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MOTTO, VISION, MISSION AND VALUE STATEMENT OF INSTITUTE
Motto
To Make Every Man a Success and No Man a Failure.
Vision
To be an International Institute of Excellence, providing a condwiveonment for

education with a strong emphasis on innovation, quality, research and strategic
partnership blended with values and commitment to society.

Mission

To create an ecosystem for learning and world class research.

To nurture a sense of creatiyiand innovation.

To instill highest ethical standards and values with a sense of professionalism.
To take up activities for the development of Society.

To develop national and international collaboration and strategic partnership with

industry and instittes of excellence.
1 To enable graduates to become future leaders and innovators.
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Value Statement

Integrity, Innovation, Internationalization
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VISION

Tenable the graduates to be successful i n th
MISSION

M1: To inculcate knowledge in Automobile Engineering

M2: To impart skills and training on the advancertgein Automobile Engineerin
such as Automotive Electronics, Autonomous Vehicles, etc.
M3: To instill the highest ethical standards to be a Professional Automobile Enc

for social development.



PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEQI

PEQII

PEQII

PEGIV

PEGV
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Employability/ Industry Ready To povide indepth knowledge in
Automobile Engineering and awareness of latest development in allied 1
of engineering to the students and make them industry ready enginee
—shaped engineers).

ResearchToprovide a range of specialized modules integrated within
structured learning environment for encouraging the students for hig
studies and do research in automobile and related fields.
Entrepreneurship To cevelop a challengingnvironment that supports anc

encourages the students to become an entrepreneur.

Individual and Team workTo cevelop a culture that promotes individui
and team work for carrying out innovative projects, assignments
research work irengineering sciences.

Worldwide Recognition:A competitive degree structure is provided, th

responds to time, need and technology.
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Engineering Graduates will be able to:

PO1

PO2

PO3

Engineering knowledge Apply the knowledge of mathematics, scienc
engineering fundamentalgnd an engineering specialization to the soluti

of complex engineering problems.

Problem Analysisldentify, formulate, review research literature, and analy
complex engineeringroblems reaching substantiated conclusions using f

principles of mathematics, natural sciences, and engineering sciences.

Design Development of Solution®esign solutions for complex engineeri

problems and desigsystem components or processes tinaeet the specified



PO4

PO5

POG6

PO7

POS8

PO9

PO10

PO11

needs with appropriate consideration for the public health and safety, anc

cultural, societal, and environmental considerations.

Conduct Investigations of complex problemse researcivased knowledge
and researchmethods including design of experiments, analysis &
interpretation of data, and synthesis of the information to provide ve

conclusions.

Modern Tool Usage Create, select, and apply appropriate techniqu
resources, and moderengineering and IT s including prediction an
modeling to complex engineering activities with an understanding of

limitations.

The Engineer & SocietyApply reasoning informed by the contexiu
knowledge to assessocietal, health, safety, legal and culturaluiss and the

consequent responsibilities relevant to the professional engineering prac

Environment & Sustainability Understand the impact of the profession
engineering solutions insocietal and environmental contexts, ar

demonstrate theknowledge of, and need for sustainable development.

Ethics Apply ethical principles and commit to professional ethics

responsibilities and norms ¢fie engineering practice.

Individual & Team Work Function effectively as an individyadnd as &

member or leader iiverse teams, and in multidisciplinary settings.

Communication Communicate effectively on complex engineering activi
with the engineeringcommunity and with society at large, such as, being ¢
to comprehendand write effective reports and design documentation, me

effective presentations, and give and receive clear instructions.

Project Management & Financédemonstrate knowledge and understandi
of the engineeringand management principlesardp pl v t hes e
work, as a member and leader in a team, to manage projects an

multidisciplinary environments.



PO12 : LifeLong LearningRecognize the need for, and have the preparation
ability to engage itndependent and lifdong leaning in the broadest contex

of technological change.

PROGRAMME SPECIFIC OUTCOMESt { h Qa v

Graduates oB. TechAutomobile Engineering students will be able to

PSO1 : Design and Analysidesign, Analysis, Fabrication and Testing of vehi

whichenable the students to compete globally.

PSO2 Environment and SocietyCarry out research in fuel economy, emiss
reductions, alternate fuels and solar vehitie the benefit of the society ant

environment

PEOs and POs:

B.TechAutomobile Engineering Program OutconiB©s)eading to the achievements of the

objectives(PEOsare summarised in the following table.

Programme ProgrammeOutcomes (POs)
Educational
Objectives 1 2 3/ 4| 5| 6| 7]|8 9 | 10| 11 |12 | PSO1| PSO2
(PEOs)
I 21 1|2 21 2| 2|1 1| 3| 1| 2 3 2 3
I 3|1 2|2 1| 2| 1] 2 21 2| 1] 1 2 3 2
1 21113 2|1 3] 2] 1 11 2| 2| 2 3 2 3
\Y; 3|1 2|2 112 1] 2 2| 1| 1] 2 2 3 2
\Y; 21 1|2 2|1 21 1] 1 1|1 2|1 2 2 2 3




YEAR 1

SEMESTER

Iﬁ!). COURSE NAME PO] PO2|PO3 | PO4 PO5| PO6| PO7/PO8| PO9 'i(o) 'i(l) 2(2) (P)? (P)g
1 Matrices and Calculus 28 (26|16 14|16 - - - - - - | 14] 16|14
Engineering Physics 3 3 (141418 - - - |26 - - 12214 2
2 | OR
Engineering Materials 3 2 114 - ) - |16 - ) ) ) 2 11616
Professional Communication ) ) ) ) ) ) - | 1410428118 2 |12 14
3
Programming Fundamentals using Cl 5 4 | 24| 24| 12| 1 | 14| - | 12| 1 |08| 08| 12|18 14
Programming in Python
4 | OR
Engineering Graphics and Computer 2al14!12! - |16 - - 114]16] 18] - 2 1 los
Aided Design ' ' ' ' ' ' ' '
5 [Design Thinking 1411216 2 |18 |28|28| 2 (2424 |08]| 2 241 26
Engineering Practices Lab 3 2 ) 2 ) 1 ) ) ) ) ) - 23]13
6 OR
Fab Lab for Core Engineering 14141621624 - | - | - | - | - | - |14]|16]|16
Outreach NCC)- Level i 11211 - 2 113 |2 |3 | 3]2 - -
OR
! OutreachNSS, Y’ s Men| 1 2 1 1 - 2 1|3 2 3 3 | 2 - -
Level #
Tamil ) ) ) ) ) 1040404 3 |04]|06| - -
8 Hindi ) ) ) ) ) 1040404 3 |04|06| T )
Telugu ) ) ) ) ) 1040404 3 |04|06| )




OR

Programming in Python

French ) ) ) ) ) 1040404 3 |04|06| )
German ) ) ) ) ) 1040404 3 |04|06| )
Spanish ) ) ) ) ) - 104(04|04| 3 |04(06| ° )
Korean ) ) ) ) ) 1040404 3 |04]|06| )
Mandarin ) ) ) ) ) 1040404 3 |04|06| - )
Japanese ) ) ) ) ) - 104(04|04| 3 |04(06| ° )
OR
Universal Human Values 1 1 1 1 1 2 2 3 2 2 3 1 - -
9 [Tamil Culture and Technology - - - - - 1 1|2 3 - - - - -
Sl. PO[PO | PO[PS [ PS
No COURSE NAME PO] PO2PO3 | PO4 PO5| PO6| PO7/PO8| PO9 19111 | 12| 01 | 02
1 |Analytical Mathematics 3 3 2 1 2 - - - - - - 2 3 0
Engineering Physics 3 3 (141418 - - - 126 - - 12214 2
5 2 OR
(I,—) Engineering Materials 3 2 |14 - ) - |16 - ) ) ) 2 11616
L
E 3 AdvancedCommunication Skills ) ) ) ) ) ) - | 140428 18] 2 1214
n
4 |Mechanics of Rigid bodies 3 2 3 2 1 2 1 1 11121 2 1 2
g |Pogramming Fundamentals using Gl 5 4 | 24| 24| 12| 1 | 14| - | 12| 1 |08| 08| 12|18 14




OR

Engineering Graphics and Computer

) . 2411412 - 1.6 : 1416 | 18| - 2 1 /08
Aided Design

Engineering Practices Lab 3 2 ) 2 ) ) ) ) ) ) - 23]13
OR _ _
Fab Lab for Core Engineering 14114|16|16| 1.4 2 | 2| 1] 2] 1]|14|16|16
Outreach NCC)-Level 2¢ 11211 - 113 |2 |3 | 3]2 - -
OR
OutreachNSS, Y’ s Men| 1 2 1 1 - 1|3 2 3 3 | 2 - -
Level 24
Tamil ) ) ) ) ) 040404 3 04|06 - -
Hindi ) ) ) ) ) 040404 3 |04|06] ~ )
Telugu ) ) ) ) ) 040404 3 04|06 ° )
OR
French ) ) ) ) ) 040404 3 04|06 ~ )
German ) ) ) ) ) 040404 3 |04]06] ~ )
Spanish ) ) ) ) ) 040404 3 |04|06] ~ )
Korean ) ) ) ) ) 040404 3 04|06 ~ )
Mandarin ) ) ) ) ) 040404 3 04|06 ~ )
Japanese ) ) ) ) ) 040404 3 |04|06] ~ )
OR
Universal Human Values 1 1 1 1 1 2 3 2 2 3 1 - -

Mandatory Coursé




Mandatory Course | is a Namedit
course (Student shall select one cour
from the list given under Mandatory

Course 1)

YEAR 2

SEMESTER

Slc; COURSE NAME PO]1 PO2PO3 | PO4 PO5| PO6| PO7 PO8| PO9 Fig Fl? l?_g CP)? CP)%
Partial Differential Equations and

L b ansforms 332|212 -]-| -1 -|-1]-1|-1]14|16

2 |Public Speaking and Groljiscussion | ~ ) 2 2 ) ) - |26 2 3 2 3 11216

3 [Thermodynamics and Heattransfer | 3 | 3 | 3 | 3 | 3 | 1 | 1 - 1 - 111 2| 2

4 |Automotive Engine Technology 3 2 2 2 (2412424 1 2 1 1 3 3 3
Materials and Manufacturing Process

5 _ 16/12|14| - 02|02 - - - 104 - 14| 14| 12
Automotive Components

6 [Department Elective
Environmental Science and Sustainal

7 2 2 2 - - 1 3 - - - - 2 1414
Development

g [Design Project 1 3 3 2 1 3 2 1 3 3 3 3 2 2 123
Internship-1 (To becarried out in

9 summer after 2¢semester and 2| 2| 3|3 |2 (06|12 |16|16|16|06 |06/ 1
evaluated in 3 semester)

10 Mandatory Course Il




Mandatory Course Il is a Nanedit
course (Student shall select one cour
from the list given under Mandatory
Coursdl)

from the list given under Mandatory

Course 1ll)

Sl. PO[PO | PO[PS [ PS
PO] PO2|PO3 | PO4 PO5| PO6| PO7/ PO8| PO9
No COURSE NAME 10 | 11 12| 01 | 02
1 [Probability and Statistics 3| 3 1.2 08/ - | - - - - 0.4 0.4 0.2 - -
2 |ProfessionaEditing and Project Writin - - - 2 - - - - - 3 -1 2 - -
3 [Mechanics of Solids and Fluids 31 3l16! - |osl - i 5 | - 0d -| 3 2| 2
Automotive Chassis and Driveline
4 3 3 3 18| 2 |22|06]18]| - - 18] 3 3 2
System
Two and Threavheeler EV Technolog
5 (Industry Collaborated Course) 0604106 - 106 02| - ) ) ) ) ) 112
6 [Department Elective
7 [Non-Department Electivel
g [Design Project 2 3/3|26/2 |3 |2]2[3 ]33 |3/|1|2]|2
@ Personality Development and Soft Sk
p || o Techniques S I e N 3 -] 2 S
5z !
> | 0 Mandatory Course Il
Mandatory Course Il is a N@nedit
10 course (Student shall select one cour

10




PS
Slc; COURSE NAME PO] PO2PO3 | PO4 PO5| PO6| PO7| PO8| PO9 lzg lz? Fig g? 02
1 |Logical Reasoning and Verbal Ability| - - - - - - - - 1.2 3 -l 2 - -
2 |Automotive System Design 2412214114 02|02]| - - - 04| -122| 16 14
3 Mechanics of Machines 24| 22|08 14(16]18| 3 |26| 1|2 P 16| 1.8
4 |Automotive Electrical and Electronics| 0.4 06| 2 |06]02]| - - - 1 1 2 10816
5 [Department Elective
6 [NonDepartment Elective
% 7 [Pesign Project 3 3| 3|26(2 |3 |2|2|3|3|3|3|1]|2]26
o | I | 8 [Entrepreneurship 2.75| 2.5 | 1.75| 2.5 [2.25|2.75{1.75| 1.5 |2.75|25 | 2 | 3 | 25|25
% % 9 Proble_m Solving using Quantitative B I I I B e e
> | & Techniques
Internship-2 (to be evaluated iB™"
10 |semester. To be carried out in summ( 2 2 3 3 2 06| 1 2 /16|16 |16|06 06| 1
after 4" semester))
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Iil). COURSE NAME PO] PO2PO3 | PO4 PO5| PO6| PO7/ PO8| PO9 'i(o) Fi(lj 2(2) (P)? (P)g
1 \vehicle Dynamics 26| 26|26 26|/26] - |24 - | - | 1| 1|26/ 16 14
Design and simulation of Electric and
2 . .
Hybrid Vehicles 333 |23 |2|2|1]2| 1/ 1|3 3| 3
% 3 Control system for Automotive
o | 5 applications 3|3 |24 2 22| -] -|-]-|-1]-]12|16]|14
L :
5,:: S | 4 DepartmentElectived
w | w
> |9 5 Non-Department Elective 3 3 3 | 3 ) ) 1| - 2 3 3 |log| 2 2
6 [Introduction to Industry 4.0 3 3 3 | 3 ) ) 1| - 2 3 3 o8| 2 2
7 [Design Project 4 3| 3|26/ 2 3| 2| 2|3|3[3]3|1 16|16
8 |Profesional Skill and Ethics 3 3 |26l 2 3 ) o | 3 3 3 311 |16l 16
Iﬁ:)’ COURSE NAME PO] PO2|PO3 | PO4 PO5| PO6| PO7/ PO8| PO9 Fl)g F1>(1) Fl>(2) (F;? Cp)g
% 1 [English for Competitive Examinations - | 08| 1.2 12 - | 16| - - 2 3 1| 3 - -
< | 5 | 2 |[Fundamentals of Finite ElementAnal} 3 | 3 | 24| 3 | 3 | 12| 06| - - -1 0.6/ 3 3| 3
x | W
S : : : :
é 3 3 |Vehicle Diagnosticand Maintenance | 3 | 3 | 2 | 3 | 3 | 2 | 2| 2| 2 11 21 2 1| 2.2
4 |Advanced Vehicle Technology 26|12 |22|24|24| - - - - - 114,26|24|18
5 [Department Electivé
6 |[Non-Department Electivel
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Design

Characteristics

7 |Research Methodology & IPR 241281212 | 3 |24|18| 2 (22 26| 2 3 2 2
8 |Project Phasel 3 3 2 |3 2 3 2 | 3 2 3 2 | 2 2 2
Iﬁ!). COURSE NAME PO] PO2PO3 | PO4 PO5| PO6| PO7|PO8| PO9 Iig Ii(lj 2(2) g? Cp)g
<
nd
< | o
> % 1 |Project Phase2 3| 3 3| 3 3] 3 2 3 3 3] 3| 3 3 3
&
DEPARTMENT ELECTIVE CABJREBETICALS
Vertical 1 Vertical 2 Vertical 3 Vertical 4
SEM Hectric Vehicle Intelligent Mobility Engine and/ehicle Design andVlanufacturing
Technology Technology
. . Instrumentation for| Alternative Fuels an :
Electric Drives and Contr Intelligent Mobility Energy Systems Production Technology
1] OR OR OR OR
Policy for EMobility Intelligent  Transportation Vehicle body engineering Product Design an
system Development
Advanced Driver Assistan Automotive - Pollution anc Computer Integrateq
Battery Technology Control :
System Manufacturing
v OR OR OR OR
Eleptrlc and Hybrid V2V and V2X Technology | Off Road Vehicles Pro_ces§ Planning - and - Cq
vehicles Estimation
\% Charging Technology ECU Model Based Systq Vehicle Design Dat Digital Manufacturing

13




OR OR OR OR
Power Electronics for EV Cyber . secgrlty fol Designof Engine Exhausg Indust.rlal Automation anc
Automotive Engineers system Robotics
Modelling and Simulatior Automotive Safety Systems Renewable  Source ¢ Design of Experiments
of EV Energy
VI OR OR OR OR
Coding for EV Automotive Electronig Auto_mqtlve . H?.at'r.]g Industrial Engineering an
Management Svstem Ventilation Air Conditioning Management
g y (HVAC) J
Computer Ar_chltecture SeltDriving Cars Vibration and Noise Contr¢ Computational Fluid Dynamig
and Data Analytics
i OR

OR

OR

OR

Smart Grid for EV

Pose estimation andstate
estimation of seHldriving cars

Fuel Cell Technology

Lean Manufacturing and S
sigma

VERTICAL ELECTRNEHICLE TECHNOLOGY

PO | PO PO | PS | PS
SI. N¢ COURSE NAME POl PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9 10 | 11 12 | o1 | o2
1 Electric Drives and Control
3 2 3 2 2 3 3 2 3 3 3 3 3 3
o [Policy for EMobility
3 1 2 1 1 2 3 2 1 1 1 3 3 3
Battery Technolo
3 i 9 1.4 - 1.2 - - 12| 14 - - - 14| 1.2 12| 1.6
4 [Electric and Hybrid vehicles
06 | 04 | 0.6 - 0.6 | 0.2 - - - - - - 1 1.2
Charging Technolo
S ging 9y 221 22| 18| 28| 2.2 2 18| 16 | 1.6 2 18| 1.8 3 3
6 Power Electronics for EV
3 2 3 2 2 3 3 2 3 3 3 3 3 3

14




7 [Modelling and Simulation of EV
3 1 2 1 1 2 3 2 1 1 1 3 3 3
g [Coding for EV
1.4 - 1.2 - - 12| 14 - - - 1.4] 1.2 12| 1.6
g (Computer Architecture and Data Analytics
06 | 04 | 0.6 - 06 | 0.2 - - - - - - 1 1.2
10 [Smart Grid for EV
22 | 22| 18| 28| 22 2 18| 16 | 1.6 2 1.8 | 1.8 3 3
VERTICAL INTELLIGENT MOBILITY
Sl. N¢ COURSE NAME PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9 Ii(c)) Ii? Fig (F;? gg
1 [Instrumentation forintelligent Mobility
26| 2.6 26| 24| 16| 1 0.4 - - - 06| O 26| 2.2
o [Intelligent Transportation system
1.8 2 12| 22| 04| 06| 04| 12| 04 14 1] 14 14| 1.6
3 (Advanced Driver Assistance System
26 | 26| 26| 24| 1.6 1 0.4 - - - 0.6| - 26| 2.2
4 V2V and V2Xechnology
26 | 26 | 26 | 24 | 1.6 1 0.4 - - - 0.6 - 26 | 2.2
5 |[ECU Model Based System Design
26 | 1.2 | 2.2 - - 24 | 2.8 - - - 1 26 | 1.8 | 2
g [Cyber security for Automotive Engineers
7 (Automotive Safety Systems
22| 22| 18|28 |22 2 18116 |16 2 1.8 | 1.8 3 3
g (Automotive Electronic Management Systen
06| 04| 06| - 06 | 0.2 - - - - - 14 | 14| 16
g (SeltDriving Cars - -
16| 12| 14|12 18] 1.2 1.2 2 1 |16 | 16| 1.2
Pose estimation and state estimation of sel
10 l|driving cars
1.8 2 12122 |04 | 06 ] 04|12 |04 |14 1 114 |14 ] 16

15



VERTICAL ENGINE ANMEHICLE TECHNOLOGY

Sl. N¢ COURSE NAME PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9 Fl>(8 Fl)(lj Fig (F;? gg
1 (Alternative Fuels and Energy Systems
3 3 - 08| 14| - - - 3 - - 3 14| 1.6
Vehicle bodyengineerin
2 $ho J 24 | 2.4 - 08| 14 - - - 2.2 - - | 24 14| 1.2
3 (Automotive Pollution and Control
3 3 - 08| 1.4 - - 3 - - 3 1.4 2
4 Off Road Vehicles
26 | 1.2 | 2.2 - - 24 | 2.8 - - - 14 | 26 | 24 | 1.8
5 |Vehicle Design Data Characteristics
26 | 24 | 24 | 24 - - - - - 18| 12|24 | 24| 3
g [Pesign of Engine Exhaust system
14| 08| 14| 0.8 1 0.2 - - - - 14 | 14 ] 16
7 [Renewable Source of Energy
1 1 1 1 2 2 2 2 2 2 1 1 1 1
Automotive Heating Ventilation Air
8 |Conditioning (HVAC)
3 14 2 14 1 1.2 - 1.2 - - 1 1 1 1
g |Vibration and Noise Control - - - - -
26 | 14| 22|24 | 24 14 | 2.6 24 | 1.8
10 [Fuel Cell Technology
26 | 14 2 3 1 2 241 0 0 0 14 126 | 24| 2
VERTICAL BESIGN ANBMANUFACTURING
SI. N COURSE NAME PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9 Iig Fi(l) Fig (F;? gg
1 [Production Technology
26| 2.2 26| 2 26| 14| 14 - 14| 24 16| 2 16| 16
2 [Product Design and Development
3 2.8 3 2.8 3 2 28 | 2.8 2 3| 24| - 14| 1.2
3 (Computer Integrated Manufacturing
14| 16| 14| 1.2 | 26 | 0.6 - - 2.4 1.4 24| 1.4 14| 14
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Process Planning and Cost Estimation

4 24 |1 26 | 18| 16| 14| 12| 14 - 14 - 14| 14| 12| 14
5 [Pigital Manufacturing
26 | 14 | 14 | 14 | 24 - - - - - - 26 | 24 | 1.8
g [Industrial Automation and Robotics
3 3 3 3 2 2 2 2 1 1 1 1 3 3
7 [Design of Experiments
16| 12| 14| - 0.2 - - - - 0.4 - 14 | 14| 1.2
g [Industrial Engineering and Management
3 22116 |14 |28 | 26| 26|16 |24 |24 | 18|16 3 2
g [Computational Fluid Dynamics
22| 26| 22|28 |24 | 2.2 2 2 1.8 2 1.8 | 2.2 3 3
10 [ean Manufacturing and Six sigma
3 3 3 3 2 2 2 2 2 2 1 1 3 3
NON DEPARTMENT ELECTIVES
NON DEPARTMENT ELECTIVE
PO |PO | PO | PS | PS
SI. N COURSE NAME PO1 PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| 14 | 1¢ 12 | o1 | o2
1 |Automotive Vehicle Technology 3| 24 - - 3 2 2.8 2 3 2 - -
2 [Elements of Motorsports Engineering 18| 18] 02| 18| 04| 18| 04| 02| 0.6 - 0.2 1.8
3 |[Energy from Renewable Sources 3 3 3 3 1 2 1 2 1 1 1 2
4 |Future Fuels for IC Engines 3 2 2 26 | 2.6 3 3 1 2 1 1.4 3
NON DEPARTMENT ELECGTVE
PO |PO | PO |PS | PS
SI. N COURSE NAME PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| 14 | 14 12 | o1 | o2
Smart Materials for Automotive Applicationy 25 | 2 ) 261 26| 3 3 1 2 11 14| 3
Industrial Safety and Hazard Management | 2 - 2 - - 2 3 - - - - 3
3 Hydrogen Engine Technology 3 2 2 26 | 2.6 3 3 1 2 1] 14| 3

17




| 4 [EMobility: Policy & Business | 3] 1211 2]3[2]1]1][1]3]
NON DEPARTMENT ELEGSBIVE
PO |PO | PO |PS | PS
SI. N¢ COURSE NAME POl PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| 14 | 11 12 o1 | o2
1 |Automotive Safety Systems 22| 2.2 1.8 28| 22| 2 18] 1.6 1.6 2| 18| 18
2 |Introduction tolntelligent Transport Systemy 1.8 2 121 22104 06|04 12| 04 14 1] 14
3 Fuel Cell Technology 26 | 14 2 3 - - - - - - 14| 2.6
4 Sensor Technology & Sensor Fusion for
Autonomous Car 08| 08| 04| 06| 04| 04| 02 0.2 - 0.2 - -
NON DEPARTMEMLECTIVE
PO |PO | PO |PS | PS
SI. N¢ COURSE NAME PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| 14 | 11 12 | o1 | o2
1 |Plant Layout and Material Handling 3 2 - 1 2 - 2.6 - - - 26| -
5 Electric Vehicle Technologywo and Three
Wheeler 0.6 04 ] 0.6 - 0.6 | 0.2 - - - - - -
3 Introduction to SeKDriving Cars 26| 26| 26 | 24| 16 1 0.4 - - - 0.6 -
4 IAutomotive Airconditioning and Climate
Control. 3 1.4 2 14 1 1.2 - 1.2 - - 1 1

Note: PSO1 and PSO2 pertains to the department of the student optitigisazourse.
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B. TECH. AUTOMOBILE ENGINEERING
GENERAL COURSE STRUCTURE & THEME

A. Definition of Credit

1 Hr. Lecture (L) per week 1 Credit
1 Hr. Tutorial (T) per week 1 Credit
1 Hr. Practical (P) per week 0.5 Credit
2 Hours Practical (P) per week 1 Credit

B. Range of Credit$n the light of the fact that a typical Model Feyear Under Graduate degree
program in Engineering has about 160 credits, we have adopted 165 credits.

C. Structure of UG Prograrithe structure of UG program shall have essentially the following categories
of courses with the breakup of credits as given:

S. No. | Course Category, Course Category Breakup of Credits
L HS Humanities & Social Science Course 16
2 BS Basic Sciendéourses 24
3. ES Engineering Science Courses 19
4. PC Progran Core Courses o7
5. . 15

DE DepartmentElective Courses
6. : 12
NE Non Department Elective Courses
7. 22
EEC Employment Enhancement Courses
8. MC Mandatory Courses *
TOTAL 165
9. HN Honors Courses 12
10. MN Minors Courses 9

*Non Credit Course

CURRICULUM COURSE DISTRIBUTION (BASED ON CREDITS)

Total
Credits
per
semester

Semester HS BS ES PC DE NE EEC

19



1 6 8 8 22
2 5 8 5 4 22
3 1 4 2 10 3 2 22
4 1 4 10 3 3 1 22
5 1 2 10 3 3 2 21
6 1 13 3 3 1 21
7 1 2 10 3 3 3 22
8 13 13
Total 16 24 19 57 15 12 22 165
Credits
CURRICULUM COURSE DISTRIBUTION (BASED ON COURSE COUNT)
Total
Semester | HS |BS |ES |PC | DE | NE | EEC | MC ;:é)rurses
semester
1 4 2 2 1 9
2 3 2 2 1 1 9
3 1 1 1 3 1 2 1 10
4 1 1 3 1 1 1 1 9
5 1 1 3 1 1 2 9
6 1 4 1 1 1 8
7 1 1 3 1 1 1 8
8 1 1
Total 12 6 8 17 5 4 8 3 63
Courses
MC : Mandatory Course
CREDIT COUNT
Semester Credit Count
1 22
2 22
3 22
4 22
5 21
6 21
7 22
8 13
165
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B. TECH. AUTOMOBILE ENGINEERING

CURRICULUM FRAMEWORK FOR SEMESTERS | TO VIII
FRAMEWORK OF CURRICULUM @022e with NEP 2020)

SEMESTER
SL.| COURSE COURSE
NO| CATEGORY CODE NAME OF THE COURSE LI{TIP|C|S|TCH
1 BS EMA51001 | Matrices andCalculus 3(0/2|4]2] 5
Any One Course to be Opted
2 BS EPH51001 | Engineering Physics 3/012|4]2]| 5
ECT51001 | Engineering Materials
3 HS GLS%018 | Professional Communication 300111} 3

Any One Course to be Opted
ECS51009 | Programming Fundamentals using C
ECS51010 | Programming in Python

4 ES OR 2(012(132] 4
EME51001 Engllneerlng Graphics and Computer Aig
Design
5 ES EGES51002 | Design Thinking 2(012(3(2]| 4
Any One Course to be Opted
6 ES EGE51406 | Engineering Practices Lab 0|0/4|2|2]| 4
EGE51408 |Fab Lab for Core Engineering
Any One Course to be Opted (Outreach)
7 HS GGE51401 |Outreach NCC)-Level I# olol2l1lal 2

OutreachN S S, Y' s WMelavell
#

Any One Course to be Opted (Indian / foreign languag
GLS51008 [Tamil

GLS51009 [Hindi

GLS51010 |Telugu

GLS51011 |French

GLS51012 |German

GLS51013 |Spanish

GLS51014 |Korean

GLS51015 |Mandarin

GLS51016 |Japanese

GGE51402

OR
GGE51001 |Universal Human Values
9 HS GLS51017 |Tamil Culture and Technology 1/10/0|1(2] 1
Total 16/0|14/21{19| 30

# Students should choose Level | and Level |l of same outreaahnse in the semester 1 and 2
respectively.
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SEMESTERI

SL.
NO

COURSE
CATEGORY

COURSE
CODE

NAME OF THE COURSE

TCH

BS

EMA51002

Analytical Mathematics

Any One Course to be Opted

BS

EPH51001

Engineering’hysics

ECT51001

Engineering Materials

HS

GLS%019

AdvancedConmmunication Skill

PC

EAT51001

Mechanics of Rigid bodies

Any One Course to be Opted

ECS51009

Programming Fundamentals using C

ES

ECS51010

Programming in Python

OR

EMES51001

Engineering Graphics and Computer Aid
Design

Any One Course to be Opted

ES

EGE51406

Engineering Practices Lab

EGES51408

Fab Lab for Core Engineering

Any One Course to be Opted

HS

GGE51403

Outreach NCGQ—Level Ii#

GGE51404

Outreach( NS S, Y' s
#

Mieevel 11

Any One Course to be Opted (Indian / Foreign languag

GLS51008

Tamil

GLS51009

Hindi

GLS51010

Telugu

GLS51011

French

HS

GLS51012

German

GLS51013

Spanish

GLS51014

Korean

GLS51015

Mandarin

GLS51016

Japanese

OR

GGE51001

Universal HumaiWalues

MC

kkkkkkhkk

Mandatory Coursé

Mandatory Course | is a Namedit course
(Student shall select one course from the
list given under Mandatory Course 1)

Total

18

1

14

21

19

33

# Students should choose Level | and Level Baohe outreach course in the semester 1 and 2

respectively.
* Non Credit Course

22



FRAMEWORK OF CURRICULUM @o2e with NEP 2020)

SEMESTERII
SL.| COURSE COURSE
NAME OF THE COURSE L P| C|S|TCH
NO| CATEGORY CODE
Partial DifferentiaEquations and
1 BS EMA51003 3 0| 4 (2] 4
Transforms
2 HS GLS3400 | public Speaking and Group Discuss 9 3|11} 3
3 PC EAT51002 | Thermodynamics and Heat transfer | 2 214 12] 5
4 PC EAT51003 |Automotive Engine Technology 2 21 3|12 4
Materials andvianufacturing Process
5 PC EAT51004 ) 2 21 3 (2] 4
of Automotive Components
6 DE EAT515xx |Department Electivd 2 21 3|2 4
Environmental Science and
7 ES EGE51003 2 0| 2 (2] 2
Sustainable Development
8 EEC EAT51800 |Design Project 1 0 2|1 1)|16] 2
Internship-1 (To be carried out in
9 EEC EAT51801 [summer after 2¢ semester and 12| 0
evaluated in 3 semester)
Mandatory Coursell
Mandatory Course Il is a Namedit
10 MC Fxkkdokkk course (Student shall select one 3 O * 2] 3
course from the list given under
Mandatory Coursdl)
Total 16 13| 22 |23| 31
* Non Credit Course
# 15 Days Minimum
SEMESTERV
SL.| COURSE COURSE
NAME OF THE COURSE L P| C|S|TCH
NO| CATEGORY CODE
1 BS EMA51007 |Probability and Statistics 3 0| 4|2 4
2 HS GLS51004 |Professional Editingnd Project 2 ol 1111 2
Writing
3 PC EAT51005 |Mechanics of Solids and Fluids 2 2|1 412 5
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Automotive Chassis and Driveline
4 PC EAT51006 20|12 3|2]| 4
System
Two and Threavheeler EV
5 PC EAT51007 |Technology 20|12 3|2]| 4
(Industry Collaborated Course)
6 DE EAT515xx |Department Elective 21012 3 |2]| 4
7 NE Exx517xx |Non-Department Elective 21012 3 |2]| 4
8 EEC EAT51802 |Design Project 2 00|21 |6]| 2
Personality Development and Soft S
9 HS ETP51853 _ 0|03} 2|2 3
Techniques
Mandatory Courselll
Mandatory Course Il is a Nanedit
10 MC Fkkkdokkck course (Student shall select one 3|00 * 2] 3
course from the list given under
Mandatory Course III)
Total 18| 2 |15| 24 |23| 35
* Non Credit Course
FRAMEWORK OF CURRICULUM ZbRkne with NEP 2020)
SEMESTERV
COURSE | COURSE
SL. NC NAMEOFTHECOURSE | L | T| P | C | S |TCH
CATEGORY CODE
Logical Reasoning and Verbal
1 HS ETP51852 | o g 110021111713
Ability
2 PC EAT51008 |Automotive System Design 211124 |21|5
3 PC EAT51009 |Mechanics of Machines 210 213]|2|4
Aut tive Electrical and
4 PC EAT51010 uomollve ectricatan 2102|324
Electronics
5 DE EAT515xx |Department Elective 2|10 2]13]|2|4
6 NE Exx517xx |NonDepartment Electiv& 2|10 213]|2|4
7 EEC EAT51803 |Design Project 3 0|02 |1]|6]|2
8 ES EGES51004 |Entrepreneurship 210,02 |6]|2
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ETP51855 [Problem Solvi [
9 HS robiem SoVing Using 1]ol2|1]2]3
Quantitative Techniques
Internship-2 (to be evaluated in
10 EEC EAT51804 |5" semester. To be carried out ir # 1/0]0
summer after 4 semester))
Total 1411|116 | 22| 25|31
# 15 Days minimum
SEMESTERVI
COURSE | COURSE
SLNO CATEGOR? CODE NAMEOFTHECOURSE | L | T| P | C | S |TCH
1 PC EAT51011 |Vehicle Dynamics 211124215
EAT51012 |Design and simulation of Electrig
2 PC : . 20| 23|24
and Hybrid Vehicles
EAT51013 |Control system for Automoti
3 PC on.ro.sysem or Automotive slol 213214
applications
4 DE EAT515xx |Department Electivel 2|10 2]13|2|4
5 NE Exx517xx |NonDepartment Elective3 21012132\ 4
6 PC EAT51014 |Introduction to Industry 4 2|10, 2] 3|6|4
7 EEC EAT51805 |Design Project4 0|02 ]|1]|6]|2
8 MC ETP51854 |Professional Skill and Ethics O|0| 3| *]2]|3
FRAMEWORK OF CURRICULUM @022e with NEP 2020)
SEMESTERVII
COURSE | COURSE
SL.NO NAMEOFTHECOURSE| L | T| P | C | S |TCH
CATEGORY] CODE
1 HS GLS51006 Engllghfquompetltlve olol 2111112
Examinations
Fundamentals of Finite Elemen
2 PC EAT51015 _ 2112425
Analysis
Vehicle Di [
3 PC | EAT51016|"Cricle Diagnostiaand 2ol 23|24
Maintenance
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4 PC EAT51017|Advanced Vehicle Technology| 2 (0| 2 | 3 | 2 | 4
5 DE EAT515xx|Department Electivé 2102 3|2 4
6 NE Exx517xx |Non-DepartmentElectived 2102 ]3] 2] 4
7 ES EGE51005 Research Methodology &IPR | 2 |0O| O | 2 | 2 | 2
8 EEC EAT51806|Project Phase 1 0O|0| 6| 3|66
Total 1211|118 22| 19| 31
SEMESTERVIII
COURSE | COURSE
SL.NO CATEGOR]  CODE NAMEOFTHECOURSE| L | T| P | C | S |TCH
1 EEC EAT51807 |ProjectPhase 2 0 [0|26|13|10]| 26
Total 0|0|26|13| 10| 26
Total Credits for the Program 165
MANDATORY COURSES |
SEMESTERI
COURSE | COURSE
SL.NO NAME OF THECOURSE| L |T| P | C | S |TCH
CATEGOR) CODE
1 MC GGE51011 Introduction t_o Women and 3lolol * 2 3
Gender Studies
2 MC GGE51012 Publl_c_and I_Dersonal 3lolol*]2] 3
Administration
3 MC GGE51013 Constitution of India 3 0 0 * 2 3
4 MC EGE51006 Law for Engineers slolol+*|2] 3
5 MC GGE51015|/ndian Knowledge System (IK§ 3 |g| o | * | 2 | 3
MANDATORY COURSES I
SEMESTERII
COURSE | COURSE
SL.NO CATEGORY  CODE NAME OF THECOURSE| L |T| P | C | S |TCH
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1 MC GGE51021 Tradiltl'onal Indian Sys:tems of 0 3
Medicine and Therapies
° MC GGE51022 History of Scpnce_ and 0 3
Technology in India
3 MC GGE51023 Political andEcono_mlc Thought 0 3
for a Humane Society
4 MC GGE51024 StaF(_e, N_atloH_3U|Id|ng and 0 3
Politics in India
3 MC GGE51025 |Industrial Safety 0 3
MANDATORY COURSES I
SEMESTERV
COURSE | COURSE
SL.NO NAME OF THEOURSE T TCH
CATEGORY CODE
1 MC GGES51031 | Principles of Management 0 3
2 MC GGE51032 |Human Resource Managemen 0 3
3 MC GGE51033|Green Technology 0 3
4 MC GGE51034 Industrial Management 0 3
5 MC GGE51035 Flntt_ech and Financingew 0 3
Business
MANDATORY COURSES IV
SEMESTERVI
COURSE | COURSE
SL.NO NAME OF THE COURSE T TCH
CATEGOR) CODE
1 MC ETP51854 Profesional Sk and Ethics 0 3
*Non Credit Course
DEPARTMENTAL ELECTIVES
VERTICAL ELECTRNMEHICLE TECHNOLOGY
COURSE | COURSE
SEM CATEGORYl CODE NAME OF THE COURSE | L |T TCH
3 DE EAT51500 |Electric Drives and Control 210 4
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OR

3 DE EAT51501 |Policy for EMobility 4
4 DE EAT51508 |Battery Technology 4
OR
4 DE EAT51509 |Electric and Hybrid vehicles 4
5 DE EAT51516 |Charging Technology 4
OR
> DE EAT51517 |Power Electronics for EV 4
6 DE EAT51524 |Modelling and Simulation of EV 4
OR
6 DE EAT51525 |Coding for EV 4
7 DE EAT51532 Compgter Architecture and Data 4

Analytics
OR
7 DE EAT51533 |Smart Grid for EV 4
VERTICAL INTELLIGENT MOBILITY
COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE TCH
3 DE EAT51502 Instrg_mentatlon forintelligent 4
Mobility
OR
3 DE EAT51503| Intelligent Transportation system 4
4 DE EAT51510 Advanced Driver Assistance 4
System
OR
4 DE EATS1511v2v and v2x Technology 4
> DE EATS1518 Ecy Model Based Syst@&masign 4
OR
5 DE EAT51519 Cyber security for Automotive 4

Engineers
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6 DE EATS1526) aytomotive Safety Systems 21042 4
OR
6 DE EAT51527|Automotive Electronic 210! 2 4
Management System
7 DE EAT51534 SeltDriving Cars 20| 2 4
OR
7 DE EAT51535 Pose estimation and state 210| 2 4
estimation of seHdriving cars
VERTICAL ENGINE AND VEHICLE TECHNOLOGY
COURSE | COURSE
SEM CATEGORYl CODE NAME OF THE COURSE | L |T| P TCH
3 DE EAT51504 Alternative Fuels and Energy 2 10| 2 4
Systems
OR
3 DE EAT51505| Vehicle body engineering 21012 4
4 DE EATS1512 Automotive Pollution and Contro| 2 |9 2 4
OR
4 DE EAT51513 o Road Vehicles 2 (0|2 4
S DE EATS1520 vehicle Design Data Characteris 21012 4
OR
5 DE EATS1521 Design of Engine Exhaust syster| 21012 4
6 DE EATS51528 Renewable Source of Energy 21042 4
OR
6 DE EAT51529 Automotive Heating Ventilation A 2 || 2 4
Conditioning (HVAC)
7 DE EATS51536|vjibration and Noise Control 21042 4
OR
7 DE EAT51537 2 (0|2 4

Fuel Cell Technology
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VERTICAL DESIGN AND MANUFACTURING

COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE | L |T TCH
3 DE EAT51506| Production Technology 210 4
OR
3 DE EAT51507|Product Design and Developmer 210 4
4 DE EAT51514 Computer Integrated 210 4
Manufacturing
OR
4 DE EAT51515| Process Planning and Cost 210 4
Estimation
5 DE EAT51522 Digital Manufacturing 210 4
OR
5 DE EAT51523 Industrial Automation and 210 4
Robotics
6 DE EATS51530 Design of Experiments 210 4
OR
6 DE EAT51531|Industrial Engineering and 210 4
Management
7 DE EATS51538 Computational Fluid Dynamics 210 4
OR
7 DE EAT51539 | ean Manufacturing and Six sign| 2 |0 4
NONDEPARTMENTALECTIVES
Non-Department Electivel
COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE | L |T TCH
4 NE EAT51700) automotive Vehicle Technology 210 4
4 NE EAT51701 Elements of Motorsports 210 4
Engineering
4 NE EAT51702 Energy fronRenewable Sources 210 4
4 NE EAT51703 2|0 4

Future Fuels for IC Engines
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Non-Department Elective2

COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE TCH
5 NE EAT51704 Smart Materials for Automotive 4
Applications
5 NE EAT51705| Industrial Safety and Hazard 4
Management
5 NE EAT51706|Hydrogen Engine Technology 4
5 NE EAT51707EMobility: Policy & Business 4
Non-Department Elective3
COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE TCH
6 NE EAT51708 Automotive Safety Systems 4
6 NE EAT51709 Introduction to Intelligent 4
Transport Systems
6 NE EAT51710 Fuel Cell Technology 4
6 NE EAT51711 Sensor Technology & Sensor 4
Fusion for Autonomous Car
Non-Department Elective4
COURSE | COURSE
SEM CATEGORY CODE NAME OF THE COURSE TCH
7 NE EAT51712 Plant Layout and Material 4
Handling
7 NE EAT51713 Electric Vehicle Technologwo 4
and ThreewWheeler
7 NE EAT51714 . . 4
Introduction to SelDriving Cars
7 NE EAT51715/Automotive Airconditioning and 4

Climate Control.
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HONORS COURSES OFFERED BY THE DEPARTMENT
1. LIST OF COURSES UNDER THE HONORS IN MOTORSPORT ENGINEERING:

SL.
NO

COURSE
CATEGOR

COURSE
CODE

NAME OF THE COURSE

TCH

HN

HN

HN

EATS51900

EAT51901

EAT51902

Race Car Anatomy

Motorsport Vehicle System Design

Aerodynamics for Race Cars

HN

EATS51903

Racetrack and Data Management

Total Credits

12

2. LIST OF COURSES UNDER THE HONOURS IN AUTOTRONICS:

HN

EAT51905

Intelligent Transport system and V2V
technology

SL. COURSE | COURSE
NO | CATEGOR CODE NAME OF THE COURSE C TCH
1 HN EAT51904| Perception System for Autonomous C 3 3

3 HN EAT51906 | Pose Estimation fohutonomous Car 3 3
HN EAT51907 | State Estimation and Vehicle control fq
4. Autonomous Car 3 3
Total Credits 12

3. LIST OF COURSES UNDER THE HONEXEETNRIC VEHICLES ANMDBILITY:

SL. | COURSE | COURSE
NO | CATEGORY CODE NAME OF THE COURSE C | S|TCH
1. HN EAT51908| Hybrid Vehicles 3 3
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HN

EAT51909

Battery Technology and Management| 5

HN EAT51910 | Advanced Propulsion System for Elect
3. Drive Vehicles 3 0 3 | 1] 3
4 HN EAT51911 | Energy Storage Devices and Systems| 4 0 3 1| 3
Total Credits 12
Breakup
Semester| Credits S. | Category Category of COURSE TYPE
No.| Code .
Credits
" . Theory with
| 22 | 1| Hs |Humanities&Social | g TP | Practical
Science Courses
Course
I 22 | 2 BS | Basic Science Course| 24 TH | Theory
Course
I 22 3 ES Engineering Science 19 PR Practical
Courses Course
Programme Core
v 22 4 PC Courses 57 DP | Design Projec
Department Elective
v 21 > DE Courses 15 PJ | Project
Non Department
Vi 21 6 NE Elective Courses 12 IN Internship
VI 22 | 7| Eec |Employment 22
Enhancement Course
VIlI 13 8 MC Mandatory Courses *
Total 165 TOTAL 165
9 HN Honors Courses 12
10 MN Minors Courses 9
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SYLLABUS

SEMESTER
MATRICES AND CALCULUS
COURSE TITLH CREDITS 4
(Common to ALL Blech)
COURSE CODE EMA51001 COURSE CATEGORY BS L-T-P-S 3-0-2-2
. Approval
Version 1.0 L ; 36" ACM LEARNING LEVEL BTL3
Details
ASSESSMENT SCHEME
CIA ESE
Observation /
Lab records ag
. End
First Second approved by End
- o : Semester
Periodical Periodical Practical the .. | Semester
Attendancg Examinati o
Assessment Assessment Assessments| Department on Examinatio
(Theory) (Theory) Examination n (Practical)
. (Theory)
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course . . .
. To make the student understarttie basic concepts of matrices and calculus using MATLAE
Description
1. To perform some simple operations on matrices
Course 2. To give a strong foundation on the basic concepts of differentiation and integration.
Obiective 3. To demonstrate the fundamental understandingimtiegrals
) 4. To classify ordinary differential equations.
5. To impart the knowledge of sequences and summation of series.
Upon completion of this course, the students will be able to
1. Calculate the inverse of the matrix using Cayley Hamiltoaréhra and diagonalize the matri
Course 2. Determine the derivative and higher derivatives of a given function explicitly and inte
Outcome the standard functions using suitable differentiation and integration formulae
3. Evaluate surface area and volume using multiplegraés
4. Compute the solution of second order the differential equations
5. Determine the convergence and divergence of the sequence using the appropriate tes

PrerequisitesKnowledge in calculus at high secondary level.

CO, PO AND PSO MAPPING

co PG| PO| PO| PO| PG| PO| PG| PO| PO| PO | PO| PO | PS| PS
1 2 3 4 5 -6 7 8 9 10 11 12 | 01| O2
Co1 3 3 1 2 2 - - - - - - 1 2 1
COo2 2 3 2 1 1 - - - - - - 1 1 2
CG3 3 2 1 2 2 - - - - - - 2 2 1
CO4 3 2 2 1 1 - - - - - - 2 1 2
CG5 3 3 2 1 2 - - - - - - 1 2 1
1: Weaklyrelated, 2: Moderately related and 3: Strongly related
MODULE 1: MATRICES (9L+6P)
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Characteistic equation-Eigen values and EigenvectemBroperties- Cayley Hamilton theoren
(Statement only)- Verification and inverse of the matrix using Cayley Hamilton theer

Diagonalization of matrices using similarity transformation COo1
Suggested ReadinBasics of Matrices BTL3
Lab: Eigen values and Eigenvectors, Verification and inverse using Cayley Hamilton the
Diagonalization

MODULE 2: DIFFERENTIAL AND INTEGRAL CALCULUS (9L+6P)
Basic Conceptsnd Simple Problems in Differentiation and Integrat®artial differentiation—

Total differentiation Tay | o r '-sMaxéma randensnima of functions of two variablg
Integration—Methods of integration- Substitution method- Integration by parts- Integration co2
using partial fractorrBer noul | i s for mul a. BTL3
Suggested Reading: Basics of differentiation and integration.

[FoY ¢ | ectMaxiia &and indinid & functions of two variables, Integration usir]

partial fraction

MODULE 3: MULTIPLE INTEGRAL (9L+6P)
Double integration- Cartesian and polar eordinates— Change of order of integration. Area

a double integral- Triple integratbn in Cartesian coordinatesVolume as a triple integral co3
Change of variables between Cartesian and polar coordinates. BTL3
Suggested Reading: Line Integrals

Lab: Area and Volume of double integration and triple integration.

MODULE 4: ORDINARY DIFFERENTIAL EQUATIONS (9L+6P)
Second order differential equations with constant coefintge — Particular integrals—

Q Foé i hdindow AQ wé i,Qa "Q& ,@alutions of homogeneous differential equatio coa
with variable coefficients- Variation of parameters. BTL3
Suggested Reading: Basics of Differential Equations.

Lab: Solution of Second order differential equations

MODULE 5: SEQUENCE AND SERIES (9L+6P)
Definition of Sequence and series with examples, Convergence, divergence and Oscill

sequence and series, propertiesests for convergence of serig€omparson test, Limit CO5
Comparison testintegraltesttRat i o t est |, D’ Al embert’' s t BTL3

Suggested Reading: Basics of sequence and series.
Lab: Test the convergence amlivergence.

TEXT BOOKS
1 A. Chandrasekaran, G Kavitha (20Matrices and Calculyhanam PublicationsStEdition,
' Chennai.
2. B.S. Grewal (201 Mligher Engineering Mathematickhanna Publishers, Edition, New Delhi
3 A. P. Santhakumaran, P. Titus P (20E@pineering Mathematics Il, NiMeric Publications,"?

Edition, Nagercoil, India.

REFERENCE BOOKS

D. G. Duffy (20217Advanced Engineering Mathematics with MATLAB (Advances in Applie

L Mathematics) Chapman anéfall Publisher, 5Edition, CRC Press, USA.
2. M. D. Weir, Joel Hass, Thomas (20@@)iculusPearson Publication, Zdition, India.
3 Srimantha Pal and S.C. Bhunia (20E&gineering Mathematig€Oxford University Pressst1
' Edition, New Delhi, India.
E BOOKS
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1. https://www.elsevier.com/books/matrixcalculus/bodewig/9781-48323214-0

https:// www.ebooks.com/erer/book/209983367/matrixcalculuskroneckerproductand

2. tensorproducta-practicalapproachto-linear-algebramultilinear-algebraand-tensorcalculus

with-softwareimplementationsthird-edition/yorick-hardy/

MOOC
1 https://www.coursera.org/learn/introductionto-calculus
2. https://nptel.ac.in/courses/111105035
COURSE TITLH ENGINEERINGHYSICS . . CREDITS 4
(Common to ALL branches of Engineering)
COURSE CODE EPH51001 COURSE CATEGOHR BS L-T-P-S 3-0-2-2
Version 1.0 Approval Details jgt:/l LEARNING LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
. o Second :
First Periodical Periodical Practical records as approved End
Assessment Y Assessments | by the Department | Attendance| Semester
(Theory) (Theory) Examinat,iorj - Examination
/| 2YYAUUSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
Course This course is basexh the developing areas of physics integrating both the theoretical
Description practical training for engineering students. Application of the concepts to solve enging
problems, to acquire practical thinking and logical reasoning.
1. To evaluate various types of modulus of elasticity and impart knowledge on produ
and application of ultrasonic wave in SONAR and NDT.
2. To provide a strong foundation on the concepts of crystal physics and the
Course conductivity.
Objective 3. Toillustrate theoreticly and experimentally the waveparticle duality.
4. To evaluate the material properties based on energy band gap and magnetic mor|
5. To make the students understand the production of lasers and propagation of
through an optical fiber.
Upon completion of this course, the students will be able to
1. Evaluate the elastic properties of materials and apply the properties of ultrasonic w
for industrial applications
2. Evaluate the characteristics of crystal structure and the thermal condtyctf good
Course Outcme and bad conductors.
3. Solve the Schrodinger’s wave equati o
hypothesis
4. Apply the fundamental concepts to classify magnetic and semiconducting material
thereby, illustrate their applications.
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https://www.elsevier.com/books/matrix-calculus/bodewig/978-1-4832-3214-0
https://www.ebooks.com/en-er/book/209983367/matrix-calculus-kronecker-product-and-tensor-product-a-practical-approach-to-linear-algebra-multilinear-algebra-and-tensor-calculus-with-software-implementations-third-edition/yorick-hardy/
https://www.ebooks.com/en-er/book/209983367/matrix-calculus-kronecker-product-and-tensor-product-a-practical-approach-to-linear-algebra-multilinear-algebra-and-tensor-calculus-with-software-implementations-third-edition/yorick-hardy/
https://www.ebooks.com/en-er/book/209983367/matrix-calculus-kronecker-product-and-tensor-product-a-practical-approach-to-linear-algebra-multilinear-algebra-and-tensor-calculus-with-software-implementations-third-edition/yorick-hardy/
https://www.coursera.org/learn/introduction-to-calculus
https://nptel.ac.in/courses/111105035

5. Apply lasers and optical fibers as engineering tools

PrerequisitesKnowledge in fundamentals of Physics at higher secondary level

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Cco1 3 3 1 1 1 - - - 2 - - 2 1 2
CO2 3 3 2 2 3 - - - 3 - - 3 2 1
CO3 3 3 1 1 1 - - - 2 - - 2 1 2
CO4 3 3 1 2 1 - - - 3 - - 1 1 3
CO5 3 3 2 1 3 - - - 3 - - 3 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: PROPERTIES OF MATTER AND ULTRASONICS (9L + 6P)
Elasticity~-H o o k e '—-ElasticdMadul-rYoun g’ s mo d u Rigidityonfoduked Balls
modulus— Twisting couple on a wire Torsional pendulumDetermination of rigidity modulus o
a wire— Depression of a cantileverNonuniform bending- Uniform bending-1 shape girder.
Introduction — Production of ultrasonic waves (MagnetostrictiondaRiezoelectric methods} col
Properties of ultrasonie Applications in SONAR and NDT. BTL3
Practical component:
Torsional pendulum- Determination of rigidity modulus of thin wire and moment of inertia
regular objects
Nonuniform bending-Determinatonof 4 ung’ s modul us of woode
MODULE 2: CRYSTALLOGRAPHY AND THERMAL PHYSICS (9L + 6P)
Amorphous andcrystalline solids- Unit cell— Lattice parameters- Crystal system and Brava
lattices (Qualitative)- Miller indices— Interplanar spacing for cubic crystal systenCrystal
structures SCC, BCC, FCC, HCP (no. of atoms, coordination number, atomig fpacton
calculations)}-B r a g g - Xsray difragctometer. CcOo2
Thermal conductivity- Experimental determination of thermal conductivities of good and | BTL3
conductorssFor be’ s met hod ( Thle®e'ys adiids @ xmpetr h one
Practical component:
Lee’ s di s eDetemmmaionioftteermal conductivity of bad conductor
MODULE 3: QUANTUM PHYSICS (9L + 6P)
Black body radiatior P | a n c k' s —Rhptpetettrit effedt- €Compton effect- Theory and
expeaimental verification
Physical significance of wave functierSchrodinger's wave equation Time independent anc Cco3
time dependent equations Particle in a 1D boxQuantum Well (no derivation) BTL3
Practical component:
Photoelectric effect To plot the KE a& function of frequency for different metals.
MODULE 4: MAGNETISM AND SEMICONDUCTORS (9L + 6P)
Magnetic moment— Classification of magnetic materials (Dia, para, ferro,-gmtb) — Domain
theory of ferromagnetism-Hysteresis-Hard and soft magnetic materialdviemory applications
Classification of semiconductot®irect and indirect bandgap- Fermi energy level Intrinsic and CoO4
extrinsic semiconductors- n-type and p-type semiconductors (Qualitative} Hall effect— BTL3

Determination of Hall voltage (Theory andoeximent)— Applications of Hall effect.
Practical component:
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Current—Voltage (IV) characteristics of semiconductor diode

|

MODULE 5: MODERN OPTICS

(9L + 6P)

Principles of laser Stimulated absorption- Spontaneous emissios Stimulated emission-
Population inversior- Pumping action- Active medium- Laser characteristics Nd-YAG laser

CQ laser—Dye laserLaser in Industrial applications.

Optical fiber— Principle and propagation of light in optical fibersNumerical aperture ang

acceptane angle-Types of optical fibers Optical fiber as temperature sensors.

Practical component:
Laser Determination of the wavelength of the laser using grating
Laser Particle size determination using lycopodium powder

CO5
BTL3

TEXT BOOKS

1 RajendrarV. (2017)Engineering PhysicEata McGraw Hill Publicationsd &dition, US.

2
Delhi

Gaur R. K. and Gupta S.L. (20E#ygineering Physicg" edition, Dhanpat Rai publications (P) Ltd., N

3 Mani P. (2016)Engineering Physic®hanam Publications, 3Edition, Chennai.

REFERENCE BOOKS

1. | Arthur Beiser (2017);oncepts of Modern Physid&ata McGraw Hill Publications!! Edition, US.

2. Halliday, Resnick and Walker (20)ndamental of Physics Exteng®diley & Sons, 12Edition, US.

Shaikh I. A, Kulkarni H. R, Mohril, S. F. and Khairnar (ZBdgneering Physicdirali Prakashar

3
Publishers, 8 Edition, Pune.
E BOOKS
1 https://industri.fatek.unpatti.ac.id/wpcontent/uploads/2019/03/042Fundanentalsof-PhysicdI-

ElectromagnetisrOpticsand-QuantumMechanicsR-ShankaiEdist1-2016.pdf

2. https://zenodo.org/record/243407#.YOEfilxBzIU

3. https://salmanisaleh.files.wordpress.com/2019/02/physits-scientists7th-ed.pdf

MOOC

1. http://nptel.ac.in/courses/115106061

2. http://nptel.ac.in/courses/117101054/12

COURSE

ENGINEERING MATERIALS

CREDITS 4
TITLE (Common to ALL B.Tech.)
COURSE
ECT51001 COURSE CATEGOF BS L-T-P-S 3-0-2-2
CODE
Version 1.0 Approval Details 36" ACM | LEARNING LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
First Second . Vet
- . Practical records as approved
Periodical Periodical
Assessments by the Department Attendance ESE
Assessment| Assessment Examination
Th Th . i A A
(Theory) (Theory) /I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% -
Practical 25%
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https://industri.fatek.unpatti.ac.id/wp-content/uploads/2019/03/042-Fundamentals-of-Physics-II-Electromagnetism-Optics-and-Quantum-Mechanics-R.-Shankar-Edisi-1-2016.pdf
https://industri.fatek.unpatti.ac.id/wp-content/uploads/2019/03/042-Fundamentals-of-Physics-II-Electromagnetism-Optics-and-Quantum-Mechanics-R.-Shankar-Edisi-1-2016.pdf
https://zenodo.org/record/243407#.Y0EfilxBzIU
https://salmanisaleh.files.wordpress.com/2019/02/physics-for-scientists-7th-ed.pdf
http://nptel.ac.in/courses/115106061
http://nptel.ac.in/courses/117101054/12

Cours'e . To expose the students to the basics of Engineering Materials and their applications
Description
1. To make the students understand thasics of crystal structure and phase rule.
2. To provide a knowledge on the theoretical basis of the chemical composition, propertie
applications ofabrasives, adhesives, lubricants and refractories.
Course 3. Togive a §trong founglation or.1 the b.asi.c conceptaarfomaterials, the general synthet
Objective methods with emphasis on their applications.
4. To provide an exposure on the fundamentals and applications of polymeric material
composites.
5. To illustrate the applications of energy materidiguid crystalsand corducting polymers
with a good exposure on their basic terminologies
Upon completion of this course, the students will be able to
1. Propose and justify suitable metals/materials for alloying.
2. Distinguish and select a suitable materialdsasives / adhesives / lubricants / refractori
Course based on its properties and applications.
Outcome 3. Select a appropriate technique for nanomaterial synthesis and characterization.
4. State and select a suitable polymeric / compositaterial for industrial applications.
5. Develop the suitable organic/inorganic materials that can be employed in energy stot
production and electronic devices.

Prerequisites: Knowledge in fundamentals of chemistry at higher secondary level.

CO, PO AN PSO MAPPING

co | PO[ Po[ PO PO PO[PO[PO]PO[PO[ PO[PO[PO[ PS[ PSO
1| 2| 3| 4| 5| 6| 7| 8| 9 |-10|11]|12|01| -2
cot | 3| 2| 2 - | -] -] 1] -] -] -] -]11]1]o2
coz | 3| 2| 1| - - 2] -1 -7 -1T-T271272
co3 | 3| 2| 2 - | -] -] 1] -] -] -]-13[]1]a1
coda | 3| 2| v [ - | -] -l 2] -] -] -]-12]2]S:
cos | 3 | 2| 1| - - -2 -1 -7 -1T-T2727n1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1CRYSTAL STRUCTUREANASE RULE

(9L + 6P)

Basic crystal systemsTypes, characteristicexamples— Space lattice, Unit ceH types— X-ray
diffraction and crystal structure.
Phase rule: Basic terminologyerivation of Gibbs Phase rulehase diagrams: One compone

system (water), Two component systemReduced phase rule: Simple Eutestistem, examples g_?;
Phase diagram: ABb system, RI$n system Applications of phase rule.

Practical componerg Construction of phenelvater phase diagram Determination of apparent

density of porous solids.

MODULE 2ABRASIVES, ADHESIVEBRICANTS AND REFRACTORIES (9L + 6P)
Abrasives— Classification, Properties, UsesAdhesives— Development of Adhesive strengtl

Physical and Chemical factors influenciaesive action, Classification of Adhesiv&poxy Resir
(Preparation, Properties and Applications).ubricants— Mechanism of Lubrication, Classificati o2
and Properties, Semi Solid Lubricants, Solid Lubricants, Mio& Graphite- Refractories— BTL3

Clasdication, Properties, Applications.
Practical componentsPreparation of uredormaldehyde resin Determination of porosity of g

refractory
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MODULE 3: NANOMATERIALS

(9L + 6P)

Introduction — Scope of nanomaterials Types of nanomaterials Synthesis of Nanomateriats
Bottom-up and Topdown approaches- Methods of preparation- Laser ablation, Salel process
Gasphase condensation, Chemical Vapour Deposition. Propecti@gtical, Electrical, Magnetiq
Chemical properties (introduction only). Characterizatipb\-Visible spectroscopy, FEEM and
TEM (Principle and Applications only).

Practical componerg Preparation of ZnO nanopatrticles by wet chemical methdtrification of
BeerLambert’'s |l aw using silver nanoparticl e

CG3
BTL3

MODULE 4: POLYMERS AND COMPOSITES

(9L + 6P)

Introduction— Basic definitions- Classification of polymersStructure and property relationshi
of polymers— Plastics— Synthesis, properties and applications of polycarbonates and phg
formaldehyde- Biodegradable Polymers, examples and applications. Composltasoduction -
Definition— Constituents- Classification Fiberreinforced CompositesTypes and Applications.
Practical componentsDetermination of molecular weight / viscosity of polymer usiDgtwald
Viscometer.

CO4
BTL3

MODULE 5: MATERIALS FOR ENERGY AND ELECTRONIC APPLICATIONS (9L + 6P)

Energy storage materials Metal-hydride batteries, Lbatteries- Materials for solar cellsSemi
conductors- Materials for hydrogen technologyproduction (electrolysis), storage (hydrides), fu
cells. Liquid Crystaldntroduction—Characteristics- Optical properties Classificatior- Chemical
constitution and liquid crystalline behavioudrApplications. Conducting Polymers: Classificat
Intrinsic Conducting Polymers, Extrinsic Conducting Polymers, Applications.
Practical componerg Preparation of polyaniline / Polypyrrole.

CG5
BTL3

TEXT BOOKS

1 Jain, P.C., Jain, M. (201Bhgineering Chemistrphanpat Raj Publishing Company (P) Ltd, New [
' 17" Edition.

2 Puri, B. R., Sharma, L. R., Pathania, M. S. (2B2®iples of Physical Chemistiishal Publishing C

Jalandhar, 47 Edition.

3. Rangwala. (2017Engineering MaterialsCharotar Publishing House Pvt. Ltd? &ilition.

REFERENCE BOOKS

Clyne, T. W., Hull, D. (2019 introduction to composite material€ambridge University Press?

1. "
Edition.
2. Shah M. A.,,Ahmad T. (2021).Nano Science & Technolo@yeamtech Press, 2021 Edition.
3. Palanna, O. G. (2018ngineering Chemistrivic Graw Hill Education (India) Pvt. Ltef,Edition.
E BOOKS
1. http://www.erforum.net/2016/01/engineeringchemistryby-jain-and-jain-pdf-free-ebook.htmi
2. https://abmpk.files.wordpress.com/2014/02/book_maretiatiencecallister.pdf’
MOOC
1. https://www.edx.org/course/materialsscienceengineeringmisisxmse1x
2. https://www.mooc-list.com/tags/materialsscience

40


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=M.A.+Shah&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Tokeer+Ahmad&search-alias=stripbooks

COURSE TITLE PROFESSIONAL COMMUNICATION CREDITS 1

COURSE CODE GLS51018 COURSE CATEGOR HS L-TqP¢gS 3-0-0-1
Version 01 ADPEP'II'QA(\)IE/SAL 427 ACM, 26' Oct. 2024 LEARNING LEVE| BTL4
ASSESSMENT SCHEME
Continuous Internal Assessment (CIA) ESE
First . .
Periodic Sgcond Weekly assignment as ST TS QU
Periodical as approved by the
al approved by the
ASSESSIT Assessme Department Examination Departme.nt Attendance Theory
ent nt I 2YYAGGSS Sxamination.
/| 2YYAUUSS
15 % 15 % 10 % 5% 5% 50 %
The Communication Skills course is designed to enhance students' proficiency in verl
written communication, with a strong emphasis on developing accurate and grammat
correct language usage. The focus is on grammar exercises, and practical application, g
Course will learn to articulate ideas clearly while adhering to proper English syntax@mngentions.
Description | The course covers essential aspects such as grammar review and practice, voc
building, pronunciation and articulation, writing skills, speaking practice, and error an
and feedback, aiming to improve students' accuracy in languagge and enable them t
communicate effectively in academic, professional, and social contexts.
1.The course aims to enhance students' proficiency in verbal and written communicati
improving their grammar usage and vocabulary.
2.1t focuses on developing accurate and grammatically correct language usage th
targeted grammar exercises and practical application.
Course 3.Additionally, the course emphasizes the importance of pronunciation and articulatic
Objective practicing clear and effectivaommunication.
4.Furthermore, it aims to improve students' writing skills by learning to write clearly
concisely in various forms of written communication.
5.By the end of the course, students will be able to communicate effectively and accu
in English for academic, professional, and social purposes.
Upon completion of this course, the students will be able to
1. Demonstrate the skills of framing simple sentences without grammatical errors.
2. lllustrate proficiency in using vertenses, active and passive voice, and modal ve
accurately.
Course 3. Apply their knowledge of future tenses, infinitives and gerunds, and conditiona
Outcome express hypothetical and relife situations.
4. Make use of their knowledge of transforming, identifying, recting and expressing t
communicate accurately in various contexts.
5. Apply the knowledge of the different types of sentences in enhancing the clarity
coherence in their communication.
Prerequisites: Plus Two Englistmtermediate Level
COAND PO MAPPING
co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
1 2 3 4 5 6 7 8 9 10 11 12 | O1 | 02
CO1 - - - - - - - - 2 3 - 3 1 1
CO2 - - - - - - - - 2 3 - 3 0 2
CO3 - - - - - - - 2 2 3 - 3 1 1
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CO4 - - - - - - - 2 2 3 2 3 0 2

CO5 - - - - - - - 2 2 3 2 3 1 1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1 : Basics of Communication (9L)

Grammar: Parts of Speech Identification and Transformatior suffixes. Kinds of Sentences
Identification and Transformation. Sentence Pattertdentifying and Framing Simple Sentenc
Articles. Prepositions Vocabulary : Computer terms; email ahwebsite terms- Adverbs
Denoting updates-Adjectives for Compound Noun Time ManagemeMriting : Writing a Self
Introduction - Writing letters as a student in an institutioReading : Introduction to
Communication- Communication Process

Lab : (Peaking) :Self Introduction (Listening): Various Self Introductions

Co1
BTL2

MODULE 2 : Time Expressions (9L)

Grammar:Tenses: Introduction to verbsTypes, Forms ; regular and irregular verbs. Tenrgagdes
and its usage Present tenses: simple present, present continuous, present perfect, present ps
continuous- Past tenses: simple past, past continuous, pasfqrt, past perfect continuous-
Time expressiongocabulary Verbs to Describe procesd/ocabulary to talk about advertisingay  CQ2
marketing. Writing : Topic Sentence- Paragraph Writing Writing an essayrReading:Verbal &| BTL2
Nonverbal CommunicationTypes of CommunicationBarriers in Communication

Lab: Practicum(Speaking)A Discussion on the impact of technology on human lffestening) :
Talks on Technology

MODULE 3 : Expressing the Future (9L)

Grammar: Future Tenses : simple future , future continuous, future perfect, future pen
continuous - Active and Passive Voieddentifying the voices and Transforming Active to pass
and passive to active Modal Verbs to express modalities: in active gadsive voice&/ocabulary
: Vocabulary for travel Synonyms and Antonym@/riting: A letter(Email) of invitatior- Accepting
the invitation and declining the invitationWriting a Product descriptioReading Past and Presen
Technologies The future of Technology: predictions.

Lab : (SpeakingA Discussion on the future plar{kistening) Describing a product

Cca3
BTL3

MODULE 4 : Contextualizing (9L)

Grammar:Infinitives and gerundsusing infinitives and gerunds in sentences as diffeet@ments.
- Conditionals- Three types of conditionals 3. Instructions and Recommendatiofransforming
instruction to recommendation and recommendation to instructioiocabulary :Affixes- Global| CQG4
Management- Reporting VerbsWriting : Writing a ugr manual- Email : Requesting informatio| BTL3
Reading :Barriers in CommunicationGlobal Warming

Lab : (SpeakingJRole Play : Interviewing someone about a job chahggening)Job Interviews

MODULE 5 : Clarity and Coherence (9L)

Grammar :Concord: ldentifying the error and Correcting the errersAdjectives: Degrees ¢
Comparison Discourse Markers : application of discourse markers in the sentexoesbulary :
Describing Trends Finance VocabularyPhrasal Verb®Vriting: Writing an Argumentative essay| CQO5
Summary writingReading :Describing StatisticsCompany finances, investments and starting | BTL4
Lab : (Speaking) Discussing qualities needed in cétates for a job vacandistening)Tips to
enhance the employability skills

TEXT BOOK

Doff, A., Thaine, C., Puchta, H., Stranks, J., & Jewes, P. (2023tmpower Second Edition

! Cambridge University Press & Assessment. New Delhi.

REFERENCE BOOKS

1. Murphy, Raymond.(2021Essential English Gramma&ambridge University Press. India (Pages 3

2. Redman, Stuart.(2020English Vocabulary In Use: Rrimtermediate And Intermediate. Cambridg
University Presdndia (Pages 264)
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Bikram K. Das. et al.,(2018) Introduction to Professional English and Soft Skills with audig
Cambridge University Press. India (Pages 272)

John, Dolly., (2018)English for Life and the Workplace Through LSRW&T , SRilarson
Publicationdndia (Pages 263)

E BOOKS

https://www.cambridge.org/gb/files/9116/4138/4615/A1 Student Book.pdf

https://www.cambridge.org/gb/files/1416/4138/4681/A1 Workbook.pdf

https://www.cambridge.org/gb/files/7216/4138/1999/A2 Student Book.pdf

https://www.cambridge.org/gb/files/6816/4138/2072/A2 Workbook.pdf

https://www.edx.org/professionakertificate/tsinghuaxenglishcommunicationskills

https://www.britishcouncil.org.tr/en/english/mooc/englistior-the-workplace

COURSE
TITLE

PROGRAMMING FUNDAMENTALS USING ( CREDITS

COURSE
CODE

ECS51009 COURSE

CATEGORY ES

L-T-P-S 2-0-2-2

VERSION

APPROVAL
DETAILS

LEARNING

h
36" ACM LEVEL

1.0 BTLS

ASSESSME

NT SCHEME

CIA ESE

First
Periodical
Assessment
(Theory)

Observation /

lab records as
approvedby

the

Department
Examination
Committee

a59/ ¢

Second
Periodical
Assessment

(Theory)

Practical

Practical
Assessments

Attendance Theory

15%

15% 10% 5% 5% 25% 25%

Course
Description

To introduce computers and programming in C and also explore the power of computationg
techniques that are currently used lepngineers and scientists and to develop programming sk
with reasonable complexity.

Course
Objective

1. To acquire the basic knowledge in computer hardware, programming languages and Pro
solving techniques.

2. To learn the fundamentals ofg€ogramming.

3. To gain knowledge in Functions, arrays and strings in C programming.

4. To understand the pointers, Structures and Union in C programming

5. To gain knowledge on Embedded Programming and real time applications of C Progran

Course
Outcome

Upon completion of this course, the students will be able to

1. Describe the basics of digital computer and programming languages.

2. Demonstrate problem solving techniques using flowchart, algorithm/pseudo code to solv¢
given problem.

3. Desigrand Implement C program using Control Statements and Functions.

4. Design and Implement C program using Pointers and File operations.

5. Identify the need for embedded C and C Programming irtireal applications.

Prerequisites: Nil
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https://www.cambridge.org/gb/files/9116/4138/4615/A1_Student_Book.pdf
https://www.cambridge.org/gb/files/1416/4138/4681/A1_Workbook.pdf
https://www.cambridge.org/gb/files/7216/4138/1999/A2_Student_Book.pdf
https://www.cambridge.org/gb/files/6816/4138/2072/A2_Workbook.pdf
https://www.edx.org/professional-certificate/tsinghuax-english-communication-skills
https://www.britishcouncil.org.tr/en/english/mooc/english-for-the-workplace

CO, PO AND PSAPPING

CO PO- PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9Y F;_%} Tf P:I.(Z)

PSG | PSG

Co1l - - 1

CO2

N[N
1
I
AN

2
2

WIN
Wk

CG3

2
CG4 1

RPIWWWINF

RPIWWWN

RPIWWWN
NININ

CG5 - 1 2 - 1 - - - 2

NININ P[NP
RINIFPINRFPIN

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: PROGRAMMING LANGUAGES AND PRSBLENNG TECHNIQUES

(6L+ 6P

Introduction — Fundamentals of digital computers Programming languagesProgramming
Paradigms— Types of Programming LanguagesLanguage Translators Problem Solving
Techniques: Algorithm Flow Chart Pseudo code.

Practical Component

Draw Flowcharts using Ehart & Write pseudo code for the following problems

1. Greatest of three numbers

2. Sum of N numbers

3.Computation of nCr

Software RequiredGCC

Suggested Readingbttps://www.simplilearn.com/tutorials/programmingutorial/problem-
solvingin-programming

Co1
BTL4

MODULE 2: FUNDAMENTALS OF C

6L+6P

Evolution of GWhy C languageApplications of C languageData Types in € Operators and
Expessions-Input and Output statements in-€Decision StatementsLoop Control Statements
Practical Component

. Program to illustrate arithmetic and logical operators

. Program to read and print data of different types

. Program to calculate ea and volume of various geometrical shapes

. Program to compute biggest of three numbers

. Program to print multiplication table

6. Program to convert days to years, months and days

7.Program to find sum of the digits of an integer

Software Required GCC

Suggested Readingbttps://www.w3schools.com/c/c_intro.php

a b wbNPE

COo2
BTL4

MODULE 3: FUNCTIONS, ARRAYS, STRINGS

6L+6P

Functions- Storage ClassArrays— Strings and standard functioa®reprocessor Statements
Practical Component:

. Program to compute Factorial, Fibonacci series and sum of n numbers using recursion
. Program to compute sum and average of N Numbers stored in an array

. Program to sort the given n numbers stored in an array

. Program to search for the given element in an array

. Program to do word count

. Program to insert a substring in a string

7. Program to concatenate and compare tatoings

8.Program using prprocessor statements

Software Required GCC

Suggested Readingbttps://cppguide.readthedocs.io/en/latest/cpp/array.html

OO~ WN B

Ca3
BTL4

MODULE 4: POINTERS, STRUCTURES AND UNION

6L+6P
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Pointers— Dynamic Memory allocatior Structure and Unior- Files.
Practical Component
1. Program to compute sum of integers stored ir@ array using pointers and dynamic memg
allocation
2. Program to read and print records of a student/payroll database using structures Co4
3. Program to simulate file copy BTL4
4. Program to illustrate sequential access file
5.Program to illustrate random access file
Software Required GCC
Suggested Readingbttps://www.ibm.com/docs/en/zos/2.4.0?topic=typestructuresunions
MODULE 5: APPLICATIONS OF C (6L+ 6P
Structure of embedded C prograsnData Types Operators- Statements- Functions- Keil C
Compiler.
Game development using @&nalysing the environmentSnake gameTicTacToe- flappy bird.
Practical componentSimple programs using embeddeds@me Development using C CO5
Software Requied: GCC BTL4
Suggested Readingbttps://www.interviewbit.com/blog/applicationsof-c-programming
language/
TEXT BOOKS
1. Ashok Kamthane, “Computer Programming?”, Pe

2. Mark Siegesmund, "EmbeddedP@gramming”, first edition, Elsevier publications, 2014.

3. Robert Mar mel stein, “Programmi ng Games in
REFERENCE BOOKS
1. Jeyapoovan T, “Fundamentals of Computing a
2 Yashavant Ka n &bthledition, BPP publicatian,s2016.” ,
3 S. Sat hyal akshmi, S. DinakarrComgomeut eabPMa
Publication, First Edition, July 2013.
E BOOKS
1. https://en.wikibooks.org/wiki/C_Programming
MOOC
1. https://onlinecourses.nptel.ac.in/noc18s10/preview
2 http://nptel.ac.in/courses/106105085/2
3. https://www.udemy.com/cprogrammingfor-beginners/
4 https://www.coursera.org/specializationsfprogramming
COURSE PROGRAMMING IN PYTHON CREDITS 3
TITLE
Cch;SIESE ECS51010 COURSE CATEGORY ES L-T-P-S 2-0-2-2
: , " LEARNING
Version 1.0 Approval Details 36" ACM LEVEL BTL5
ASSESSMENT SCHEME
CIA ESE
First S‘?°°.” d Practical Observation / .
Periodical Periodical Assessments lab records as | Attendance Theory Practical
Assessment approved by
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Assessment (Theory) the
(Theory) Department
Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Computer programming skills are now becoming part of basic education as these ski
increasingly of vital importance for future job and career prospects. The Python progran
language which is one of the most popular programming languages worldWiéecourse show
Course how to use the free opeisource Python to write basic programs and highel applications.
o This course is offered as a Theory Integrated Practical course by practicing Project Based
Description .. . . S . .
(PBL), emphasizing learning by doing, whére ¢bjective is to provide the students with th
required handson exercises / projects that complements the theoretical understanding of
subject matters. The assessment is through the combination of written tests as well as pr
through projects.
The course should enable the students
Course 1. To introduce basic concepts of Python programming language as well as co
S packages and libraries.
Objective . . . .
2. To generate an ability to desiganalyzeand perform experiments on real life problen
using python.
Upon completion of this course, the students will be able to
1. Comprehend basic concepts in python.
Course 2. Write python program to solve scientific, mathematical problems
Outcome 3. Develop modulaprograms using functions and use data structures
4. Use toolboxes/ libraries and design simple algorithms using Python to solve rea
applications
Prerequisites:
CO, PO AND PSO MAPPING
CO- | PO PO2 PO | PO Pos | PO6 PO | PO | PO | PO | PO | PO | PSO | PSO
PO -1 3 4 7 8 9 -10 11 12 1 2
Ccol 3 - 2 - 3 - - - - - - 2 1 -
Co2 3 3 3 - 3 - - - - - - 2 - 1
CGo3 3 3 3 - 3 - - - - - - 2 1 -
CO4 3 3 3 3 3 - - 1 2 2 2 2 - 1
1. Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: PYTHON FUNDAMENTALS (6L+ 6F
Introduction to python and its applications. Installation of Python and setting up a program
environment such as Anaconda and Spyder
Python Basics: Variable and variable types, Booleans, Numbers: integers, floats, frg
complex numbers, basic operatq@rithmetic, relational, logical, membership, identity)
Practical component: col
BTL3

1 Solve

1 Perform type conversion
Suggested Readings:
1 10 Reasons to Learn Python Programming Language in 2022

simple mathematical expressions using python
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1 Learning Python: From Zeto Hero ‘

MODULE 2: STRINGS, LISTS, TUPLES

(6L+ 6P

Strings, lists, tuples, sets, dictionaries. bytes and byte arrays, manipulating variables, ing
slicing, String methods, list methods, list slicisef, methods, in built python functions, input
and output functions
Practical component:

1 Perform string manipulation

1 Data sorting using lists

1  Write functions for data handling
Suggested Readings:

1 Python programming for beginners

Co2
BTL5

MODULE 3: CONTROL STATEMENTS, LOOP AND FILE HANDLING

(6L+ 6fp

If, else, else if statements, ftwops, range function, while loops, List comprehensions,
functions in python. Introduction to OOP, Classes, Objects, Reading and writing files
Practical component:

1 Write a python program using control statements

91 Develop objects and classes in python

1 Workwith files for specific applications
Suggested Readings:

1 Python programming for beginners

Cco2
BTLS5

MODULE 4: PYTHON LIBRARIES

(6L+ 6P

Installing of different libraries, packages or modules. Basic concepts of the following librz
NumPy, Matplotlib, Pandas, SciPy libraries
Practicalcomponent:
1 Python programming using libraries
Suggested Readings:
1 The Python Bible

CO4
BTLS

MODULE 5: CASE STUDIES

(6L+ 6

Case Studies using Python:
1. Solving a linear differential equation using SciKit and plotting the result in matplotlib.
2. Image processing amdanipulation and auto detection of any object based on color.
3. Python programming for an Arduino/ Raspberry Pl
4. Machine Learning application using python
4. Case study that uses Python to solve department specific problems.
Practical component:
1 Mini Project / Case studies
Suggested Readings:
1 Python at Netflix

CG4
BTLS

TEXTBOOKS

1 Dr. R. NageswaraRao (2018hre Python Programmin®reamtech Press, Second Edition

2 M.T. Savaliya and RMaurya (2018). Programming through Python, Star&dlutions

REFERENCE BOOKS

1 Python Crash Course: A Har@ss, ProjectBased Introduction to Programming (2nd Edition)

2 HeadFirst Python: A BraifRriendly Guide (2nd Edition)
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E BOOKS

1 | https://devireebooks.github.io/python/
MOOC
1 ‘ "The Python Tutorial'hittp://docs.python.org/release/3.0.1/tutorial/
COURSE TITL ENGINEERING GRAPHICS AND COMPUTER AID CREDITS 3
DESIGN
COURSE COL EME51001 COURSE CATEGOR ES L-T-P-S 2-0-2-2
LEARNING
. . . _
Version 1.0 Approval Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
Surprise
Second Weekly Tel;t? ('I\)uiz
First Periodica Periodical assignment/Observation ESE (Theory
. etc., as Attendance .
Assessment Assessment | /lab records and viva as + Practical)
approved by the DEC approved
PP by the DEC
15% 15% 10% 5% 5% 25% + 2%

This course broadly introduces the mechanical design using computer aided design to

Course fundamentals of free hand sketching. It prepares the students to learn the basic con
Description involved in technical drawing and computer graphics. It also emphasiseoprthciples of
projections and visualization of part drawing.
1. Todemonstrate the concepts of Engineering graphics and projection of straight lineg
CAD software
2. To visualize the solids in various orientations and to drayritfections
Course 3. To comprehend the concepts of isometric projections
Obijective 4. To draw the development of solid surfaces and to generate associated views 0
drawings.
5. To visualize and draw views of the object by free hand sketch and to transform 3D n|
to 2Ddrawings using CAD tools
Upon completion of this course, the students will be able to
1. Demonstrate the concepts of Engineering graphics and projection of straight lines
CAD software.
Course . . .
Outcome 2. Apply the acquired knowledge to solve simple praobéeof regular solids.
3. Create solid objects in isometric view using CAD software
4. Develop the simple solids and to sketch the plan and elevation of the building draw
5. Visualize the objects and to draw by free hand sketching.
Prerequisites: Nil
CO, PAND PSO MAPPING
co PO| PO| PG| PO | PO | PO | PO | PO | PO | PO | PO | PG | PSO| PSO
-1 2 3 4 5 6 7 8 9 -10 11 12 -1 -2
Ccol 2 - - - - 1 - 2 2 1
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http://docs.python.org/release/3.0.1/tutorial/

Co2 2 1 - - 2 - - 1 1 2 - 2 1 -
CG3 2 2 2 - 2 - - 2 2 2 - 2 1 2
Co4 3 2 2 - 3 - - 2 2 2 - 2 1 -
CG5 3 1 2 - - - - 1 2 2 - 2 - 1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: BASICS OF ENGINEERING GRAPHICS (6L + 6l

Relevance of Graphics in IndustrIS conventions and specificationdrawing sheet sizes

Lettering— Dim
—Exposure to

Orthographic projections Naming views as per BiFirst angle projection method. Projectig BTL2
of points and projection of Straight lines.
Suggested Readingolid modelling Software commands

ensioning Scales. Drafting methoddntroduction to Computer Aided Draftin
Solid Modelling software Printer and Plotter— 3D pinter. Introduction to COo1

MODULE 2: PROJECTION QH3® (6L + 6

Projections of

solids. Section planes inclinéal Horizontal Plane only. True shape of the section. (Manual

solids. Solids in simple positions and axis inclined to one plane only. Se

CAD Drawing) ;_3_22
Suggested Readingsolids inclined to both the planes. Section of solids with sectional p

inclined to VP.

MODULE 3: ISOMETRIC PROJECTION (6L + 6
Concepts of isometric projection. Isometric scale, Isometric view of simple solids with sec co3
planes.(Manual and CAD Drawing) BTL3
Suggested Readingtsometric view of solids with multiple sectional planes.

MODULE 4: DEVELOPMENT OF SURFACES AND CIVIL DRAWING (6L + 6
Development ofSurfaces of simple solids with simple sectional planes. Parallel line metho

Radial line method only. (Manual and CAD Drawing) CO4
Civil Drawing: PLAN and ELEVATION of Simple residential building. (Manual and CAD [ BTIL-2
Suggested Readingbevelopmentof $here,Sectional elevation of building drawing

MODULE 5FREE HAND SKETCHING (6L + 6
Visualization concepts and Free Hasiaktching: Visualization principlesRepresentation of
ThreeDimensional objects— Pictorial Projection methods Layout of views Conversion of CO5

pictorial views

Suggested Readingdrthographic views to pictorial views

to orthographic view. BTL3

TEXT BOOKS

Jeyapoovan, T., Engineering Graphics and Design, Vikas Publishing House Pvt Ltd., Néw
Edition, 2022.

2.

P. KannaiaJK. L. Narayan&. Venkata ReddyA Textbook on Engineering Drawi®s Pub
2016.

REFERENCE BOOKS

1. Alf Yarwood, Introduction to AutoCAE2D and 3D Design, Newnes Elsevier, 2011

5 Bhatt N.D and Panchal V.M, Engineering Drawing: Plane and Solid Geometry, Charotar P
' House, 2019.

3. Kirstie Plantenberg, Engineering Graphics Essentials, Sili€akons., fifth Edition, 2016.
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E- Books

1 https://lwww.amazon.in/TechnicaDrawingEngineeringGraphicsnternationat
' ebook/dp/BO0IZOFZHA
MOOC
1. http://nptel.ac.in/courses/112103019/
2. https://nptel.ac.in/courses/112102304/
COURSE
TITLE DESIGN THINKING CREDITS 3
RSE
COURS EGE51002 COURSE CATEGORY ES L-T-P-S 2-0-2-2
CODE
Version 1.0 Approval Details 36" ACM LEARNING BTL4
' PP LEVEL
ASSESSMENT SCHEME
CIA ESE
Observation
/ lab records
. Second as approved
S Practical by the
Periodical Periodical Attendance Theory Practical
Assessments| Department
Assessment L.
Assessment| Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Design in a typical engineering context refers to tlietailed plans & schemesleveloped
through the application of best engineering practices for creating new products and sys
Design thinking, in this relevance, is the systematic methodology currently being adopte
industries and organizations for evolving optimal designstvinnovative design approache
Course | and strategies.In essence, it is truly about understanding a problem in an overall perspe
Description

taking into consideration of the customer needs, technology, businesses, environmental ir
safety and developing solution3he design thinking methodology is essentially an itera
approach with croséunctional teams and adopted to wide ranging organizations right f
engineering industries to service sectors. Hence this methodology is universal, holistic an
domain @ntric. It opens a new world of problesolving possibilities and helps the organizatic
to create new and innovative products, services, and processes.
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The design thinking course offered at our university is well structured with good numbers o
studies and projects which makes the new and innovative concepts discussed in lecture
get assimilated in the minds of students. This course is intentionally offered in the very
semester for all undergraduate engineering branches to make the astadenderstand this new
philosophy of the design thinking process and adopt the guidelines for their project works
take up in subsequent semesters including stgstprojects.

1. Inculcate the fundamental concepts of design thinkimgtudents
Course . X s
o 2. Learn the different phases of design thinking
Objective | 3 yse design thinking methods in every stage of the problem
4. Apply various methods of design thinking to different problems
Upon completion of this course, the students will be able
1. Demonstrate the critical methods of design, systems thinking and key concepts of de
thinking.
Course 2. Understand the diverse methods employed in design thinking and establish a workab
Outcome design thinking framework to use in their practices
3. Practice design ihking in all stages of problem solving.
4. Apply design thinking approach to real world problems
5. Conceive, organize, lead and implement projects in interdisciplinary domain and addr

social concerns with innovative approaches

Prerequisites: NIL

CO, PAND PSO MAPPING

co PO | PO | PO | PO | PO | PO |PO| PO |POG| PO |PO| PO |PSG|PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Col| 1 1 1 2 1 2 2 2 1 1 - 2 1 1
Co2| 1 1 1 1 2 3 3 2 2 2 - 2 2 3
CG3| 1 1 2 1 2 3 3 2 3 3 2 2 3 3
Co4| 2 2 2 2 2 3 3 2 3 3 - 2 3 3
Co5| 2 1 2 2 2 3 3 2 3 3 2 2 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: INTRODUCTION (6L + 6
Design process: Traditional design, Design Requirements, Design approach and Strategies
Thinking Concept for Innovative DesigBreaking of patterns, Reframe existing design proble
Principles of creativity. Elements of Design ThinkiBgsignThinking Phases: Empathize (Custor
Needs), Define, Ideate, Prototype, Testing and Implementation. Design Thinking Frameworks. co1
Thinking Team.

. . . . .. BTL3
Practical Case StudieEnhancing the User Experience of a Digital Platform: Choose a popular
platform or application and ask students to analyze its strengths and weaknesses from
experience perspectivieExamples: Redesigning the platform's interface, functionality, or features
enhance usability, accessibility, and overall user satisfaction
MODULE 2: UNDERSTAND, OBSERVE AND DEFINE THE PROBLEM (6L + 6
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Search field determinationProblem clarification Understanding of the problem Problem analysis
- Reformulationof the problem- Observation PhaseEmpathetic designTips for observingMethods
for Empathetic Design Pointof-View Phase Characterization of the target groupDescription of
customer needs.

Practical Case StudieRedesigning a Medical Device: Focus on medical engineering by sele
specific medical device or equipment used in healthcare settings. Students can explore opport
to improve its functionality, ergonomics, ease of use, and patient experiena@ghr innovative
design solutionsExamples: (i) Hand held Blood Glucose Testing Machine (ii) Blood Pressure M

COo2

BTL3

MODULE 3: IDEATION (6

L + 6p

Ideation Phase- The creative process and creative principle$rinciples of Decompositior]
Association, Analogy & Confrontation, Abstraction & Imagination. Guide td2ensonas with wide
range of professional experiences, stronger collaboration dyren@iceativity techniques Intuitive
creative techniques- brainstorming, Systematic Analytical techniqueSWOT Analysis, The 5 WH
iterative interrogative technique Valuation of ideas.

Practical Case StudieRedesigning an Educational Environmdficus on improving the learnin
experience within a specific educational institution or classroom. Students can explore inng
design solutions that enhance collaboration, engagement, and personalized learning while cons
factors such as classoym layout, educational technology, and accessibilityamples: (i) case study (
Educational ERP (ii) Case study of Digital Learning Platform etc.

Ca3

BTL4

MODULE 4: PROTOTYPING AND VISULIZATION (6L + 6/

Prototype Phase Lean Startup Method for Prototype Development. Minimum Viable Product (M
— creation of MVPs, drawing and design models, wireframe, mockups, 3D Rapid prototy
Visualization and presentation techniques. Visualization typesr chart, pie chart, radar char, min
mapping, affinity diagram, force field analysis, semantic differential (gplarialysis). Presentatio
Techniques-story telling, creative collages, design scenarios.

Practical Case Studie®esigning an Eeeriendly Packaging Solution: With a growing concern
environmental sustainability, challenge students to design anfgeadly packaging solution for

consumer product. They can explore alternatives to shugke plastics, optimize gaging materialg
and design for efficient production, transportation, and dispo&lamples: City Waste Segregatiq
and consolidation Device (ii) Used Car Destruction and consolidation Device etc..

CO4

BTL4

MODULE 5: TESTING AND IMPLEMENTATION (6L + 6

Test PhaseTips for interviews Tips for surveysKano Model Desirability TestingHow to conduct
workshops- Requirements for the spaceMaterial requirements Agility for Design Thinking. Desi
Activism— Designing tomorrow. Entrepreneurship/business ideas. Technology Reediness Level
9 Levels.

Practical Case Studie®esigning Assistive dlenologies for People with Disabilities: Encourg
students to develop innovative solutions to improve the quality of life for individuals with disabil
They can focus on designing assistive technologies such as prosthetics, mobility aids, comonu
devices, or sensory enhancements to address specific challenges faced by this useEgaoupes:
(i) Case study of patient assist mobile Robot (ii) Designing automated level control of overhead \
tank etc.

CG5
BTL4

TEXT BOOKS
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1. ChristianMueller Roterberg, Handbook of Design Thinking, 2018.
2. Johnny Schneider, “Understanding Design Thi
REFERENCE BOOKS
1 Il dris Mootee, “Design Thinking for Strategi
2 Jeannd.iedtka and Tim Ogilvie, Designing for Growth: A design thinking tool kit for managers, Co
university Press, 2011
3 Hasso Plattner, Christoph Meinel and Larry Leifer, "Design Thinking: Underdtaptbve— Apply",
' Springer, 2010
4 TimBrown Change by Design: How Design Thinking
I nn o v &arpeoCollins2009
5 Roger Martin, "The Design of Business: Why Design Thinking is the Next Competitive Advantag
Harvard Business Press , 2009.
E RESOURCESRAREFERENCE
1 https://www.designthinking-association.org/explorgesignthinkingtopics/designthinking-case
studies
2 https://makeiterate.com/desigrhinking-casestudies/
3 https://www.toptal.com/project-managers/digital/adesignthinking-casestudy
4 https://venturewell.org/classexercises
MOOC
1. https://onlinecourses.nptel.ac.in/noc19_mg60/preview
2. https://onlinecourses.swayam?2.ac.in/aic19_de02/preview
COURSE TITLHE ENGINEERING PRACSICE CREDITS 2
(Common to All Branches)
COURSE CODH EGE51406 COURSE CATEGOR ES L-T-P-S 0-0-4-2
. . LEARNING
h =
Version 1.0 Approval Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
Second . .
Periodical Practical Observation / lab
First Periodical
TSt Feriodica Assessment | /Ssessments records as Attendance ESE
Assessment approved by the
Department
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Examination
I 2YYAGGS

15% 15% 10% 5% 5% 50%
Course This course is specifically designed to give the students a clear understanding of the
Description mechanical engineeringesign and its process.

Course Objective

The course should enable the students to

1. To Relate theory and practice of basic Mechanical and Civil Engineering.

2. To Learn basic concepts in Aeronautical and Automobile Engineering.

3. To Learn basic concepts Hectrical, Electronics, mechatronics and Compt

Science.

Course Outcome

Upon completion of this course, the students will be able to
Identify the tools, and types of joints used in welding, carpentry and plumbing
Perform basic fabrication in weldingarpentry and plumbing, to make simp

1.
2.

3.

joints/connections.

Make simple electrical and electronic circuit connections, and may assembl

hardware of a desktop computer.

Demonstrate the working of a mechatronics systems like CNC machine, R

Pneumaticcircuits.
Demonstrate the working of a 3D printer and list its applications.

Prerequisites: NIL

CO, PO AND PSO MAPPING

PO | PO | PO | PSG | PSO
CO | POl | PO2 | PO3 | PO4 | PO5 | PO6 | POT7 | PO8 | PO9 10 11 12 1 >
Col1| 3 2 - 2 - 1 - - - - - - 2 1
CcCo2| 3 2 - 2 - 1 - - - - - - 3 2
CG3| 3 2 - 2 - 1 - - - - - - 2 1
Co4 | 3 2 - 2 - 1 - - - - - - 2 1
Co5| 3 2 - 2 - 1 - - - - - - 2 1
1. Weakly related, 2: Moderately related and 3: Strongly related
LIST OF EXPERIMENTS with expected Learning outcome

Exp. No. Experiment Name CO/BTL

1 To Perform a Fillet/Groove weld in a Welding Simulator CO1&BTL3

2 To Fabricate a Butt joint/Lap Joint using Arc Welding CO1&BTL3

3 To make basic pipe connections in Plumbing using valves, couplingsg CO 1 & BTL 3

elbows

4 To make a common joint using Carpentry CO1&BTL3

5 Assembling an®ismantling of a gasoline/Diesel Engine CO2&BTL3

6 Measurement of Force using a spring balance CO2&BTL3

7 To make an Electrical Wiring for extension box CO3&BTL3

8 Study of Active and Passive Components CO3&BTL3
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9 To make simpleircuit using Electronic Components CO3&BTL3
10 To Assemble a Desktop computer CO3&BTL3
11 To study the key elements of a Mechatronics system CO3&BTL3
12 Demo on linear actuator, using pneumatic circuit CO3&BTL3
13 Demo onComputerized Numerical Control (CNC) machine CO3&BTL3
14 Demo on a pick and place Robot CO3&BTL3
15 Demo on a 3D Printer CO3&BTL3
IBT OF EXPERIMENTS/TOOLS for 30 Students
1 Welding Rectifier-5 Nos
2 Welding Simulator 1 No.
3 Two Stroke Gasoline Engind No.
4 Spring balance 5 Nos
5 PVC Pipes and its accessofiéssets
6 Saw, Planner, Chisel and its accesserigsets
7 Extension box and its accessorées sets
) Electronic boards and its accessoressets
9 Active components-5 sets
10 Passive components5 sets
11 Desktop Computer 5 Nos
12 Linear Actuators and PneumaticKit Nos
13 Rotary Actuators and PneumaticKit Nos
14 CNC Machine 1 No.
15 6 Axis Robot 1 No.
16 3D Printer-1 No.
REFERENCE
1 Jeyapoovan T and Saravanapandian M., (2015),Engineering practices lab manual,
publishing House, New Delhi, 4th Edition.
2 Hajra Choudhury S. K., Hajra Choudhury A.
T e ¢ h n oMold g/gdia promoters and publishers private limited, Mumbai.
3 Ibrahim Zeid2011) CAD/CAM Theory and Practice, Tata McGralPublishing Company Ltc
New Delhi.
FAB LAB-FORCORE ENGINEERING
el SIE (Auto, BioTech, Civil, Mech anilechatronics) SRR 2
COURSE COD EGE51408 COURSE CATEGORY ES L-T-P-S 0-0-4-2
. . LEARNING
h K
Version 1.0 Approval Details 36" ACM LEVEL BTL3

ASSESSMENT SCHEME
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Observation /lab
Fist Periodical Second Periodical Practical records as approved
Assessment AsSsessments |y the Department | Attendance ESE
Assessment -
Examination
I 2YYAGGSS
15% 15% 10% 5% 5% 50%
Course The Fab Lab is intended to promote ‘Do |
- manufacturing/ prototyping methods tprovide a comprehensive idea to the students about
Description s
the product development and fabrication
The course should enable the students to
1. Introduce the concepts of innovation in engineering design
Course . . S .
Objective 2. Introduce tools, equipment and methods of various fabrication techniques
3. Familiarize the 3D Printing
4. Hands on experience in design and fabrication
Upon completion of this course, the students will be able to
1. Create different types of joints using welding and soldering process
Course Handle power tools for wood and metal fabrication process
Outcome Do 3D printing of simple objects

2
3
4,
5

Use the Laser Cutting machine to fabricate the required shapes
Develop simple autmation in pneumatics

Prerequisites: NIL

CO, PO AND PSO MAPPING

PO | PO | PO | PSO | PSG
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5
Cco1 1 2 1 2 1 - - - - - - 1 2 2
COo2 2 1 2 1 2 - - - - - - 2 1 1
CGo3 1 1 2 2 1 - - - - - - 1 2 2
Co4 1 2 1 1 1 - - - - - - 2 1 1
CG5 2 1 2 2 2 - - - - - - 1 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
LIST OF EXPERIMENTS with expected Learning outcome
Exp. No. Experiment Name CO/BTL
1 Welding: Create a BUTT Joint using Welding Process. CO1l&
Software/Equipment RequiredArc/MIG/TIG Welding Equipment Setup BTL 3
5 Welding: Create a LAP Joint using Welding Process. CO1&
Software/Equipment RequiredArc/MIG/TIG Welding Equipment Setup BTL 3
3 Welding:Create a T Joint using Welding Process. CO1&
Software/Equipment RequiredArc/MIG/TIG Welding Equipment Setup BTL 3
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Soldering:Prepare a simple voltage regulator circuit in general purpose PCB using CO 1 &
4 soldering process BTL 3
Software/Equipment RequiredSolder and basic electronic Components
Power ToolsStudy of Power Tools available for fabrication process. CO2&
Software/Equipment Required:Power tools for Mechanical opetians like wood BTL 3
5 cutting tools,metal cutting tools, grinding machine, drilling machine and polishing
machine-jig saw, hand held machine saw, angle grinder, drilling machine and
polishing machia.
6 Power ToolsMake a wooden panel/wood frame using wood cutting tools CO2&
Software/Equipment RequiredWood Cutting Tools BTL 3
7 Power ToolsMake a Metal fabrications using power tools like grinding etc., CO2&
Software/Equipment RequiredGrinding Machine BTL 3
8 Drilling: Make the design in metal plates using drilling process CO2&
Software/Equipment RequiredDrilling Machine with accessories BTL 3
9 3D Printer:Generate a simple 3D model in CAD and 3D print the part. CO3&
Software/Equipment Required3D Printer BTL 3
Laser CuttingMake a unique design and fabricate in acrylic sheets using laser cuf CO 4 &
10 Process. BTL 3
Software/Equipment Requiredtaser Cuttinglachine
11 Pneumatics Assemble the pneumatic components to activate a single acting cylinf CO5 &
Software/Equipment RequiredSMC Pneumatic Kit BTL 3
Pneumatics Assemble the pneumatic components to activate a Double acting CO5&
12 cylinder. BTL 3
Software/Equipment RequiredSMC Pneumatic Kit
I TEXBBOOKS
1 Julia WaltefHerrmann, Corinne Blching, (2017). Fab Lab: Of Machines, Makers and Inv
Transcript Verlag.
COURSE TITLE OUTREACH (NGEHVEL 1 (ARMY WING) CREDITS 1
COURSE
COURSE CODH GGE51401 CATEGORY HS L-T-P-S 0-0-2-4
. Approval " LEARNING
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
. . Second records as
First Periodical o .
Assessment Periodical Practical approved by the Attendance Practical
(Theory) Assessment Assessments Departmgnt
(Theory) Examination
| 2YYAGGSS
15% 15% 10% 5% 5% 50%
Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct
Description emphasis on Social Services, Discipline and Adventure Training
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The training curriculum of the NCC is primarily focused on character building, incul

Course leadership qualities and skill enhancement through structured academic syllabi, prg
Objective training and opportunity for exposurel/i
and thereby enabling them for a brighter and progressive future.
1. To develop character, comradeship, discipline, secular outlook, spirit of adventurg
the ideals of selfless service amongst the youth of the country.
2. To create a human resource of organized, trained and motivated youth to prq
Course o . : . :
Outcome leadership irall walks of life and always available for the service of the nation.

3. To provide a suitable environment to motivate the youth to take up a career in the A
Forces.

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO | PO | PO |PO|PO | PO | PO | PO |PSO| PSO

1 2 3 4 5 6 7 8 9 10 11 12 -1 -2

CO1 1 2 1 1 - 2 1 3 2 3 3 2 - -

CO2 1 2 1 1 - 2 1 3 2 3 3 2 - -

CG3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: NCC GENERAL (6P)

NCC GENERAINCC 1 Aims, Objectives & Organization of NCC 1 NCC 2

Incentives 2 NCC 3 Duties of NCC Cadet 1 NCC 4 NCC Co1

BTL3

Camps: Types & Conduct 2

MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)

NATIONAL INTEGRATION AND AWARENBS$IS14National Integration:

Importance & Necessity 1 NI 2 Factors Affectiagional Integration 1 NI 3 Co2

Unity in Diversity & Role of NCC in Nation Building 1 NI 4 Threats to National BTL3

Security 1

MODULE 3: PERSONALITY DEVELOPMENT. (6P)

PERSONALITY DEVELOPMHENT ¥ SelAwareness, Empathy, Critical & co3

Creative Thinking, Decision Making afrtoblem Solving 2 PD 2 BTL3

Communication Skills 3 PD 3 Group Discussionsss&d&motions 2

MODULE 4: LEADERSHIP (6P)

LEADERSHIR.8L Leadership Capsule: Traits, Indicatglstivation, Moral Values, Honou Co4

‘* Code 3 L 2 Case Studies: Shivaji, Jhasi Ki Rani 2 BTL3

MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)
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SOCIAL SERVICE AND COMMUNITY DEVELOPSEMNB&sics, Rural co5
Development Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of BTL3
Children and Women Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New
Initiatives 2 SS 7 Cyber and Mobile Security Aweserl
TEXT BOOKS
1. NCC COMMON SUBJECT BOOK
2. RED BOOK (ARMY SPECIAL SUBJECTS)
COURSE TITLE OUTREE&H (NCELEVEL 1 (AWING) CREDITS 1
COURSE
COURSE CODH GGE51401 CATEGORY HS L-T-P-S 0-0-2-4
. Approval & LEARNING
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
. . Second records as
First Periodical o .
Periodical Practical approved by the .
Assessment Attendance Practical
(Theory) Assessment Assessments Department
y (Theory) Examination
Committeed 5 9 /
15% 15% 10% 5% 5% 50%
Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct
Description emphasis on Social Services, Discipline and Adventure Training
The trainingcurriculum of the NCC is primarily focused on character building, inculc
Course leadership qualities and skill enhancement through structured academic syllabi, prg
Objective training and opportunity for exposurel/l,i
and thereby enabling them for a brighter and progressive future.
1. To develop character, comradeship, discipline, secular outlook, spirit of adventurg
the ideals of selfless service amongst the youth of the country.
2. To create a human resource of organized, trained and motivated youth to prg
Course o . . . .
outcome leadership in all walks of life and always available for the service of the nation.
3. To provide a suitable environment to motivate the youth to take up a career in the A
Faces.
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CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO | PO | PO |PO|PO| PO | PO | PO |PSO|PSO

1 2 3 4 5 6 7 8 9 10 11 12 -1 -2

CO1 1 2 1 1 - 2 1 3 2 3 3 2 - -

CO2 1 2 1 1 - 2 1 3 2 3 3 2 - -

CO3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1: Weakly related, 2: Moderately relatednd 3: Strongly related

MODULE 1: NCC GENERAL (6P)

NCC GENERALINCC 1 Aims, Objectives & Organization of NCC 1 NCC 2

Incentives 2 NCC 3 Duties of NCC Cadet 1 NCC 4 NCC col

BTL-3

Camps: Types & Conduct 2

MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)

NATIONAL INTEGRATION AND AWARENBS$IS14National Integration:

Importance & Necessity 1 NI 2 Factors Affecting National Integration 1 NI 3 Co2

Unity in Diversity & Role of NCC in NationldBog 1 NI 4 Threats to National BTL3

Security 1

MODULE 3: PERSONALITY DEVELOPMENT. (6P)

PERSONALITY DEVELOPMBMNT T SelAwarenessEmpathy, Critical & co3

Creative Thinking, Decision Making afrtoblem Solving 2 PD 2 BTL3

Communication Skills 3 PD 3 Group Discussion: Stress & Emotions 2

MODULE 4: LEADERSHIP (6P)

LEADERSHIR.8L Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Hg COo4

‘ Code 3 L 2 Case Studies: Shivaji, Jhasi Ki Rani 2 BTL3

MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)

SOCIAL SERVICE AND COMMUNITY DEVELOPSENB&sicRural co5

Development Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of BTL3

Children and Women Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New
Initiatives 2 SS 7 Cyber and Mobile Security Awareness 1

TEXT BOOKS
1 NCC COMMON SUBJBOOK
2. RED BOOK (ARMY SPECIAL SUBJECTS)
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COURSE TITLE OUTREBH (NCELEVEL 1 (NAWING) CREDITS 1
COURSE
COURSE CODH GGE51401 CATEGORY HS L-T-P-S 0-0-2-4
. Approval - LEARNING i
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
: o Second records as
First Periodical o .
Periodical Practical approved by the :
Assessment Attendance Practical
(Theory) Assessment | Assessments Department
(Theory) Examination
| 2YYAUGSS
15% 15% 10% 5% 5% 50%
Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct
Description emphasis on Social Services, Discipline and Adventure Training
The training curriculum of the NCC is primarily focusedclaracter building, inculcatin
Course leadership qualities and skill enhancement through structured academic syllabi, prg
Objective training and opportunity for exposurel/.i
and thereby enabling them for a brighter apdogressive future.
1. To develop character, comradeship, discipline, secular outlook, spirit of adventurg
the ideals of selfless service amongst the youth of the country.
2. To create a human resource of organized, trained and motivated youth to prq
Course o . . . .
outcome leadership in all walks of life and always available for the service of the nation.
3. To provide a suitable environment to motivate the youth to take up a career in the A
Faces.

CO, PO AND PSO MAPPING

co PG | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|PSO

1 2 3 4 5 6 7 8 9 10 11 12 -1 -2

CO1 1 2 1 1 - 2 1 3 2 3 3 2 - -

CQ2 1 2 1 1 - 2 1 3 2 3 3 2 - -

CO3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1. Weakly related, 2: Moderately relatednd 3: Strongly related

MODULE 1: NCC GENERAL (6P)

NCC GENERAINCC 1 Aims, Objectives & Organization of NCC 1 NCC 2

Incentives 2 NCC 3 Duties of NCC Cadet 1 NCC 4 NCC col

BTL3
Camps: Types & Conduct 2
MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)
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NATIONAL INTEGRATION AND AWARENHBS$IS14National Integration:

Importance & Necessity 1 NI 2 Factors Affecting National Integration 1 NI 3 CQ02
Unity in Diversity & Role of NCC in Natiorilddng 1 NI 4 Threats to National BTIL3
Security 1
MODULE 3: PERSONALITY DEVELOPMENT. (6P)
PERSONALITY DEVELOPMHBEMNT T SelAwarenessEmpathy, Critical & co3
Creative Thinking, Decision Making amtoblem Solving 2 PD 2 BTL3
Communication Skills 3 PD 3 Group Discussion: Stress & Emotions 2
MODULE 4: LEADERSHIP (6P)
LEADERSHIR.AL Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Hg COo4
* Code 3 L 2 Case Studies: Shivaji, Jhasi Ki Rani 2 BTL3
MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)
SOCIAL SERVICE AND COMMUNITY DEVELOPSEMNB&sicRural Co5
Development Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of BTL3
Children and Women Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New
Initiatives 2 SS 7 Cyber and Mobile Security Awareness 1
TEXT BOOKS
1. NCC COMMON SUBJHBOOK
2. RED BOOK (ARMY SPECIAL SUBJECTS)
COURSE TITL OUTREACH (NBS , Qa a SYBVEWm2 i N|CREDITS 1
COURSE
COURSE COD GGE51402 CATEGORY HS L-T-P-S 0-0-2-4
. . LEARNING
h -
Version 1.0 Approval Details 36" ACM LEVEL
ASSESSMENT SCHEME
CIA ESE
. Report
Volunteering Events attended Awareness Programs attended | Attendance o
Submission
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5% 25% 15% 5% 50%

This course is designed to introduce students to the principles and practices of comn
service, social developmerdnd active citizenship. The course aims to instill a sense of s
responsibility and promote civic engagement among the participants. Through a combir,
Course of theoretical knowledge and practical experiences, students will develop essential skil
Description | qualities required to make a positive impact on the community and society.
Pre requisite: There are no specific prerequisites for enrolling in the NSS Semester 1
However, a genuine interest in community service, social development, and willingme
actively engage with diverse communities are essential.

1. To familiarize students with the objectives, history, and importance of the National
Service Scheme (NSS) in community development, emphasizing the significance of
respmsibility and civic engagement.

2. To develop essential leadership skills, teamwork, and effective project management
technigues, preparing students to organize and execute community service projects
successfully.

3. To cultivate empathy, compassion, and culisansitivity, enabling students to engage
respectfully and effectively with diverse communities during their community service
activities.

4. To promote environmental awareness and sustainable practices, encouraging stude
integrate ecefriendly approabes into their community service initiatives.

5. To enhance students' communication, problewmlving, and decisiemaking skills,
equipping them to engage with community members, stakeholders, and address
challenges effectively.

Course
Objective

1. students will gain a comprehensive understanding of the objectives, history,
significance of the National Service Scheme (NSS) in promoting community develo
and social responsibility.

2. Participants will demonstrate the ability to identify and assess prevalecibkissues ang
challenges in the community, laying the groundwork for effective community se
initiatives.

3. Through practical experiences and workshops, students will develop essential lead
Course skills, teamwork, and project management techniquescessary for organizing an
Outcome executing successful community service projects.

4. By engaging with diverse communities, students will cultivate empathy, compassior|
cultural sensitivity, fostering meaningful and respectful interactions during their se
activities.

5. Upon completion of Semester 1, students will have improved their communical
problemsolving, and decisiemaking skills, empowering them to actively and effectiv|
engage in community development and service projects.

CO, PO AND P3MAPPING

co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
CO1 1 2 1 1 - 2 1 3 2 3 3 2 - -
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CO2 1 2 1 1 - 2 1 3 2 3 3 2 -
CO3 1 2 1 1 - 2 1 3 2 3 3 2 -
CO4 1 2 1 1 - 2 1 3 2 3 3 2 -
CO5 1 2 1 1 - 2 1 3 2 3 3 2 -
1: Weakly related, 2: Moderately related and 3: Strongly related
TOPICS TO BE COVERED

1. Introduction to National Service Scheme (NSS) and its Objectives

2. Understanding Social Issues and Needs Assessment in the Community

3. Project Planning and Managemefior Community Service

4. Leadership Development and Teamwork

5. Cultural Sensitivity and Interacting with Diverse Communities

6. Communication and ProbleiBolving Skills for Community Engagement

7. Environmental Conservation and Sustainable Practices

8. Health, Hygieneand Community Welbeing

9. The Role of Arts and Culture in Community Development

10. Reflecting on Community Service Experiences and Personal Growth

Suggest Activities

1. Community Cleanliness Drivérganize a cleanliness drive in the local commur
involving students and residents in cleaning public spaces and creating awar
about cleanliness and waste management.

2. Health Awareness CamZonduct a health awareness camp where participants
provide basic health cheeakps, distribute healthrelated information, and promote
the importance of hygiene and sanitation.

3. Environmental Conservation Projedmnitiate an environmental conservation projeg
such as tree planting, creating green spacespmlementing recycling programs, {
raise awareness about environmental issues.

4. Teaching Assistance in Local SchodBollaborate with local schools to provig (30P)
teaching assistance, conduct educational workshops, and help students with
studies.

5. Empowement Workshops: Organize workshops for women, youth, or oth
marginalized groups to empower them with skills and knowledge relevant to
needs, such as vocational training or financial literacy.

6. Cultural Exchange ProgramArrange a cultural exchangevent where NSS
participants and local community members can share their traditions, dances, n
and food, fostering mutual understanding and appreciation.

7. Blood Donation CampPartner with local healthcare institutions to organize a blg
donation campo address blood shortages and raise awareness about the import
of donating blood.

8. Community Survey and Needs Assessme@bnduct a comprehensive communi
survey to understand the needs and priorities of the local residents, guiding
selection offuture service projects.

9. Awareness Campaign<reate awareness campaigns on critical social issues
gender equality, education, or substance abuse through street plays, posters
interactive sessions.

10. Disaster Preparedness WorkshogZonduct workshop on disaster preparednes
including first aid training and emergency response, to equip the community
necessary skills.

11. Senior Citizens' EngagemerRlan activities and events to engage and support se
citizens, such as organizing social gattgsiar providing assistance with daily chor
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12.

13.

14.

15.

Digital Literacy Initiatives:Set up digital literacy workshops to help commun
members, especially elders and underserved individuals, to learn basic compute
internet skills.
Community Sports EventOrganize a community sports event to promote fitnes
teamwork, and community bonding.

Skill Development Sessiongirrange skill development workshops in collaborat
with local experts to teach practical skills like tailoring, painting, or handicrafts.
Awareness on Government Schemeg&ducate the community about varioy
government schemes and programs that they may be eligible for, to ensure the
avail themselves of the benefits.

REFERENCE BOOKS

1 National Service Scheme Manual, Government of India.
2 Orientation Courses for N.S.S. Programme officers, TISS.
3 Case material as Training Aid for field workers, Gurmeet Hans.
4 National Service Scheme Manual, Government of India.
5 TrainingProgramme on National Programme scheme, TISS.
6 Social Problems in India, Ram Ahuja
7 Social service opportunities in Hospitals, Kapi{richan, TISS.
COURSE TITLH CREDITS 2
¢! al]
COURSE
COURSE CODEH GLS3008 CATEGORY HS L-T¢PcS 2¢0¢0c¢2
36" ACM
Version 1.0 Approval Details LEARNING LEVEL BTL3
ASSESSMENT SCHEME
First Second Seminar/ Surprise Test/ Quiz etc., a3 End Semester
- . ) approved by the .
Periodical Periodical | Assignments/ . Attendance | Examination
: Department Examination
Assessment | Assessment Project . . , ESE
Committeed 5 9 / £
15% 15% 10% 5% 5% 50%
Course This Tamil course improves Tamil |l anguag
Description included. This course provides an opportunity not only to get intereiarning Tamil Languag
but also, they can learn to converse easily.
1. By studying this course, students will be able to write and speak Tamil easily in any sit
daily life and daily conversations.
Course 2. Develops language ammterest in learning in students.
Objective | 3. Facilitates students to create opportunities for themselves in the society.
4. Students also learn Tamil literature by developing interest in language department.
5. This lesson plan helps the students to learn aboatdhlture by learning the Tamil language
Course Upon completion of this course, the students will be able to
Outcome 1. Demonstrate the Letters and basic words of Tamil Language which are in daily use
2. Develops the listening skills of Tamil language
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3. Utilize the letters and common words of the language for communication
4. Develop the conversational skills
5.Demonstrate the skill of reading and writing

PrerequisitesPlus Twalntermediate Level

CO, PO AND PSO MAPPING

PO | PO | PO | PSO| PSO
CO PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8 | PO9 10 1 12 1 5
co1 - - - - - - - - - 3 - - - -
CO2 - - - - - - - 2 2 3 - - - -
CO3 - - - - - - - - - 3 - - - -
CO4 - - - - - - 2 - - 3 2 - - -
CO5 - - - - - - - - 2 3 2 3 - -
1: Weakly related, 2: Moderately related an8: Strongly related
m (6L)
q n C C n
mn q
T T COo1
_ . o BTL2
o1
2. . 3.
CH (6L)
L - T
C C 0} CQ2
Y1. BTLE2
2. ds.
(0]
-3 6L)
)
mn mn S S
) q COo3
» BTL3
Y1. O]
2. d 3. P
-4 (6L)
q s
T
& CO4
BTL2
Y Mo
(0]
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H® P oo
(o)
S (6L)
b2
b2
c ® CO5
BTL3
Y1. P
2. 3.
TEXT BOOK
1 Saidhai. PSundaramurthy (2018). Learn Tamil Through english. Manimekalai Prasuram. GHé&hnai

Pages 1to 84

2. Pulavar Kulanthai (2020). Students Basic Tamil. Manimekalai Prasuram. Ch&nRaiges1 to 84

REFERENCE BOOKS

1. Lena tamil vanan®017). Easfamil Grammar. Manimekalai Prasuram, CherhaiPagesl1to 21

2. | Tamilnadu Board NCERT/CBS®oks Class6 TO 9" (2021-2022)

EREFERENCES
1 https://cbsetamil.com/cbseamil-book/Xhttps://tamil.examsdaily.in/tnpsedamil-ilakkanammateriak
pdf-download
COURSE TITL HINDI CREDITS 2
COURSE
COURSE COD GLS%009 CATEGORY HS L-TcPcS 2¢c0c0c2
APROVAL
VERSION 1. h ACM BTL LEVEL
S0 0 DETAILS SR 3
ASSESSMENT SCHEME
. . Surprise Test / Quiz etc., ag
First Second Seminar/ P Q End Semester
. . . approved by the Department| Attendan .
Periodical Periodical Assignments/ . . Examination
Assessment | Assessment Project Examination Committee e ESE
) G459/ ¢8G0®
15% 15% 10% 5% 5% 50%

This course has been designed to develop the regional language skills of the students. The
includes Hindi language, literature, vocabulary and grammar. This course teaches studer
to communicate accurately, appropriately and fluently in regidaaguage.

Course
Description
1.
Course 2.
Objective | 3.

constructive way.

To provide an environment to Speak and write in Hindi at the formal and informal level
use it for daily conversation, presentation, group discussion and debate.

To equip the students to Read, comprehend and answestions based on literary texts.
To help student to become sensitive to the requirements of the society and respond to

. To provide an environment to students to read and appreciate the literature.
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https://cbsetamil.com/cbse-tamil-book/
https://tamil.examsdaily.in/tnpsc-tamil-ilakkanam-material-pdf-download
https://tamil.examsdaily.in/tnpsc-tamil-ilakkanam-material-pdf-download

Uponcompletion of this course, the students will be able to

listening.
Course 9

Outcome . . L
correspondence, and speaking in formal and informal situations.

situations.
5. Develop writhg and speaking skills.

1. Demonstrate the ability to write the grammatically correct sentences with accuracy.
2. Integrating various components of Hindi Language and determining it through readin

3. Organize and artulate ideas, concepts, and perceptions in a comprehensive manner in w

4. Infer details from after listening and reading and implement it in various profess

PrerequisitesPlus Twoelntermediate Level

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
1 2 3 4 5 6 7 8 9 | 10| 11| 12| 01| 02

co1l| - - - - - - - - - 3 - - - -

co2| - - - - - - - 2 2 3 - - - -

co3| - - - - - - - - - 3 - - - -

co4| - - - - - - 2 - - 3 2 - - -

Co5| - - - - - - - - 2 2 - 2 - -

1: Weakly related, 2: Moderately related and 3: Strongly related

Y OweeU S B ®jié UceUn (6L)

USBEijas1 B LU Gh UY.N6$ ( kiIB Lijns4 B LSnd GFen UGH B Lid BT < T

U O@mU GUE B O a0 rRNFiS i o) S BIE @i 6UNn GBI U Or a0 (Rts o n G

AURSTS ANRS G r m8iB )R U 6 1rd 60 k Ui @O cej 6§ U dzm 1) co1

sUlkik UNUrYUn Od B BTL2

NYROGOGIWB 66 64 BLknd Ao &ridnna

_ 6ij 61 BLKY G UmBBG 60A0KRSG,ij 6TUNTDE Rismg ol

0 YO®Ros UrknK Z R ce (6L)

_ 6ij 64 BLKnd A A0 mmicelkOn 08) O o U0 @@osSns 0 6 0 6 Ukdp B 0 |

mUn i INchiKGER) Wi o1 YONKIS S, HK i2a QU rsifr @ B ok W b B n K

$ U O Y oOY& 0BS 1

$ Ujnd. Un 3 BTL3

TeaNmaRs OSRENGHr KKEBan Ur KT oK B & Y3

—_1

SONd @d g ndo@ BN Lmd 80U 0 @oBNUn i ¢ Y an@ka Oc¢ R KBIZIS
r R KERiZSBU SR Y

Ce
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OYOd z oK Z R o (6L)

inNLOUWBMHENZN L §BRBRKEKB IOz casBa® 0 op U 6,RBG 2 S0
RZKUN9SWo Ut Snia BoemE BRNan$BNKE B A S NES BnridB U g
UnOanai CcG3
sUrafik UNUrYOn 6o B BTL3
T~ UdKNi Oc 0@ BB a@eh SNAY 'n @

® Y Otidoen T YK Z R oo (6L)
n 6 GnnTdned K og T 'l U GijZ6MR ts KBS STWAG 6KWG g TOBr a6 S a UnpDm

$ Bn o NKotuQ. ak&ogYak T n a i coa
s§Urafik UNUr UnduoB BTL3
dy RKKiicn Onkitmid BB L B6 mRs KB Tha

oY OdaeY kKnZ R e (6L)
Sudael mudeyY MnU &Windd FKKO KE em ™ KBk KMy 2U R K Grday

$ BKRYrNK oRéa pimz Ul § cos
sUraik ONUrYOn Oo B BTL3
Un i incutOmNIKKn U §la @ § (K66 0

na &0 K

1. | Sashtri. S.R.(2019). Hindi Shikshak, Dakshina Bharat Hindi Prachar Sabha, Chennai (Pages 137)

$§ BNAK K3

1. | Prathamatic Patya Pushthak. (2022), Dakshina Bharath Hindi Prachar Sabha, Chennai. (Pages 168

2. | Madhyama Patya Pushthak. (2022) Dakshina Bharath Hindi prachar Sabha, Chennai (Pages 184)

hs BNOC

1. | https://www.hindipod101.com/

COURSE TITLE ¢9[ | D! CREDITS 2
COURSE CODE GLS5010 COURSE CATEGOR| HS |L-TcPcS| 2¢0¢0c2
Version| 1.0 Approval Details 36" ACM BTL LEVEL 3
ASSESSMENT SCHEME
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First Second Seminar/ Surprise Test / Quiz etc., as approve
Periodical Periodical Assignments / by the Department Examination | Attendance| ESE
Assessment Assessment Project /I 2YYAGGSS 459

15% 15% 10% 5% 5% 50%

This course has been designed to meet students' current frdre language and
communication needs. It attempts to develop their proficiency in the four language skills
knowledge of grammar and vocabulary. This course teaches students how to commu
accurately, appropriately and fluently in professionatiawocial situations.

Course Descriptio

1.This course is aimed to teach the basic Telugu language speaking skills.
2.1t will introduce basic skills of the Telugu Language: its alphabets, essential word
Course Objectivej simple sentence construction methods.
3.The courséntends to facilitate students in acquiring foundational skills of reading, wri
and speaking Telugu along with synonyms to expand vocabulary.
Upon completion of this course, the students will be able to
1.Demonstrate the basic skills bétters and sounds in Telugu.
2Devel op the basic vocabulary for ever\
Course Outcome| 3.Construct simple Telugu sentences with the simple words.
4.Utilize the words that have conjunct character, and can learn functional, every
conversationb
5.ConstructSimple sentences for delivering appropriate meaning.
PrerequisitesPlus Two Telugintermediate Level
CO, PO AND PSO MAPPING

co| PO 1 PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO1d PO1] PO12 | PSO] PSO?
col| - - - - - - - - - 3 - - - -
co2 - - - - - - - 2 2 3 - - - -
co3| - - - - - - - - - 3 - - - -
co4 | - - - - - - 2 - - 3 2 - - -
cos | - - - - - - - - - 3 - 2 - -

1: Weakly related, 2: Moderately related and 3: Strongly related

b i P 1B GZA D A% 0edZ (6L)
nrFo z&i F&OFTF co1
w” 6" AZ&E nfFo ofF=Po-l = ' AdeZ
hda ods A ZA@[@]”, F ) BTL2
O i F51 ZOF.Z2A° CZO 7 ti Z'Qa51 ZOfF
b I P 20 =" 0)=4 PZE® =&A% | (6L)
PZE® &g > AGez&nppo B- “QpF’ AdeZ coz

- & ! - &N e BTL3
hé ods A A-@|, [
G -i {51 ZOFRZA CZOT +i Z2Q451 ZQf
bi P 37 U= 0 Agi = dedz (6L)
nfFo ., = ' 0 —-Po-l f Cco3
KA O W i Z BTL3
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ha odis A A-@|, f
O -i {51 ZOF.2A° CZO 7 fi ZQa51 Z&HF

b1 P 47 | ,PKeZ , dekA? A= ©i i0=Adez (6L)
Y Ade= an de&PKeZ [A=Po-l = &4' AbdeZ
hi oS A (A - | col
AR woens=lero oo o BTL3
60 i i ZOF.ZA' CZw 7" Fi1 Z2Qa:51 ZOF
: a3 Z84z (6L)

@0 QMF R )

, . PR CG5
NFO 6@ ZiLQB.J:P’ - obzZaaZz BTL3
ha oas A A-@|,
O -i {51 ZOF.2A° CZO 7 i ZQa51 Z&HF
TEXT BOOK
1 Telugu Akademy. (2018). Sampradaya Telugu Vyakaranalu. Telugu Ak¥geyaywada, Andhra Prade
" |India.

2. | Raghavendra. A. (2019). Telugu VyakaranBrajasakti Book House. Tadepalli.
REFERENCE BOOKS
1. |Ramarao, Chekuri. (2019). A Reference Grammar of Modern Telugu. Emesco Books. Hyderabad
2. |Vemuri, V. Rao. (2020). Learalugu with Its GrammaEcoFoundation, Vijayawada.
EReferences
1 |https://sarkarihelp.com/telugugrammarpdf-download/

COURSE TITLE FRENCH CREDITS 2
COURSE CODI GLS5011 COURSE CATEGO| HS L-TqP-S 2¢0¢0-2
Version | 1.0 | Approval Details 36" ACM LEARNING LEVE BTl 3
ASSESSMENT SCHEME
CIA
Weekly Surprise Test /
assignment/ lab Quiz., as End Semester
First Periodica Se_:co_nd record and viva | approved by Examination
Periodical as approved by the (ESE)
Assessment Attendance
Assessment | the Department Department Theory
Examination Examination
Committee Committee
a59/ ¢ a59/ ¢
15 % 15 % 10 % 5% 5% 50%

Introduces students to the culture and language of the Frespdaking world. Student
develop an ability tocommunicate in realife situations by acquiring reading, writin

Course listening, and speaking skills. The elementary courses prepare students to commuy
Description | successfully in some common basic social situations using the four languageliskdlsing,
speaking reading, and writing-within appropriate cultural contexts. The student will al
acquire an understanding of cressltural awareness.
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Course
Objective

1. To discover basic elements of the language, such as the different phonemes, the al
and itspronunciation

2. To discover the foundation of the language such as conjugations, auxiliaries, numbe
3. To learn how to form simple sentences about personal topics such as one's family
4.To start interacting with others by asking and answering Empestions

5. Understand your learning style and be able to check your own progress.

Course
Outcome

Upon completion of this course, the students will be able to

1. Demonstrate advanced proficiency in spoken and written French.

2. Demonstrate theability to read critically, interpret analytically, speak persuasively,

write coherently about visual and literary texts produced in the Fresmpdaking world.

3. Demonstrate familiarity with methodological approaches in the study of literary

cultural texts, such as close reading, sdistorical contextualization, and literary and cultut
theory.

4. Demonstrate knowledge of literary and cultural traditions, such as major movem
writers, and works of the Frenetpeaking world, focusing on &dst one and ideally multiplg
traditions: European, African, Caribbean, Asian, North American, and other Franco
cultures.

5. Demonstrate the skills necessary for scholarly research and writing in the Humanitie

Prerequisitesintermediate Level

CO,PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO PS| PS
1 2 3 4 5 6 7 8 9 10 11 12 Ol | O2
co1 - - - - - - - - - 3 - -
co2 - - - - - - - 2 2 3 - -
COo3 ) ) ) ) ) ) ) ) ) 3 ) )
CoO4 ) ) ) ) ) ) 2 ) ) 3 2 )
co5 - - - - - - - - 2 3 2 3
1: Weaklyrelated, 2: Moderately related and 3: Strongly related
MODULE, 1: INTRODUCTION FRANCAISE (6D

.1 Introduction au cours de francaighr
1.2 La France et ses clichéhr

1.3 Premiére rencontre (saluer, prendre congé, parler de son humér) Co1
1.4 Qui edu? (se présenter, les chiffres2D, &tre et avoir) - 2hrs BTL-2
1.5 Activiteée fiche d’'identité

MODULE H Y

[9 ahb59 v]L aQ9bc¢h] w9 (6D

2.1 Quel temps faill? (la météo, les chiffres 249)- 1hr
2.2 Mes couleurs préférées (mssession, le genre des articleghrs

2.3 Introduction a la Révolution Francaiszhrs 5_3_23
2.4 Me repérer dans le temps 1: la date (mois, jours, annéds)

2.5 Me repérer dans | &0)t2ersnps 2: | ' heure (d
MODULE, 3: MES GOUTS (6D
3.1 La nourriture en Franeehrs

3.2 Exprimer ses godts (verbes du ler groupe, négation verizie é:_ﬁ_i

3.3 Manger et boire en Franedhr
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3.4 Ma famille extraordinaire2hrs

3.5 Activit-@hrs"qui est qui ?"”

MODULE 4: MON QUARTIER EST UN MONDE

(61

4.1 Mon quartier idéal (lieux de la ville, prépositions de Irahiteret vivre) - 2hrs
4.2 C'est agler loai? divree dtei on s,
4.3 Acti wilts?™ otur vwo\blgr | ' i tinéraire
4.4 On y va comment? (les transportsnduireet prendre la préposition en/a) 2hr
4.5 Montmartre, un quaier pas comme les autres. 2hrs

" i 2prer ati f,

CO4
BTL3

MODULE 5: JOUR APRES JOUR

(69

5.1 Une journée ordinaire (verbes pronominaux, routine, emploi du templjs
5.2 Mes petites habitudes (la fréquence définie et indéfiniE)r

5.3 Une carte postale de vacanecetrs

5.4 La provenance et la destination (prépositions in, fromggenre des pays)Lhr
5.5 Mes vacances idéales (adjectifs démonstratifaj

CG5
BTL4

TEXT BOOKS

1932 ™
1 H®

I I KA, &riviie BERTHET & @oA Hiaghétte 2006

+SNEAZ2Y h NA 3 A WMonigd DENYER &00) ER (Maigos e oy,

REFERENCE BOOKS

1. 1. AlterEgo1l

2. 2. Version Originale 1

E Books

www.lepointdufle.net
https://www.podcastfrancaisfacile.com/
https://didierfle.com/
https://lebaocbabbleu.com/
https://leszexpertsfle.com/
https://www.ressourcesfle.fr/
https://lecafedufle.fr/

NooahkrwhpE

COURSE TITLE GERMAN CREDITS

COURSE CODE GLS3012 COURSE CATEGOH HS

L-TgP-S

2¢0¢0-2

Version 1 Approval Details 360 ACM

LEARNINGEVEL

BTLg 3

ASSESSMENT SCHEME

CIA
Weekly Surprise Test /
S assignment/ lab Quiz., as End Semester
First Periodicg . record and viva as| approved by the Examination (ESE)
Periodical
Assessment approved by the Department Attendance Theory
Assessment .

Department Examination
Examination Committee

I 2YYAGQGSS 459/ ¢

15% 15 % 10% 5% 5% 50%
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Course The students shall understand the basic German Language concepts and cultural difference. Thg
Description manage tounderstand and communicate in German when they travel to Germany.
1) This course aims to equip the students with a basic daily communication in German.
Course 2) The students learn the spoken German required to communic_ate with native speakers o
Objective 3) It helps them to understand the 4 different modules (Hgr8ohreiben, Sprechen and Lesesich is
required to clear the Al first level international certificate exam.
4) The students learn the concepts which is required for pursuing their PG or Gebnirany
Upon completion of this course, the students will be able to
1. Recall and recognize the facts and use familiar, everyday expressions, create very simple se
which relate to the satisfying of concrete needs.
2. Understanding the texts and trying to communicate in a simple manner provided the person th
Course speaking to speaks slowly and clearly and is willing to help.
Qutcome 3. Understanding and recalling the basic German Vocabulary, Verb conjugations with pro

expressions and connecting the learned facts to communicate in simple German sentences

4. Applying the above learned facts and trying to create own sentenemsjl& etc. as per the bas
level achieved

5. Understand the native speaker and apply the knogte(at basic level) in writing and speaking pa

Prerequisitesintermediate Level

CO, PO AND PSO MAPPING

co | poi| Poz2| Po3| Po4| Pos| Pos| PO7| PO8| PO9 ';é) POL| POL| PSOI PSO
Co1 - - - - - - - - - 1 - - - -
CO2 - - - - - - - - - 1 - - - -
CO3 - - - - - - - - - 2 - - - -
CO4 - - - - - - - - - 1 - - - -
CO5 - - - - - - - - - 2 - - - -
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1 : SUPER! (6L

Jemanden vorstellenEine Hitliste internationaler Worteschreiben- Nach dem Namen und der Herkunft fragg
- Eine kursliste schreiben

Grammatik: regelmaflge verber méchten,sprechen,sein Personalpronomer-ich,du,er,sie.|] CG1
- Definiter Artikel im nominative der,die,das W -Rragen, Ja/Nein Fragen Prapositionen| BTE2
—aus, in

MODULE 2 : Menschen (6L)
Jemanden nach dem Befinden fragen Sich verabschieden- Interview: Informationen tber die Familig
erfragen und dariiber berichten Uber seine Freunde und die Freunde anderer schreibersprechen CQo2
Grammatik: Indefiniter Artikel-ein/eine - Negativartikel-kein/keine... Possessive{ BTL3

—mein,dein,sein.

MODULE 3 : Essen und Trinken (6L)

Lebensmittel vergliechen Lieblingfarbe und Lebensmittel zuordnebmfrage: mein LieblingsfrihstiickEine
Einkaufsliste fir ein Lieblingsessen schreiben

Grammatik:Verb Konjugatior- sein,haben Imperative! Verbposition im $dtRragen, é:-ﬁ_z
Ja/Nein Fragen

MODULE 4 : Mein Leben (6L)
Sich Uber Leben, Beruf, Herkunft, etc..austausch&meVisitenkarte schreiben

Interview: sich Uber den Tagensablauf austauch®ie zahlen bis 100 coa
Grammatik: Trennbaren verbena - “man” und “negation -| pr3

Akkusativ(definite/indefinite/negative Artikel) Prapositionen-um, als, fur,bei
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MODULE 5 : Freizeit (6L)
Ein kursposter mit Hobbys schreibeielche Hobbys habieh,welche nicht-
Notieren und sprechea Was man selbst und die Familie amiWochenende gerne macht  Uber seinen COo5
Sonntag schreiben BTL4
Grammatik:Modalverben- Prapositionen-in,am

TEXT BOOKS
1 Rolf Bruseke , Starten Wir! (AHueber Verlag,2018
REFERENCE BOOKS
1. Stefanie Dengler, “Netzwerk neu A1.1 [Kurs wund
2. Har mut Auf derstrasse, Hei ko Bock, “Themen 1 akt |
E Books
1. https://www.learn-germanonline.net/en/learninggermanresources/freegermanlessonsal.htm
COURSE TITLE Spanish CREDITS 2
COURSE CODE GLS%013 COURSE CATEGORY HS L-T-P-S 2-0-0-2
Version 1.0 Approval Details 36 ACM LEARNING LEVEL BTk 3
ASSESSMENT SCHEME
CIA
. Surprise Test / Quiz etc.,
. - Second Seminar/ urprt Quiz ESE
First Periodical . . as approved bythe
Periodical Assignments/ L Attendance
Assessment Assessment Proiect Department Examination
‘ I 2YYAGGSS
15% 15% 10% 5% 5% 50%
Course This Spanish language course has been programmed to meet the grammatical aedaton needs of
Descrintion the student.lts content is very comprehensive and o assist in the professional and personal langua
P requirement of the student
1. To facilitate the student in reaching out to international clients across the globe.
2. To make an immediate connect by speaking to the prospeciimet/ company in their native language.
Course . . . . !
Objective 3. To improve the overall personality of the student thereby making him/her more confident to

communicate with global clients.
4. To provide survival skills to students relocating In countries where Spanishénspbls includes USA,
all the Latin American countries and Spain.

1. Understand spoken Spanish and construction of basic sentences.
Course 2. Creating conversations & oral understanding.
Outcome 3. Enables the learners to decode a message and to giuiable reply in the same manner.
4. Understanding the perceptions, phrases, and other vocabulary.
5. Understanding of not only the language but also culture, music, food and other aspects of the lang

PrerequisitesPlus Twolntermediate Level

CO,PO AND PSO MAPPING

co | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | POlO| P011| P012| PSOl| PSO2
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col| - - - - - - - - -

coz | - - - - - - - 2 2

co3 | - - - - - - - - -

coa | - - - - - - 2 - -

cos | - - - - - - - - 2

W W W ww

1. Weaklyrelated, 2: Moderately related and 3: Strongly related

MODULE 1Introduction to Language & Communication (Part 1)

(61

1. El Alfabeto-The Alphabets

2. Numeros- Numbers

3. Saludos Salutations

4. Lahora-The Time
Suggested Readings: USO (Basico)
Dele Gramatica Epanola
Author by Francisca Castro

Co1

BTL:1

MODULE 2introduction to Language & Communication (Part 2)

(61

Los Meses, La Semarfde Month, The week and the days of the year
Los Est ac i-tha $easor eftha year o
En el Aeropuerto, Cpger El Tat the Airport,Booking tickets
Hola— Salutations and Greetings
Durante La ClaseDuring the class
6. Ar t ' <DifferensAtrticles
Suggested Reading: USO (Basico)
Dele Gramatica Epanola
Author by Francisca Castro

arONPE

COo2

BTIL-2

MODULE 3: Understanding of Basic verb and Introduction to Grammar

(6D

1.Verbp ser:PresentePr esent tense of Verb “t
2.Estar/HayConj ucations of the verb “to
3. Verbos En Presente: Regulardatroduction to regular verbs

4. Ser / Estar / TenerConjucation of Irregular Verbs

Suggested Reading: USO (Basico)

Dele Gramatica Ep®la

Author by Francisca Castro

o be”
beﬂ

and

t

he

CG3

BTL3

MODULE 4:Grammar and introduction to basic Concept

(61

1.Posesivos Possesive Adjectives and Nouns
2. Colores-Colours and Expressions

3. La Familia The Family and its members

4. Nombres Y AdjetivasNouns and Adjectives
Literary Reading$JSO (Basico)

Dele Gramatica Epanola

Author by Francisca Castro

CG4

BTL2

MODULE 5:

(61

1.Los nombres de la fami#aName of the Family Members

2. Relaciones relations

3. Identificacion de la tabla de familiadentification of the family table
4. Repaso del semestre entero

Full semesterevision

Literary ReadingsJSO (Basico)

Dele Gramatica Epanola

Author by Francisca Castro

CG5

BTL3

TEXT BOOK

76




1 Médulo Mind your Language Institute
EREFERENCES
1 Open.umn.edu
2 Pdfdrive.com/francisacastro
COURSE TITLH Korean CREDITS 2
COURSEODE GLS3014 COURSE CATEGORY HS L-T-P-S 2-0-0-2
Version 1.0 Approval Details 36" ACM ‘ LEARNING LEVEL BTL3
ASSESSMENT SCHEME
CIA
First Periodical Sepopd nglnar/ Surprise Test / Quiz etc., as ESE
Assessment Periodical Assignments/ approved by the Department Attendance
Assessment Project 9EI YAYLGAZY [/ 2
15% 15% 10% 5% 5% 50%
Course Korean language will give you the opportunity to take a deep dive into Korean culture. The stude
Description become more confident with their skille communicating with their employers and potential custome
This course covers most basic grammatical structure and everyday vocabularies.
1. To make the students get an upper hand in the prime industries of the world and direct txtess
c Korean speaking community.
gurs.e 2. To enable the students to create a direct connect thereby eliminating the requirement of a transl
Objective 3. To improve the overall personality of the student thereby making them more confident to commur
with globalclients.
4. To provide survival skills to students relocating to countries where Korean is spoken.
1. Develop the spoken Korean and construction of advanced sentences.
c 2. Enhance conversations & oral understanding of few communicatinoepts.
ourse ) . -
Outcome 3. Create an idea to decodeessages and enable a suitable reply in the same manner.
4. ldentify andconstructphrases, and other vocabulary.
5. Analyse their language, culture, music, food and other aspects of the Korean Language.

PrerequisitesPlus Twolntermediate Level

CO, PO AND PSO MAPPING

CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2
co1 - - - - - - - - - 3 - -
CO2 - - - - - - - 2 2 3 - -
COo3 - - - - - - - - 3 - -
CO4 - - - - - - 2 - - 3 2 -
CO5 - - - - - - - - 2 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE ¢ Introduction: Languageand Culture 6y
Whatkind of languagds Korean? COo1
Korea, philosophyof the Koreanlanguage &GangNamStyle! In this module, students will learn Korea
culture, philosophy of creating Korean scriptand the Korean alphabet or Korean writing system callg ~ BTL1
'Hangeul'. After completing the lessorgtudents will be able to understand the principles how each lett
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was invented. Also, studentsill be able to understand Koreasign languageas well.
Suggestedctivities: Memorygame

MODULE ¢ HANGEUL

(61)

Greetingsand Introducing phonicsthe character system, Noun, Pronoun Basic Verb and Greetings&
Introducing. In this module, Students will learn how to greet, ask someone's nationalities / jobs and ¢
those questions in Korean. After completing the lessetgjents will be able to introducthemselvesgreeta
personand talk abousomeone's nationalities andccupationsSuggestedactivities: Introducing, Gamavith

song, Flaskardsgame

CO2

BTL2

MODULE, 3 : Restaurant &Shopping

(61)

Readingsimple sentence- to be able to comprehend sign board and name, ordering at arestaurant,
countingunits, Interrogativesentence.

In this module, students will learn how to order food and make requests at a restaurafdraan. After
completing the lesson, students will be able to inquire about restaurant meamdsy a specificportion of food
at arestaurant, andorder adrink at acafé. After completing the lessoyou will be able toexpress prices per
item, purchase a produdtom a store,and make apecificrequest while shopping.

SuggestedActivities: Playingn the conditionof restaurant andShop,Dictation

CG3

BTL3

MODULEK, 4 :Daily Life& Time

(6L)

Talking about daily life, expressing movement, memo, simple message, object nexgessiorof
negation, &writing.
In this module, students will learn various Koreamcabulary regarding your daily liveafter
completing the lessons, students will be able to utilize informal sentence endisgand answer
about their everydayife.
Students will learn about time and date in Korean. And students will also say thefthg week as
well. After completing the lessons, students will be able to ask and regjpoe® date using<orean
numbers.

Suggestedctivities: Songsabout numbersandfamily

CG4

BTL2

MODULE 5 : MODULE: Speaking and interactiomith Natives

(61

SelfHntroduction, conversationdjndingout information aboutfriends, talk withKorean visitaKorean
market orcompany. KPOP!

Studentsare able to successfullyhandle a limited number of uncomplicatedcommunicativéasks
related to predictable topics for survival iforea.

Suggestedictivities: Talkwith NativeKorean

CG5

BTL3

TEXT BOOK

1 ‘E° _ 1 1 TheNationallnstitute of TheKorean Language

REFERENCE BOOKS

1 [ ActiveKoreanl],

2 [ PracticaKoreanl ] Darakwon KoreaKorea
3 [ KoreanLanguagédor a Good Job, Darakwon(2007),Korea
EREFERENCES
1 https://www.amazon.in/KorearfMade-Simplebeginnerslearning ebook/dp/BO0JHT4PCE
2 http://www.twoponds.co.kr/en/snu
3 https://www.koreantopik.com/2017/10/18-sejongkoreantextbook-pdfaudio69.html
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COURSEITLE MANDARIN CREDITS 2
COURSEODE | GLS8015 COURSEATEGORY |HS LT-P-C 2-0-0-2
h
Version 2.0 ApprovalDetails | 38" ACM LEARNINGEVEL BTL- 3
ASSESSMENSCHEME
. - Second Surprise Test/ Qui
F'LSI Periodical Periodical Seminar/ etc., as approved ESE
SRS Assessment Assignments/ | by the Department  Attendance
Project Examination
I 2YYAGGS
15% 15% 10% 5% 5% 50%
Course . .

Description This level of Mandarin language course has been programmed to understand more syn
and grammatical concepts. It simplifies the construction of sentences, making it eas
converse basic sentences. Tétedent will be able to translate texts and also speak relatir
to weather, climate and self nt r oducti on. An introducti
using adjectives.

Course 1. As Mandarin tops all global languages, the students get an Upgat in the prime

Objectives industries of the world and direct access to the Chinese speaking community.

2. He/she will be able to create a direct connect thereby eliminating the requirement
translator.

3. This will improve the overall personality of the studentribley making him/her more
confident to communicate with global clients.

4. The course will provide survival skills to students relocating to countries where
Mandarin is spoken.

1. Learning the rules of Hanyu pinyin, pronunciation, Mand@&irinese tones;haracter
based common vocabulary, fundamental grammar, and oralvenitthg practices.

2. Beingableto differentiate the majortonesof ChinesecharactersBeingableto
differentiate the similarpronunciationof different vocabularies.

3. Practicingbasiccommunicativeskillsin MandarinChinesethrough repetition practices

c in class,studentsare to learn commonly usedChinesesocabularysentences
ourse structureand oralcommunicativeskills.
Outcomes

4. Through in-classassignments,students are to recognizeeasy and basic Mandarin
characters; in addition, students are to learn the regulationerpressing Mandari
Chinese in PinYin system and understand the specifiption of borrowing from
Alphabeticsymbols.

5. 5. Throughin-classassignmentsstudents are to practice the drawing ofMandarin
Chinesestrokes ordeiand characters

PrerequisitesPlus Twolntermediate Level

CO, PO AND PSO MAPPING

CO | PO1|PO2 PO3 | PO4| PO5| PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
coil - | - - - - - - - - 3 - -
co2[ - | - - - - - - 2 | 2 | 3 - -
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co3[ - [ - - - - - - - - 3 - -
coal - | - - - - - 2 - - 3 | 2 -
cos| - | - - - - - - - 2 | 3 | 2 | 3

1. Weaklyrelated, 2: Moderately related and 3: Stronglyrelated

MODULE; 1 Mandarin ChineseCharacterand Tones (6D

Basicstrokesin Chinese- commonlyusedradicals- formation of vocabulary-pictograms-
ideograms- compoundideographs phono-semanticcompounds

- derivative cognates- phonetic loans - 4 tones introduction - consonants-singlevowel- CO1BT-2
doublevowels- initial, medialand vowels
Suggestedctivities:

Directlecturing,repeatedthemeslecturing

MODULE 2 ListeningSkills (6D

one

Listeningto natives p e a lprenuriciationof scripts,vocabulariesTonesd i e r e frainingst

pronunciationor tones
Suggestedctivities:
Listeningo natives p e a prenunciationandtranslateit into English.

character wi th di erde n te mfmmdtenswithmctheas&niecozBT_3

MODULE 3 Speaking Skills (6D

Imitating natives p e a lprenuriciationstonesand intonationsto speakaturally
Suggestedctivities: CO3BT3
Reversaeaching presentation,formal andinformal conversationssinginghinesesongs, cultural
activities, describing things

Flashcardso practice ,word recognitioncompetition

MODULE 4 ReadingSKkills. (6D
50vocabularies easyto difficult - importantandcommonlyused- CO4BT3
Suggestedctivities:

MODULE5 Writing Skills (6D

15 vocabularies- easyto difficult - important and commonlyused - Chines€alligraphy

Suggestedctivities: CO5BT3
Only practicedin assignmentsnot tested in any exams,compositionpracticgoptional)

TEXBOOK
1 NationalTaiwanNormalUniversityMandarinTrainingCenter(2015). Linkingpublishing
* | company A Coursen ContemporaryChinesgTextbook)l
REFERENBGBOK
1. | NationalTaiwanNormalUniversityMandarinTrainingCenter(2017).Linkingpublishingcompany.
PracticalAudio-VisualChineseVol. 1, 3rd Edition

80




MOOCREFERENCE

1 | http://chineseworksheetgenerator.org
COURSE TITLE Japanese CREDITS 2
COURSE CODE GLS%016 COURSE CATEGOR HS L-T-P-S 2-0-0-2
Version 1.0 Approval 36h ACM ‘ LEARNING LEVEL BTL 3
ASSESSMENT SCHEME
CIA
_ o Second Seminar/ Surprise Test / Quiz etc. oo
First Periodical . . as approved by the
Periodical Assignments/ . Attendance
Assessment Assessment Proiect Department Examination
‘ I 2YYAGGSS
15% 15% 10% 5% 5% 50%
Course This course has been designed to acquire grammar and be able to use Japanese to commu

Description

everyday simple and practical situations. The content of this course includes pronunciations sp
skills, listening practicand reading and writing.

Course Objective

1. To make the students to write and speak Japanese easily in any situation, daily life an|
conversations.

2. To develop language skills and interest in learning.

3. To facilitate students to creatspportunities for themselves in the society.

4. To develop the spoken language fluently.

5. To help the students to learn about the uniqueness of the Japanese Language.

Course Outcome

Upon the completion of this course, the students will be able to
1. Demonstrate the letters and basic words of Japanese Language which are in daily use
2. Develops the listening skills of Japanese language
3. Utilize the letters and common words of the language for communication
4. Develop the conversational skills
5.Danonstrate the skill of reading and writing

PrerequisitesPlus Twelntermediate Level

CO, PO AND PSO MAPPING

COO0O0| PO1 PO PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 PO1 | POL | POL| PSO| PSO
2 0 1 2 1 2
Co1 - - - - - - - - - 3 - -
Cco2 - - - - - - - 2 2 3 - -
Cco3 - - - - - - - - - 3 - -
Co4 - - - - - - 2 - - 3 2 -
CO5 - - - - - - - - 2 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE t LANGUAGE AND CULTURE (6D
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Greetings -Selfintroduction- Numbers and AlphabetsNames of countries & ContineTelling the time
Professiondntroduction about the language and countrContext based learningAt the Café, City co1l
orientation, Family, Daily routin&eather and Clothing
BTL1
- - <=ihOzels- < - - od g - g == -
(five ® 2 ©— o h v s ol «fiwvdo Tfis 8 8 <
MODULE 2 BASIC GRAMMAR (6D
Definite and indefinite articlesSimple verbs and conjugatierPronounsPossessive PronotW Questions co2
Adjectives-Separable verbs
BTL2
a < - O < - - -W - - n
MODULE 3READING & LISTENING SKILLS (6D
Reading simple passage® be able to comprehend advertisemergad short texts Listening comprehension ¢
real time situation based dialogues
CGo3
o L o3- 4 myierd zwffe-aflciam— - zmy - |BTE
AL
MODULE 4 : WRITING SKILLS (6L
Small passagesComprehensior- Composition- Letter writing coa
t o - - - = % BTE2
MODULE 5SPEAKING SKILLS (6L
Introducing seK describing daily routine- engaging in dialogues about family, city, orientation, ordering foo(
the café and weather
CO5
0 - - s s ol 4fivde "fisohvE— — 8 ~=™ | BTL3
5= — A
TEXT BOOK

1 Goyal Publishers

Minna no Nihongo: maitextbook and translation book. (second edition, Elementary levEl Rublisher:

REFERENCE BOOKS

1. Konomi,Emiko.Begginning Japanese for Professionals:Book 1, Portland State University,2015.
https://www.academia.edu/81329400/Basic_japanese A_grammar_and_workbook

EREFERENCES

https://www.academia.edu/81329400/Basic_japanese A grammar_and workbook

COURSEITLE UNIVERSAL HUMAN VALUES CREDITS 2
COURSE
COURSE CODE GGE51001 CATEGORY HS L-T-P-S 2-0-0-2
LEARNING
Version 1. Appr | Detail h ACM BTl
ersio 0 pproval Details 360 AC LEVEL 3
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ASSESSMENT SCHEME

. - o Seminar/ .
First Periodical Second Periodical . Surprise
Assignments/ . Attendance ESE
Assessment Assessment . Test / Quiz
Project
15% 15% 10% 5% 5% 50%

This course if mandatory as per the AICTE for the UG students to motivate the students for fq
Course Description | on the human values. The main aim is to focus orstigainability of happiness with harmony ar
natural acceptance in the career. Lecture cum power points is provided as guidelines from A

nature).

L solutions
Course Objective

human relationship and human society).
5. To Apply the learning to their real life.

1. To create awareness to students on themselves and their surroundings (family, sg
2. To create responsibility among students on life in handling problems with sustail

3. To prepare the students with human relationships and human nature in mind.
4. To Prepare the students on critical ability and sensitive to their comariti{Human values

Upon completion of this course, the students will be able to

challenges ahead and proposed solutions.
Course Outcome

Recogniz¢he necessity of human values and relationship.
Demonstrate the learning in their real life.

aprwDn

1. Demonstrate the necessity of relationship with family, society and nakamiliarize with the

Formulate and design human cyber security policies, plans and procedures for organiz
Apply standard security countermeasure tools to sustain human relationships and natu

Prerequisites: Nil

CO, PO AND PSO MAPPING

co (F)) PO PO PO PO PO PO PO PO | PO-| PO PO | PSO| PSO

1 2 3 4 5 6 7 8 9 10 11 12 -1 -2

Co1 1 1 1 1 1 2 2 3 2 2 1 3 - -

CG2 1 1 1 1 1 2 2 3 2 2 1 3 - -

COo3 1 1 1 1 1 2 2 3 2 2 1 3 - -

CO4 1 1 1 1 1 2 2 3 2 2 1 3 - -

CO5 1 1 1 1 1 2 2 3 2 2 1 3 - -

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 21introduction (6L)

Need, Basic Guidelines, Content and Process for Value Education

Purpose andnotivation for the course, recapitulation from Universal Human ValugslfExploratiorwhat
isit?-1ts content and process; ‘ Nat uF aslthe pxaces® fprisefn
exploration- Continuous Happiness and Prosperfyook at basic Human Aspirations Right understandin
Relationship and Physical Facilitye basic requirements for fulfilment of aspirations of every human beir
with their correct priority Understanding Happiness and Prosperity corregtlgritical appaisal of the
current scenaric Method to fulfil the above human aspirations: understanding and living in harmony
various levels.

Practical component:

Include practice sessions to discuss natural acceptance in human beingrasateeacceptancéor living with
responsibility (living in relationship, harmony armexistenc@ rather than as arbitrariness in choice based
liking-disliking

Suggested Readings:

Evolution of cyber security

CG1
BTL2

MODULE 2Understanding Harmony in the Humaeing

(6L)
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Harmony in Myself! Understanding human beingas-acoi st ence of the senti
Understanding the n e bappmnesednd fhysical fac{ity Uridgrstaading the BBdy
an instrument o fseerdndenjoyer) bnedrstagding theechathaegistics and activities
S and h-&nderstamding thenharmadny of | with the Body: Sanyam and Health; correct apprg
of Physical needs, meaning of Prosperity in defdibgrams to ensure §gam and Health.

Practical component:

Include practice sessions to discuss the role others have played in making material goods available
Il dentifying from one’s own |ife. Differentiat
ensuing health vs dealing with disease

CO2
BTL2

MODULE 3: Understanding Harmony in the Family and Society

(6L)

Harmony in HumaiHuman RelationshipUnderstanding values in humdmuman relationship; meaning o
Justice (nine universal values in relationships) and program for its fulfilment to ensure mutual happines
and Respect as the foundational values elationship- Understanding the meaning of Trust; Differen
between intention and competence Understanding the meaning of Respect, Difference between respe
differentiation; the other salient values in relationship Understanding the harmony indbiety (society
being an extension of family): Resolution, Prosperity, fearlessness (trust) emdstence as comprehensiy
Human Goals

Practical component:

Include practice sessions to reflect on relationships in family, hostel and institute asledgtémily, real
life examples, teachestudent relationship, goal of education etc. Gratitude as a universal value
relationships. Discuss with scenarios. EIlicit

CG3
BTL3

MODULE 4: Understanding Harmony in th&lature and Existence

(6L)

Whole existence as CoexistenedJnderstanding the harmony in the Naturnterconnectedness and
mutual fulfilment among the four orders of natureecyclability and selfegulation in natureUnderstanding
Existence as Gexistence of mutually intcting units in alpervasive spacéHolistic perception of harmony
at all levels of existence.

Practical component:

I nclude practice sessions to discuss human be
pollution, depletion of resorces and role of technology etc.

CO4
BTL2

MODULE 5:Implications of the above Holistic Understanding of Harmony on Professional Ethics

(6L)

Natural acceptance of human valudefinitiveness of Ethical Human Conduct Basis for Humanig
Education, Humanistic Constitution and Humanistic Universal Ofempetence in professional ethics: a
Ability to utilize the professional competence for augmenting universal human ord&bility to identify
the scope and characteristics of people friendly and-eiemdly production systems, c¢. Ability to identify
and develop appropriate technologies and management patterns for above production sys@ase.
studies of typical holistitechnologies, management models and production systebtimtegy for transition
from the present state to Universal Human Order: a. At the level of individual: as socially and ecolog
responsible engineers, technologists and managers b. At the valociety: as mutually enriching
institutions and organizations. Sum up.

Practical component:

Include practice exercises and case studies to discuss the conduct as an engineer or scientist etc.

CG5
BTIL2

TEXT BOOKS

1. P.R Gaur, R Asthana, 8dgaria, Human Values and Professional Ethiésd®ised edition) Excel Books, New

Delhi, 2019

2. A Nagaraj, Jeevan Vidya: Ek Parichaya, Jeevan Vidya Prakashan, Amarkantak, 1999.
3. A. N Tripathi, Human Values, New Age Intl. Publishers, New Delhi, 2004.

Lawrence, Q2016).Cyber security for Dummigkohn Wiley & Sons IncdEdition, pp.213432.

REFERENCE BOOKS
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AICTE STUDENT INDUCTION PROGRAM HANMBOLHD -si.aicte-

1. - .
india.org/download/Guidelines/G012%20SI1P%20Hand%20Book%20v2.pdf
E BOOKS
1. https://fdp -si.aicteindia.org/download.php#1
RSE TITLE REDIT 1
COURS (TAMIL CULTURE AND TECHNOLOGY) ¢
COURSE COD¥{ GLS51017 COURSE CATEGORY HS L-T-P-S 1-0-0-2
VERSION 1.0 APPROVAL DETAILS 35" ACM ARG BTL 4
LEVEL
ASSESSMENT SCHEME
SECOND
FRIST PERIODIC/ SEMINAR/ASSIGNMENTS SURPRISE
PERIODICAL ATTENDANCE ESE
ASSESSMENT ASSESSMENT /PROJECTS TEST/QUIZ
15% 15% 10% 5% 5% 50%
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Prerequisites: Plus Two Tarittermediate Level
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CO, PO AND PSO MAPPING

PO- | PO | PO | PSG | PSG
CO | PO-1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | 0 1" 12 1 )
co1 - - - - - - - - - 3 - -
Co2 - - - - - - - 2 2 3 - -
COo3 - - - - - - - - - 3 - -
CO4 - - - - - - 2 - - 3 2 -
COo5 - - - - - - - - 2 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
- 81 3L
- d 3
5 , :
1. Co1
2. - BTL-2
3.
4,
-2 (3D
- ( ) - 0 0 -
d 3
1.
2. CO2
3. BTL3
4,
5.
33 (8L)
T T Tt T
T T U Tt
0 m 0o
Y
1. Cco3
2. BTL3
3.
4. T
b
-4 (3L
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1.  www.tamilvu.org
2. www.projectmadurai.org
3.  www.tamilnoolagam.in
TAMIL CULTURE AND TECHNOLOGY
COURSE TITLE CREDIT 1
L-T-P-S
COURSE CODE| GLS51017 COURSEATEGORY HS 1-0-0-2
VERSION 1.0 APPROVAL DETAILS 35THACM EEARININE BTk 4
LEVEL
ASSESSMENT SCHEME
SECOND
FRIST PERIODICA SEMINAR/ASSIGNEMNPS/ SURPRISE
PERIODICAL ATTENDANCE ESE
ASSESSMENT ASSESSMENT ROJECTS TEST/QUIZ

15%

15%

10%

5%

5%

50%
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Course Description

By studying the history and cultural traditions of the Tamil, the language skills of the stu
are well developed. Also, the interest in learning increases and develops a passion
language among the students.

This syllabus coains information about Literary History, Civilization, Culture, Ancient T
Food, Dress, Clothing, Ancient War System and Tamil Tradition.

By learning about theft and chastity, students will able to develop good moral values in

Course Objective

Through this curriculum the students are empowered to create opportunities for themse
in the society. Also, by learning about religious worship, ceremonies, rituals, beliefs, m
sports, professions, commerce, etc., analytical skills are well olggelamong the students

By learning this syllabus, the interest in the field of language and the search for learning
Tamil literature increases in the students.

Course Outcome

In this syllabus, the technical information related to ancient Taanghitecture, music,
sculpture, painting, dance, drama, ancient science thinking, are incorporated to develd
psychological intelligence skills of the students. It creates and becomes a driving for
future employment.

The inclusion of ancient teadblogical tools and technological machines in presisy
computer Tamil, Internet and Tamil, information communication and media studies ir
curriculum develops technical skills among the students.

The curriculum has been set up so that the studenteeltep their language skills and tak
interest in reading and writing poems, essays, short stories, etc. in a clear manner and d
into great creators and provide many good works needed for the development of socie

This curriculum helps the students improve their quality of life with discipline and lea
about the way of life, tradition, culture, civilization and technology of the ancient Tamil.

Prerequisites: Plus Two Tarittermediate Level

CO, PO AND PSO MAPPING

(6{0) EO_ PG2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 T(? T? 520 ESG ESG
Co1 - - - - - - - } 3 - 3
C0O2 - - - - - - 2 2 3 - -
CG3 - - - - - - - - 3 - -
CO4 - - - - - 2 - - 3 2 -
CO5 - - - - - - - 2 3 2 3
1: Weakly related, 2: Moderately related angt Strongly related
UNI T¢ MLANGUAGE AND LITERATURE (3 Hours)
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Language Classical Sanga Literature Ancient Tamils, Food Costume- Clothiing— Martial Arts- Tamil
Copies Bhakti Literature Development of Modern LiteratureBharathiyar andharathidasar- Kavimank
N.Muthukumar.

Classroom Procedures:

Col
M tecture Method
BTI-2
H QuestiorAnswer Method
0 @roup discussion
n @lassroom test
Unit - H Tamil Arts (3 Hours)
Drama- (Introduction) — Terukoothu- Dholpavai— Violatam — Karakatam— Mayilatam — Puliyatam—
Silambatam- Music— Sculpture- Paintirg
Classroom Procedures:
M Bxplanation co2
H Questioning BTL3
0 Recitation of songs or poetry
n Storytelling
Insists interest in learning among students by giving such classroom processes.
Unit o Manufacturing Technology (3 Hours)
Metallurgy- Iron industry— Coins- Printing- Bead making Archaeological EvideneeWeaving-
Carpentry- Industries of five types of lands(Primarymaterial- Theme).
Classroom Procedures:
M PBresentation COo3
H Questioning BTL3
0 O@lassroom group discussion
n @onduct a quiz event
Instill interest in learning among students by giving such classroom processes.
Unit - 4 Agriculture and Irrigation Tehnology @ Hours)
Dam-lake—ponds- livestock maintenance fisheries- knowledge community drip irrigation
Classroqm Actlvmes: co4
1. Questioning
2. Displaying lightning cards BTL1
3. Classroom group discussion
4. Classroom test
Unit ¢ 5 Science Tamil and Tamil Computing (3 Hours)
Computerized Tamil DevelopmenrE Printing of Tamil TextsSoftware Development Tamil Internet
Education Institute Tamil e- Library- Internet Tamil Dictionaries/ocabulary Project
Classroom Activities: CG5
1. Presentation BTL2

2. Visuécharts
3. projector show in the class room
4. Tamil processes in computer
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TEXT BOOK

1. Ancient Tamil Civilization and Culture, J. Devaneyapa Bhavanar, A. Nakkiran (P.A.), Tamilman Publish
Chennai. 2000.

2. Palantamil Science, Balaraman, World Tamil Research Institute, Chennai. 2009.

3.Tamil HistoryPeopleCultureKKPillai (Exhibit Tamil Nadu Textbook and)

4. Computer TamiPhD I. Sundaram (Vikatan Publications)

Reference books

1. A. Dakshinamurthy ,2014, Tamil Civilizadod Culture, Jaffna Publication, West Anna Nagar, Chethai

2. Mailai Seeni Venkatasamy, 2014, Fine Arts, Boombukar Publishing House, -08ennai

3, K. Mangaiyarkaras,Scientific, 2017,Thoughs in Ancient Tamil Literaturel.avanya Publishing Hous
Thiruvallikeni, Chenn4l5.

4.Durai. Manikandan. Sundaram Internet and Tamil, 2014, Computer TamilL Nannilam Publishing House,

E 1. www.tamilvu.org
BOOKS 2.  www.projectmadurai.org

3.  www.tamilnoolagam.in

Semester-lI
COURSE TITLE ANALYTICAL MATHEMATICS CREDITS 4
COURSE CODEF EMA51002 COURSE CATEGOH BS L-T-P-S 3-0-2-2
. Approval LEARNING
Version 1. " ACM BTl
ersio 0 Details 36RAC LEVEL 3
ASSESSMENT SCHEME
CIA ESE
. - Second . Observation / Lab End End
First Periodical L Practical records as approved
Periodical Semester Semester
Assessment Assessment| by the Department | Attendance . L
Assessment L Examinatio | Examinatio
(Theory) (Theory) S Examination n (Theory) | n (Practical)
Y/ I 2YYAGGSS Y
15% 15% 10% 5% 5% 25% 25%
Course To make the student understand the basic analytical mathematical skills that is impe]
Description for effective understanding of engineering subject udiW§TLAB.

1. To implement problem solving skills using vectors

2. To provide an exposure on the concepts of complex variables, conformal mappin
bilinear transformation.

3. To comprehend integrals using Cauchy

Toillustrate the applications of Laplace Transforms

5. To make the students understand the concept of Fourier series

Course Objective

»

Upon completion of this course, the students will be able to
1. Verify the standard theorems in Vector Calculus and apply themvéduate surface
area and volume.
2. Construct an analytic function when real and imaginary parts are given.
Evaluate finite integrals using Cauc
4. Solve the system of ordinary differential equations using Laplace Transform

Course Outcome

w
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5. Expand the Fourier sesdor the given function.

PrerequisitesKnowledge in singleariable calculus

CO, PO AND PSO MAPPING

co PO | PO| PO| PO| PO| PO| PO| PO| PO| PO | PO | PO | PS| PSO
1 2 3 4 5 6 7 8 9 10 11 12 | O1 -2
Co1 3 3 2 - 1 - - - - - - 1 2 1
COo2 3 2 1 - 2 - - - - - - 1 1 1
COo3 3 2 1 2 1 - - - - - - 1 2 2
Co4 3 3 2 1 1 - - - - - - 2 1 1
CO5 3 3 2 - 1 - - - - - - 2 2 1
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1IVECTOR CALCULUS (9L+6P)
Gradient, Divergence and CurlUnit normal vector, Directional derivativeangle

between surfaceslrrotational and Solenoidal vector fieldS.r e e n’ s - Gahbss

di vergence theorem and St e Werificationt and col
evaluation of the above theoremsSimple applications to regions such as squg BTL3
rectangle, triangle, cuboids and rectanguterallelopipeds.

SuggestedReading: Basics of Vectors

Lab: Gradient, Divergence, Curl, Irrotational and Solenoidal vector fields

MODULE 2COMPLEX VARIABLES (9L+6P)
Functions of a complexariable— Analytic function- Cauchy Riemann equations

Properties of analytic function (Statement Onlygonstruction of Analytic function

by Milne— Thomson method- Conformal Mapping- Mapping by functions CcOo2

O & av i  pfd Bilinear transformation. BTL3
Suggested Reading: Complex Numbers

Lab:Verification of Analytic Function

MODULE 3COMPLEX INTEGRATION (9L6P)
St at ement and Appl i c atheborenm ando iftegrél dountuld

(without proof}Evaluation of integrals using the above theordialylor and Lauren

series expansionSingularitiesClassification. Residuésa uc hy ' s res

(without proof}Contour integration over unit circle and semiicular contours CG3
(excluding poles on boundaries) BTL3
Suggested Reading: Types of integration

[FOY 9@l ftdzqr A2y 2F AYyGSINI A& dzaAy3

theorem.

MODULE 4L APLACE TRANSFORMS (9L+6P)
Laplace transform Conditions of existence Transform of elementary functions

properties— Transforms of derivatives|nitial and final value theorems Transform

of periodic functions. Inverse Laplace transforms using partial fraction coa
convolution theorem. Solution of linear ODE of second order with cong BTL3
coefficients.

Suggested Reading: Basics of Transform

Lab:Solutionsof differential equations using Laplace transform
MODULE 5FOURIER SERIES (9L+6P)
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Diri chl et -Genefdoudiar $erieaOdd and even functionsHalf range
sineand cosine seriesHarmonic Analysis.

Suggested Reading: Basics of series

Lab: Findind-ourier Series

CG5
BTL3

TEXT BOOKS

A. Chandrasekaran, G. Kavitha (2022jalytical MathematicsDhanam PublicationsS‘Edition,

= Chennai.

5 T. Veerarajan (2016fngineering Mathematiel, McGraw Hill Education (India), Private Limit
' 4™ Edition, New Delhi.

3 Raj Kumar Bansal, Ashok Kumar Goel, Manoj Kumar Sharma (2&I8)AB and its Applicatior
’ in EngineeringPearson Publication"®Edition, New Delhi.

4 D. G. Duffy (2021)Advanced Engineering Mathematics With MATLAB (Advances in A

Mathematics) Chapman and Hall Publishef, Bdition, CRC Press, USA.

REFERENCE BOOKS

P. Sivarama Krishna Das, C. Vijayakumari (28hgjneering Mathemati¢sl® Edition, Pearsor]

1 Publishing, Chennai.
5 A. P. Santhakumaran, P. Titus P (20ERgineering Mathematics Il, NiMeric Publications,"2
' Edition, Nagercoil, India.
3 Kreyszig Erwin (2018)dvanced Engineering Mathematidshn Wiley and Sons, "L &dition, New
' Delhi.
4 S.S. Sastry (2015 ngineering Mathematigsvol. | & 1l, PHI Learning Pvt. Lt#, Edition, New
' Delhi.
E BOOKS
1. http://ggn.dronacharya.info/APSDept/Downloads/QuestionBank/Mathemalti€gctionD.pdf
2. https://people.math.sc.edu/girardi/m7034/book/AshComplexVariablesWithHyperlinks.pdf
3. https://ocw.mit.edu/courses/1803scdifferentialequationsfall-2011/pages/unitiii-fourier-
seriesandlaplacetransform/
4, https://www.pdfdrive.com/calculusi-sequencesand-seriese11676778.html
MOOC
1. https://www.edx.org/course/introductionrengineeringmathematicsutarlingtonxengr30x
COURSE TITLE AdvancedCommunication Skill CREDITS 1
COURSE CODE GLS51019 COURSE CATEGOR HS L-T¢P¢S 3-0-0-1
Venrs'o 01 Approval Details | 42" ACM, 26 Oct. 2024 LELAET/'\SE'G BTL-4
ASSESSMENT SCHEME
CIA ESE
First Second Assignmens as S_urprise Test/
Periodical | Periodical approved by the Quiz., as approved
Assessmenl  Assessment Depar.tme'nt by the Drj.\par'tment Attendance Theory
Exammatlor] L Exammat!or) ]
[ 2YYAUUSS [ 2YYAUUSS
15% 15 % 10 % 5% 5% 50 %
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Course
Description

This course idesigned to help students develop and refine their communication skil
an advanced level. Through interactive workshops, case studies, and practical exe
students will learn strategies to communicate effectively in a variety of professional
social settings. Topics covered include persuasive public speaking, leading prog
meetings and presentations, negotiating and influencing skills, intercull
communication, and mastering nonverbal communication. Students will have
opportunity toreceive personalized feedback and coaching to polish their communic
style and increase their confidence. By the end of the course, participants will be equ
with a toolkit of advanced communication techniques to excel in their careers
interpersonal interactions.

Course Objective

1. To acquire seffonfidence by which the learner can improve upon their informat
listening skills by an enhanced acquisition of the English language.

2. To provide an environment to Speak in English at the foam@iinformal levels and us
it for daily conversation, presentation, group discussion and debate.

3. To equip the students to Read, comprehend and answer questions based on i
scientific and technological texts.

4. To enhance the writing skills ofhd students via training in instruction
recommendations, checklists, procedsscription, letterwriting and report writing.

5. To equip the learners in analyzing and applying creative thinking skills and particif
brainstorming, minemapping, audigisual activities and excel in employability skills.

Course Outcome

Upon completion of this course, the students will be able to

1.Demonstrate the ability to construct the grammatically correct sentences with accl
and syntax structures.

2.Integratingvarious components of English Language and determining it through re
and listening.

3.Analyze and transcode data, construct different types of written essays, read coi
passages and summarize ideas, create personal profiles in the form of a resume.

4.0rganize and articulate ideas, concepts, and perceptions in a comprehensive mar
written business correspondence, and speaking in formal and informal situations.

5.Infer details about presentation skills and implementing it in various professi
situations.

PrerequisitesiPlus Two Englisimtermediate Level

CO, PO AND PSO MAPPING

CO | POl1l| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 P(())l Pfl P201 Plso PZSO
co1l| - - - - - - - - - 3 - - 1 1
co2| - - - - - - - 2 2 3 - - 0 0
CO3| - - - - - - - - - 3 - - 1 1
CO4| - - - - - - 2 - - 3 2 - 0 1
CO5| - - - - - - - - 2 3 2 3 1 0
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULEZ1: Talk about different cultures (9L)
Grammar : Modals of Obligation— Comparatives and Superatives Asking for and Givin
RecommendationsWriting : Two Reviews Positive and Negative Language AdvBesding:Article:

Culture ShockT her e’ s an app -Blog Humge |IAdvemiureshReviewsaof Café
Pronunciation : Word Stress : compound nouns 2. Sound and Spelling: /S/ and /AS&ounding co1
Interested BTL-2

LAB: (ListeningYhree monologues : Culture shockRadio show : Vending Machines in JapanA
Special Gift- Three Mondogues : Special OccasiongSpeaking) Describing Different Cultures
Describing a Special Mea\sking for and giving recommendations : Expressing Surpidaces to gad

out.
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MODULE 2 : House and Home

(L)

Grammar:Modals of deductionr Quantifiers- Making offers and requests and askinggermissions
Vocabulary :Buildings - Verbs and PrepositiondPronunciation :Modal Verbs: final /t/ and /d/
sounds— Sentence stress verbs and prepositionsSounding polite Writing : A note with useful
information offering choicesReading : Articles : Web Page : A More personal place to stay/eb
page : five Reasons why small towns are better than citi&sp five things to do in and around Mian
Florida; a note.
LAB (Listening) Four monologues : describing buildirg€onversation : Comparing life in a town a
acity -Vi si ti ng a —ConJersatiah:’ asolidanimkldrigépeaking) A note with useful
information offering choices.

CO2
BTL3

MODULE 3 : Informain

(9L)

Grammar :Reported Speeck Verb Patterns - Generating and being Vagu¥ocabulary Sharing
information - Reporting VerbsPronunciation :Sound and spelling /g/ and /kF sound and spelling
:/h/ and /w/ Writing :An email about a news story summarizing information

Reading Articles : Thinking of making a podcast? Just givértitaa The Rest aur ant
- A news Story

LAB :(Listening) Podcast: Podon—pod - Interview : fake reviews A job Interview - Monologue:
A news story(Speaking) Giving Opinions about podcastdescribing experienseusing reporing
verbs. —Generalising being vagueAir Travel.

CG3
BTL3

MODULE 4 : Entertainment

(L)

Grammar ‘The passive - Defining and nordefining relative clausesrecommending and respondin
to recommendationsvVocabulary ~ed/ -ing adjectives—- Music; Word Building(noundpronunciation
:Sound and spelling: finaledin adjectives-relative clauses ; pausing word stresshowing contrast
Writing : An article about a form of entertainment Contrasting ideas, the structure of an ar
Reading Articles on Business abroad

LAB : (Listening) :Conversation : Film trailers Three monolgues: Musical experiences Planning
an evening out Two nonologues : live musiSpeaking) Recommending a film or TV programme
A musical experience Recommending and responding; Asking someone to waitve vs recorded
music

CG4
BTL3

MODULE 5 : Opportunities

(L)

Grammar Second Conditionat third conditional— Talking about possible problemsd reassuring
someone Vocabulary Sport ; Adjectives and prepositiorsExpressions with do, make and ta
Pronunciation :Sentence stress: would Sentence stress : would and . havesounding sure ang
unsureWriting :An email with advice advising a ¢sa of action

Reading Article : Searching for serendipity A web page about volunterring: Emails Giving advic
LAB : (Listening) Conversation: trying new activities Making a marriage proposaMonologue:
Volunteering.(Speaking) Taking New opportunities - A past event that made life better Talking
about possible problems and reassuring someone; changing the subjetinteering.

CG5
BTL4

TEXT BOOKS

! University Press & Assessment. New Delhi.

Doff, A., Thaine, C., Puchta, H., Stranks, J., &Jewes, P. (2023tmpower Second EditioGambridge

REFERENCE BOOKS

1| Murphy, Raymond(2019). Intermediate English Grammar. Cambridge University Press. India. (Pages

School. London: Sage Publicatiofrages 208)

2| Barnes, D., (2020). Exploratory talk for learningviercer, N. and Hodgkinson, S. (eds) Exploring Ta

3| Dhanavel. S P (2018). English and Soft Skills. Orient BlackSwan. India. (Pages 136)

256)

4| Goldsmith, Marshall &M.S. Rao.(2020) Soft Skills: Enhancing Employability. Dreamtech Press. Ind

E Books
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=

https://www.pdfdrive.com/basieenglishgrammarwith-exercisese12486779.html

N

http://dsp

ace.vnbrims.org:13000/jspui/bitstream/123456789/4733/1/Leadership%20The%20Power%

%20Emotional%20Intellegence.pdf

MOOC Courses

(A=Y

https://www.edx.org/professionalcertificate/ritx-communicationskills

2| https://www.coursera.org/specializations/peopland-soft-skillsfor-professionalsuccess

COURSEITLE MECHANICS OF RIGID BODIES CREDITS 4
COURSE
COURSE CODE EAT51001 CATEGORY PC L-T-P-S 2-1-2-2
APPROVAL LEARNING
VERSION 1.0 DETAILS 360 ACM LEVEL BTL4
ASSESSMENT SCHEME
CIA ESE
Surprise Test / Quiz
First Second Seminar/ etc., as approved by
Periodical Periodical Assignments/ the Department Attendance Theory Practical
Assessment Assessment Project Examination
I 2YYAGGSS
15% 15% 10% 5% 5% 25% 25%

This course will provide knowledge on statics of particle and rigid bodj@anar and special coordinate

Course This course will also impart knowledge on analysis of forces on trusses and frames. In addition
Description | knowledge on center of gravity and moment of inertia calculation for surfaces and solids are also in
Finally the dynamic analysis of particle in both kinematics and kinetics are also included in this cour:
1. To apply concept on force analysis and equilibrium of a particle in plane and space
Course 2. To educate the condition of equilibrium of a ridgiddy in plane and space
Objectives 3. To impart knowledge on center of gravity and moment of inertia for planar areas and volumes
4. Toinstruct on force analysis in different structures such as trusses and frames
5. To educate kinematics and kinetics of particles
Upon completion of this course, the students will be able to
Apply the condition of equilibrium of a particle in plane and space
Course Analyze the condition of equilibrium of a rigid body in plane and space
Outcomes

Conduct force analyze on trusses and structures
Analyze position, velocity, acceleration, and forces that cause the motion of particles

1
2
3. Determine the center of gravity and momentiagrtia for planar areas and volumes
4
5

Nil

Prerequisites:

CO, PO AND PSO MAPPING

COs| POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 PO1 PO PO PSO| PSO
0 11 12 1 2

fO 3 3 1 2 2 1 1 - - - 1 3 3 1

ZCO 3 2 2 3 2 1 - - - - - 3 2 2

,;:O 2 3 3 2 1 2 1 - - - - 2 2 2
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co 2 2 3 2 1 1 - - - - 1 3

co 3 3 3 3 2 1 1 - - - 1 2

1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ Statics of Particles

(6L+3T6P

Fundamental Concepts and Principlé&y/stems of Units.
Forces in a PlaneForce on a Particle Force as VectorResultant of Two ForcesResultant of Severa
Concurrent ForcesResolution of a Force into ComponentRectangular Components of a Forcenit
Vectors- Equilibrium of a Particle FreeBody Diagram.

Forcesm Space Rectangular Components of a Force in Spdéarce Defined by Its Magnitude and T
Points on Its Line of ActiorResultant of Several Concurrent Forces in Sp&aiilibrium of a Particle i
Space.

Suggested Readiny/ector and Scalar Operatis

Co1
BTL3

Module 2¢ Statics of Rigid Bodies

(6L+3T+6P)

Rigid Bodies: Equivalent Systems of Fore&xternal and Internal Forcedrinciple of Transmissibility
Equivalent ForcesMoment of a Force about a PoinW ar i g n o n’' -donteft efa Foecenabout g
Given Axis Moment of a Couple Reduction of a System of Forces to One Force and One Couple.
Equilibrium of Rigid BodiesEquilibrium of a Rigid Body in Two DimensionReactions at Supports an
Connections for a TwbBimensional Structe - Statically Indeterminate Reactions

Suggested Readinggquilibrium of a Rigid Body in Three DimensierReactions at Supports an
Connections for a ThreBimensional Structure.

Co2
BTL4

Module 3¢ Distributed Forces: Center of Gravity and Momentlogrtia

(6L+3T+6P)

Centroids and Centers of Gravitffirst Moments of Areas and LineBetermination of Centroids for Area|
and Lines by IntegrationComposite Plates.

Moments of Inertia- Determination of the Second Moment or Moment of Inertia of aeaby Integration
- Moments of Inertia of Composite AreaRolar Moment of Inertia Radius of GyrationProduct of Inertia
- ParallelAxis Theorem Principal Axes and Principal Moments of Inertia

Suggested Readin@heorems of PappuGuldinus- Center of Gravity of a Volume and Composite Bod
- Moment of Inertia of a MassMoments of Inertia of Composite Bodies.

CG3
BTL3

Module 4¢ Analysis of Structures

(6L+3T+6P)

Trusses Definition of a Truss Simple TrussesAnalysis of Trusses by the Method of Joi#salysis of
Trusses by the Method of Sections.

Frames- Structures Containing Mulrorce Members Analysis of a Frame.

Suggested Readin@pace Trusses and Machines

CG4
BTL3

Module 5¢ Dynamics of Particles

(6L+3T+6P)

Kinetics of ParticlesRectilinear Motion of Particles Position, Velocity, and AcceleratieDetermination

of the Motion of a Particle Uniform Rectilinear Motionr Uniformly Accelerated Rectilinear Motion
Motion of Several Particles.

Kinetics of Particlesb S 6 (i 2 y Q&  {- Gid&r }Wemeiitumgéof a Recle - Rate of Change of Lined
Momentum - Dynamic EquilibriurdPrinciple of Work and EnergyWork of a Force Power and Efficiency
- Potential Energy Conservation of EnergyPrinciple of Impulse and Momentum Impulsive Motion—

Impact- Direct Cental Impact- Oblique Central Impact.

Suggested Readin@.urvilinear Motion of ParticlefRectangular Components of Velocity and Accelera
- Tangential and Normal ComponentRadial and Transverse Components.

CG5
BTL4

TEXT BOOKS
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Beer, F. P andohnston Jr. E.R. (2019), Vector Mechanics for Engineers: Statics and Dynamics, TataHlc
Publishing company, ¥2Edition.

2.
pages.

Meriam J.L. and Kraige L.G. (2018), Engineering Mech&iatics and Dynamics, John Wiley & Sons, 9th Edition

REFERENCE BOOKS

1. | Hibbeller, R.C and Ashok Gupta (2017), Engineering Mechanics: Statics and Dynamics, Pearson Education, 1

2. | Timoshenko S. & Young D. H. (2017), Engineering MechaniraMtdill Education, 5th Edition.

E BOOKS

https://drive.google.com/open?id=0B9bpsTYXP4ceTnBneXhzRV96dWs

https://drive.google.com/open?id=0B9bpsTYXP4ceSUZLaEYYNDRGMWs

https://drive.google.com/open?id=0B9bpsTYXP4ceRiBJQjd1UTVmMNHM

MOOC

https://ocw.mit.edu/courses/physics/®1scclassicaimechanicgall-2016/

http://www.nptel.ac.in/courses/112103109/

http://www.nptelvideos.in/2012/11/engineeringmechanics.html

COURSE TITLE OUTREACH (NCCEVEL (ARMY WING) CREDITS 1
COURSE
COURSE CODE GGE51403 CATEGORY HS L-T-P-S 0-0-2-4
. . LEARNING
h L
Version 1.0 Approval Details | 36" ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation /
Second lab recordsas
First Periodical Periodical Practical approved by the
Assessment Department Attendance PRACTICAL
Assessment Assessments L
(Theory) (Theory) Examination
y Committee
a59/ ¢
15% 15% 10% 5% 5% 50%
Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct emphasis or
Description Social Services, Discipline akdlventure Training
The training curriculum of the NCC is primarily focused on character building, inculcating lead
S qualities and skill enhancement through structured academic syllabi, practical training and oppo
Course Objective : . g .
forexposure/interaction beyond a cadets i mm
brighter and progressive future.
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https://drive.google.com/open?id=0B9bpsTYXP4ceTnBneXhzRV96dWs
https://drive.google.com/open?id=0B9bpsTYXP4ceSUZLaEYyNDRGMWs
https://drive.google.com/open?id=0B9bpsTYXP4ceRjBJQjd1UTVmNHM
https://ocw.mit.edu/courses/physics/8-01sc-classical-mechanics-fall-2016/
http://www.nptel.ac.in/courses/112103109/
http://www.nptelvideos.in/2012/11/engineering-mechanics.html

selfless service amongst the youth of the country.

Course Outcome walks of life and always available for the service of the nation.

1. To develop character, comradeship, discipline, secular outlook, spirit of adventure and the id
2. To create a human resource of organized, trained and motivated youth to provide leadershif

3. To provide a suitable environment to motivate the youth to take up a career in the Armed Fo

CO, PO AND PSO MAPPING

PO PO | PO | PSG | PSO

CO POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5
CO1 1 2 1 1 - 2 1 3 2 3 3 2 - -
COo2 1 2 1 1 - 2 1 3 2 3 3 2 - -
COo3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: NCC GENERAL 6P)
NCC GENERANCC 1 Aims, Objectives & Organization of NCC 1 NCC 2 Incentives co1
2 NCC 3 Duties of NCC Cadet 1 NCC 4 NCC BTL3
Camps: Types & Conduct 2
MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)
NATIONAL INTEGRATION AND AWARENESSE # National Integration: Co?2
Importance & Necessity 1 NIFActors Affecting National Integration 1 NI 3 Unity BTL3
in Diversity & Role of NCC in Nation Building 1 NI 4 Threats to National Security 1
MODULE 3: PERSONALITY DEVELOPMENT. (6P)
PERSONALITY DEVELOPMBMNT ¥ SelAwareness, Empathy, Critical & co3
Creative Thinking, Decision Making aftoblem Solving 2 PD 2 Communication BTL3
Skills 3 PD 3 Group Discussion: Stress & Emotions 2
MODULE 4: LEADERSHIP (6P)
LEADERSHIR.EL Leadership Capsule: Traits, Indicators, Motivattoral Values, Honour CO4
‘ Code 3 L 2 Case Studies: Shivaji, Jhasi Ki Rani 2 BTL3
MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)
SOCIAL SERVICE AND COMMUNITY DEVELOPS&ENB®sics, Rural cos5
Development Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of BTL3

Children and Women Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New Initiatives
2 SS 7 Cyber and Mobile Security Awassnl

TEXT BOOKS
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[~

NCC COMMON SUBJECT BOOK

2. RED BOOK (ARMY SPECIAL SUBJECTS)
COURSE TITL OUTREACH (NCCIEEVEL [AIR WING) CREDITS 1
COURSE
COURSE COC GGES51403 CATEGORY HS L-T-P-S 0-0-2-4
. . LEARNING
h 5
Version 1.0 Approval Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
Peigztical SisealiLlIEel ] Practical a rfg\?ergsbasthe
Assessment PP Y Attendance PRACTICAL
Assessment (Theory) Assessments Department
(Theory) "y Examination
Committeed 5 9 /
15% 15% 10% 5% 5% 50%
Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct emphasis on
Description | Services, Discipline and Adventure Training
The trainingcurriculum of the NCC is primarily focused on character building, inculcating leadg
Course qualities and skill enhancement through structured academic syllabi, practical training and opportur]
Objective exposure/interaction b ey o ntdndahereby ehabling them fanalwighig
and progressive future.
1. To develop character, comradeship, discipline, secular outlook, spirit of adventure and the idg
selfless service amongst the youth of the country.
Course 2. To create a human resource of organized, trained and motivated youth to provide leadership
Outcome walks of life and always available for the service of the nation.
3. To provide a suitable environment to motivate the youth to take up a career in the Arnreds-o

CO, PO AND PSO MAPPING

CO F_)J(_) PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 F;-%} P1C1} P1C2} P?G PiC—)
Col 1 2 1 1 - 2 1 3 2 3 3 2 - -
C0o2 1 2 1 1 - 2 1 3 2 3 3 2 - -
CG3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1: Weakly related, 2: Moderatelyelated and 3: Strongly related

MODULE 1: NCC GENERAL

(6P)




NCC GENERANCC 1 Aims, Objectives & Organization of NCC 1 NCC 2 Incentives 2 NCC

. Col
3 Duties of NCC Cadet 1 NCC 4 NCC BTL3
Camps: Types & Conduct 2
MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)
NATIONAL INTEGRATION AND AWARENHESS Mational Integration: Importance & Co2
Necessity 1 NI 2 Factors Affecting National Integration 1 NI 3 Unity in DiveRdle&f BTL3
NCC in Nation Building 1 NI 4 Threats to National Security 1
MODULE 3: PERSONALITY DEVELOPMENT. (6P)
PERSONALITY DEVELOPMBENT I SelAwareness, Empathy, Critical & Creative CG3
Thinking, Decision Making anBroblem Solving 2 PD 2 Communication Skills 3 PD 3 BTL3
Group Discussion: Stress & Emotions 2
MODULE 4: LEADERSHIP (6P)
LEADERSHIR5 1 Leadership Capsule: Traits, Coda3iL& CO4
CaseStudies: Shivaji, Jhasi Ki Rani 2 BTL3
MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)
SOCIAL SERVICE AND COMMUNITY DEVELOPMENB&sics, RuBgvelopment co5
Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of Children and Women BTL3
Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New Initiatives 2 SS 7 Cyber and Mobile
Security Awareness 1
TEXT BOOKS
NCC COMMON SUBJECT BOOK
RECBOOK (ARMY SPECIAL SUBJECTS)
COURSE TITL OUTREACH (NGCEVEL (NAVY WING) CREDITS 1
COURSE
COURSE CO[ GGE51403 CATEGORY HS L-T-P-S 0-0-2-4
. Approval 7 LEARNING L
Version 1.0 Details 36h ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
Pelr:ilc:ztical Sl el Practical a rfg\?égsbasthe
Assessment PP y Attendance PRACTICAL
Assessment (Theory) Assessments Department
(Theory) y Examination

/| 2YYAGGS
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15%

15% 10% 5% 5% 50%

Course The NC@rovides exposure to the cadets in a wide range of activities., with a distinct emphasis on
Description | Social Services, Discipline and Adventure Training
The training curriculum of the NCC is primarily focused on character building, incullestdegship
Course qualities and skill enhancement through structured academic syllabi, practical training and oppo
Objective for exposure/interaction beyond a cadets’ i
brighter and progressive future.
1. To develop character, comradeship, discipline, secular outlook, spirit of adventure and the id
selfless service amongst the youth of the country.
Course 2. To create a human resource of organized, trained and motivated youth to provide leadersfii
Outcome walks of life and always available for the service of the nation.

3. To provide a suitable environment to motivate the youth to take up a career in the Armed Fo

CO, PO AND PSO MAPPING

PO PG | PO | PO | PSG | PSG

CO 1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5
Ccol 1 2 1 1 - 2 1 3 2 3 3 2 - -
CQo2 1 2 1 1 - 2 1 3 2 3 3 2 - -
CGo3 1 2 1 1 - 2 1 3 2 3 3 2 - -

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: NCC GENERAL (6P)
NCC GENERANCC 1 Aims, Objectives & Organization of NCC 1 NCC 2 Incentives
2 NCC 3 Duties of NCC Cadet 1 NCC 4 NCC Ccol
BTL3

Camps: Types & Conduct 2
MODULE 2: NATIONAL INTEGRATION AND AWARNESS (6P)
NATIONAL INTEGRATION AND AWARENESS ¥ National Integration: co2
Importance & Necessity 1 NIFactors Affecting National Integration 1 NI 3 Unity BTL3
in Diversity & Role of NCC in Nation Building 1 NI 4 Threats to National Security 1
MODULE 3: PERSONALITY DEVELOPMENT. (6P)
PERSONALITY DEVELOPMBMNT I SelAwareness, Empathy, Critical & co3
Creative Thinking, Decision Making aftoblem Solving 2 PD 2 Communication BTL3
Skills 3 PD 3 Group Discussion: Stress & Emotions 2
MODULE 4: LEADERSHIP (6P)
LEADERSHIR.AL Leadership Capsule: Traits, Indicators, Motivadworal Values, Honour CO4
‘ Code 3 L 2 Case Studies: Shivaji, Jhasi Ki Rani 2 BTL3
MODULE 550CIAL SERVICE AND COMMUNITY DEVELOPMENT (6P)
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SOCIAL SERVICE AND COMMUNITY DEVELOPMENB#®Ssics, Rural cos5
Development Programmes, NGOs, Contribution of Youth 3 SS 4 Protection of BTL3
Children and Women Safety 1 SS 5 Road / Rail Travel Safety 1 SS 6 New Initiatives
2 SS 7 Cyber and Mobile Security Awassnl
TEXT BOOKS
NCC COMMON SUBJECT BOOK
RED BOOK (ARMY SPECIAL SUBJECTS)
COURSE TITLE OUTREACHNSS , Qa a S y-BEVELAIG NI O CREDITS 1
COURSE CODE GGE51404 COURSE CATEGOH HS L-T-P-S 0-0-2-4
. . LEARNING
h -
Version 1.0 Approval Details 36" ACM LEVEL
ASSESSMENT SCHEME
CIA ESE
. Report
Volunteering Events attended Awareness Programs attended Attendance o
Submission
5 25 15 5% 50
This course is designed to introduce students tophiaciples and practices of community service, sog
development, and active citizenship. The course aims to instill a sense of social responsibility and
promote civic engagement among the participants. Through a combination of theoretical knowledg
Course practical experiences, students will develop essential skills and qualities required to make a positiy
Description impact on the community and society.
Pre requisite: There are no specific prerequisites for enrolling in the NSS Semester 1 course. How
genuine iierest in community service, social development, and willingness to actively engage with
diverse communities are essential.
1. To familiarize students with the objectives, history, and importance of the National Service Sc
(NSS) irommunity development, emphasizing the significance of social responsibility and civi
engagement.
2. To develop essential leadership skills, teamwork, and effective project management techniqu
preparing students to organize and execute community serviogpts successfully.
Course 3. To cultivate empathy, compassion, and cultural sensitivity, enabling students to engage respe
Objective and effectively with diverse communities during their community service activities.
4. To promote environmental awareness and sustaipglriactices, encouraging students to integrat
ecofriendly approaches into their community service initiatives.
5.  To enhance students' communication, problawmiving, and decisiemaking skills, equipping them
to engage with community members, stakeholdexsd address challenges effectively.
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Course
Outcome

students will gain a comprehensive understanding of the objectives, history, and significance
National Service Scheme (NSS) in promoting community development and social responsibili

Participants will demonstrate the ability to identify and assess prevalent social issues and cha
in the community, laying the groundwork for effective community service initiatives.

Through practical experiences and workshops, students will devedsential leadership skills
teamwork, and project management techniques necessary for organizing and executing suc
community service projects.

By engaging with diverse communities, students will cultivate empathy, compassion, and ¢
sensitiity, fostering meaningful and respectful interactions during their service activities.

Upon completion of Semester 1, students will have improved their communication, predménmg,
and decisiormaking skills, empowering them to actively amffectively engage in communit
development and service projects.

CO, PO AND PSO MAPPING

PO PO | PO | PO | PSG | PSG
CO 1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5
Co1l 1 2 1 1 - 2 1 3 2 3 3 2 - -
CO2 1 2 1 1 - 2 1 3 2 3 3 2 - -
COo3 1 2 1 1 - 2 1 3 2 3 3 2 - -
CO4 1 2 1 1 - 2 1 3 2 3 3 2 - -
CO5 1 2 1 1 - 2 1 3 2 3 3 2 - -
1: Weakly related, 2: Moderately related and 3: Strongly related
TOPICS TO BE COVERED

1. Introduction to National Service Scheme (NSS) and its Objectives

2. Understanding Social Issues and Needs Assessment in the Community

3. Project Planning and Management for Community Service

4. Leadership Development and Teamwork

5. Cultural Sensitivity and Interacting with Diverse Communities

6. Communication and ProbleiBolving SK#8 for Community Engagement

7. Environmental Conservation and Sustainable Practices

8. Health, Hygiene, and Community Weding

9. The Role of Arts and Culture in Community Development

10. Reflecting on Community Service Experiences and Personal Growth

Suggest Activies

1. Community Cleanliness Driv€rganize a cleanliness drive in the local community, involvir
students and residents in cleaning public spaces and creating awareness about cleanling
waste management.

2. Health Awareness Camgonduct a health awarenesamp where participants can provide
basic health checlaps, distribute healthrelated information, and promote the importance o
hygiene and sanitation.

3. Environmental Conservation Projednitiate an environmental conservation project, such g
tree plarting, creating green spaces, or implementing recycling programs, to raise aware
about environmental issues.

(30P)
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10.

11.

12.

13.

14.

15.

Teaching Assistance in Local Scho@lsllaborate with local schools to provide teaching
assistance, conduct educational workshops, and helgesits with their studies.
Empowerment WorkshopsOrganize workshops for women, youth, or other marginalized
groups to empower them with skills and knowledge relevant to their needs, such as voca
training or financial literacy.

Cultural Exchange Progm: Arrange a cultural exchange event where NSS participants an
local community members can share their traditions, dances, music, and food, fostering
mutual understanding and appreciation.

Blood Donation CampRartner with local healthcare institutions brganize a blood donation
camp to address blood shortages and raise awareness about the importance of donating
blood.

Community Survey and Needs Assessmeédbnduct a comprehensive community survey tg
understand the needs and priorities of the local desits, guiding the selection of future
service projects.

Awareness Campaign€&reate awareness campaigns on critical social issues like gender
equality, education, or substance abuse through street plays, posters, and interactive
sessions.

Disaster Prepardness WorkshopConduct workshops on disaster preparedness, including
first aid training and emergency response, to equip the community with necessary skills.
Senior Citizens' EngagemerRlan activities and events to engage and support senior citiz¢
such as organizing social gatherings or providing assistance with daily chores.

Digital Literacy InitiativesSet up digital literacy workshops to help community members,
especially elderand underserved individuals, to learn basic computer and internet skills.
Community Sports Evenrganize a community sports event to promote fitness, teamwo
and community bonding.

Skill Development SessionArrange skill development workshops in eblbration with local
experts to teach practical skills like tailoring, painting, or handicrafts.

Awareness on Government Schemé&ducate the community about various government
schemes and programs that they may be eligible for, to ensure they can avat¢tves of
the benefits.

REFERENCE BOOKS

1 National Service Scheme Manual, Government of India.
2 Orientation Courses for N.S.S. Programme officers, TISS.
3 Case material as Training Aid for field workers, Gurmeet Hans.
4 National Service Scheme Manual, Government of India.
5 Training Programme on National Programme scheme, TISS.
6 Social Problems in India, Ram Ahuja
7 Social service opportunities in Hospitals, Kapirihan,TISS.
Semesterlll
COURSE
TITLE PARTIAL DIFFERENTIAL EQUATIONS AND TRANS CREDITS 4
COURSE COURSE
EMA51003 BS L-T-P-S 3-1-0-2
CODE CATEGORY
. Approval LEARNING
Version 1.0 36" ACM BTL3
Details LEVEL

ASSESSMENT SCHEME
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CIA

ESE

Surprise Test /

. . uiz etc., as
First Second Seminar/ a Qroved by the End Semester
Periodical Periodical Assignments/ PP y Attendance o
. Department Examination
Assessment  Assessment Project .
Examination
I 2YYAGGS
15% 15% 10% 5% 5% 50%
Course | To make the student understand the basic conceyftpartial differential equations and

Description | transforms and its applications

1. To present the main results in the context of partial differential equations and to s

numerical methods for the approximation of their solution

Course 2. Tointroduce thevave equation including time and position dependence
Objective 3. To comprehend the mechanisms of heat transfer under steady and transient condil

4. To enable the students to study the concept of Fourransform

5. To convert a discretéme system into the diffrence equation using the Z Transform,

Upon completion of this course, the students will be able to

Formulate and solve standard types of partial differential equations.

Course Solve the Wave and Heat equations.
Outcome Obtain the solution of twalimensional heat equations.

a r . nhoRE

Apply Fourier transform to find the definite integrals.

Compute the solution of the difference equation usingransform.

Prerequisites: Basics in Differential Equations.

CO, PO AND PSO MAPPING

co PO | PO | PO | PO |PO | PO | PO |PO|PO|PO| PO |PO|PSO| PSSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Co1 3 3 2 2 2 3 1 - 1 1 - - 1 2
COo2 3 3 2 2 2 1 - - 1 1 - - 2 1
COo3 3 3 2 2 2 1 - - 1 1 - - 1 1
Co4 3 3 2 2 2 1 - - 1 1 - - 2 2
CGO5 3 3 2 2 2 1 - - 1 1 - - 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: PARTIAL DIFFERENTIAL EQUATIONS (9L+3)
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Formation of partial differential equations by elimination of arbitrary constants, arbiti
functions- Solution of standard types of first order partial differential equatiens col
Lagrange's linear equatiorLinear partial differential equations of secondder with BTL3
constant coefficients.
Suggested Readingpartial Differentiation
MODULE 2: ONE DIMENSIONAL WAVE AND HEAT FLOW EQUATION (9L+3]
Classification of second order linear partial differential equatioBslutions of one
dimensional wave equation (without prooffOne dimensional heat flow equation COo2
(without proof) and application in string and rod problems. BTL3
Suggested Readindpartial Dfferential Equations, Half range sine series.
MODULE 3: TWO DIMENSIONAL HEAT FLOW EQUATION (9L+3Y
Steady state solution of two dimensional heat equations and applications in finite pl co3
and infinite plates problems. BTL3
Suggested Readindpartial Differential Equations, Half range sine series.
MODULE 4: FOURIER TRANSFORM (9L+3)
Fourier Integral Theorem (without prooffourier transform pair Sine and Cosine
transforms- Properties- Transforms of Simple function€onvolution theorem CO4
Parseval's identity. BTL3
Suggested Readin@asic integration .
MODULE 5:-ZRANSFORM AND DIFFERENCE EQUATIONS (9L+3)
Z-Transform- Elementary Propertiesinverse ZTransform- Convolution theorem

. . . . . . . CG5
Formation of Difference equationsSolution of difference equations usingifZansform

. . BTL3

Suggested Readin@asic calculus.

TEXT BOOKS

P. Sivarama Krishna Dasd C. Vijayakumar. L (2017) Transforms and partial differential

L. equations, 1 Pearson Publication.
Grewal. B.S (2012) Higher Engineering Mathematics, 42nd Edition, Khanna Publishers, De
2. 2012
Chandrasekaran A (2015) A Text Book of Transform®arichl Differential Equations, Dhanam
3. Publication.
REFERENCE BOOKS
1 BalLN.P and Manish Goyal (2007) A Textbook of Engineering Mathematics, 7th Edition, La
' Publications Pvt Ltd.
5 Datta.K.B (2013) Mathematical Methods of Science and Engine€amgage Learning India Pv
' Ltd, Delhi.
3 Veerarajan. T (2012) Transforms and Partial Differential Equation”, Tata McGraw Hill Educ
' Pvt. Ltd., Second reprint , New Delhi.
E BOOKS
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1. https://link.springer.com/book/10.1007/97&-461448099

https://s2pnd-matematika.fkip.unpatti.ac.id/wgcontent/uploads/2019/03/WalterA-Strauss

Partiakdifferential-equations_-an-introduction-Wiley-2009.pdf
MOOC
1. nptel.ac.in/courses/122107037/
COURSE TITLE PUBLIC SPEAKING AND GROUP DISCUSSIOIl  CREDITS 1
COURSE CODE | GLS51400 COURSEATEGORY HS L-T¢P¢S 0-0-3-1
Version| 01 ApprovalDetails 42 ACM, 28 Oct. 2024 LEARNING | gy 4
LEVEL
ASSESSMENT SCHEME
CIA ESE
Practical Assessmeni|  Observation / lab
First Second asapproved by the | records as approved by
- . Department the Department :
Periodical Periodical . . ; Attendance| Practical
Examination Examination Committee
Assessment| Assessment s A A ) ,
/| 2YYAUUSS a59/ ¢
15% 15% 10% 5% 5% 50%
This course is an introduction to speecbmmunication leading to group discussion th
emphasizes the practical skdf public speaking, including techniques to lessen speg
anxiety and the use of visual aids to enhance spegkesentations.Civility and ethical
c speechmaking are the foundabns of this course. Its goal is to prepare studentssiaccess
ourse in typical public speaking situations and to provide them with the basic principles
Description yp P P g P P Pleq

organization andesearch needed for effective speeches. Students will learn effective
presentationtechniques, encompassing bodgnguage attire, and verbal communication.
Throughpracticalexercisesand mock sessionsstudents will gairhandson experienceand
receiveconstructivefeedback.

CourseObjective

Bythe end of this course,studentswill be ableto:

1. Developthe ability to criticallyevaluatespeechedy assessingoth verbalandnonverbal
elementsto effectivelyanalysetheir overalleffectiveness.

2.Enhance audience analysis skills to understand the preferences, needshanadteristics
of the target audience artksignspeechesanddiscussionsghat alignwith their expectations
andinterests.

3. Acquirethe capabilityto organisecontent in a mannerthat achievesspecificobjectives,
suchas providinginformation, persuasiveargumentsor fulfilling the uniquerequirementsof
specialoccasions.

4. Develop skills through research and preparation of discussiontopics, understanding
group dynamics,buildingconsensusind negotiationthrough effectiveverbaland non verbal
responses.

5. Develop proficient research skills by critically analysingand interpreting diverse and
relevantsourcesofinformation on awide rangeof topicsto bolsterthe credibilityand depth
of the speechesandgroupdiscussions.

Course

Uponcompletionof this course the studentswill be ableto
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Outcome 1. Evaluatespeechedasedon a variety of verbaland non-verbalcriteria.
2. Analysethe audienceanddesignspeechedo reflectthe analysis.

scenariosreducinganxietyandstress.

discussionopic.
5.Analyseneaningfulresearchon a variety of topics.

3.Show increased confidence in their ability to handle interview and group discussion

4 Assessinsightful questionsthat reflect their understandingand interest in the role or

PrerequisitesPlusTwoEnglishintermediateLevel

CO,POANDPSOMAPPING

PSO
Co PO1 |PO2 | PO3|PO4 |PO5 |PO6 (PO7 |PO8 |PO9 P(())l PO11 | PO12| PSA 5
0
CO1 - - - - - - - - - 3 - 2 |1
CO2 - - - - - - - - - 3 - 2 1 1
0 1
CO3 - - - - - - - - 2 3 - 2
1 0
CO4 - - - - - - - - 2 3 - 2
1 1
CO5 - - - - - - - - 2 3 - 2
1:Weaklyrelated, 2: Moderately related and 3: Stronglyrelated
MODULH. :Effectivenes®f the Communication (9P)
Introduction to the Art of Speaking— Having simple great communication and removing theg COL1
complexities—Rate of Speecho be heardUsageof volumeto add credibility & confidenceTonalityy BTIL2
to addemotionto yourvoice
SpeakingSkills(Activities): SelfIntroduction-Speakfor 60 secondst. Realife situations
MODULR : Designingand Enhancing?ublicSpeakingSkills (9P)
Public Speaking and Audience Analexjuire knowledge- Skill in real life presentationTechnique| CQ2
for ConductingAudience AnalysisAdapting Speech ContenVisual aids- Organising Speeches| BTI-3
Information, Persuasion, and Spediatcasions Art of speech— Organisational Structures 1
Informative SpeechesAdapting Speech Organization to Spe€atasions- Introduction and basi
skills of an Emcee -Dealirg with -Nervousnesfudience- ContentFear FeedbackPersonalit
HumourUse of Voice & HandsTo have seltonfidence— Anecdotes— Personal Experiences
knowledgeon currentevents
SpeakingSkills(Activities): TeamPresentationRolePlays- Monologues RecitationsGroupDebates-
Impromptu Speaking
MODULBY { LJS I TbdB<NI & (9P)
Brilliant ways to start any presentatioDesigningMaking it Real Importance éflanningimportance| CQG3
of StructuringRefining& Sketchinghe DraftHowto put togethera great Presentation Preparatien BTI-3

Purpose of the SpeechSelecting the subjectMaking an outline— Research Analysis Methods 1
Informative Speeche&sathering materials Critical Thinkingand Researchtthics- TimeManagement
—Rehearsing

SpeakingSkills(Activities) Onthe spottopic speechfor 5 minutesMockInterviews— Panelsessions
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MODULE : Principles and its applications for GD (9P)
Group Discussion Fundamentals: Purpose and Format of Group Discu3&onsiquedo Generaty CQG4
Ideas Rof@sin a Group DiscussiorEvaluatingGroup Performance- EffectiveParticipationin Grouf BTL-3
Discussiondnitiatingthe

DiscussiqgBuildingon Others' IdeasDisagreeingRespectfullySummarisingPoints. - Understandin

Group DynamicsTypes of Group Membetiseadership in GrouiscussiondlanagingDominan
Participants Encouragin@uietParticipants

SpeakingSkills(Activities). FosteringActiveEngagementhroughFishbowDiscussion

MODULE : Navigating throughGroupDiscussion (9P)
MockGroupDiscussionsSimulatedGroup-Discussior¥eerFeedbaclSessiondnstructorFeedback | CG5
Reflectionand Improvement.TimeManagemenin InterviewsandDiscussionsStructuring BTL4

Responsedlanaging Discussion
TimePrioritisingkeyPointsAvoidingRambling
SpeakingSkills(Activities). ConductingnockPland GDsessionsnd providingconstructivefeedback

TEXBOOKS

1 CarnegiepPaleand Esenwein,).Berg.(2018)TheArt Of PublicSpeakingRupaPublicationsindia,

REFERENBGDBOKS

1. PealeNormanVincent.(2017hePowerof PositiveThinking FingerprintPublishing.

CarnegiePale(2015).TheArt of PublicSpeakingMittal BooksPublishingHouse.

TheTedTalks: Thefficial TedGuideToPublicSpeakingaperback2018

2
3
4, ShankarG.(2019).GDGuide:ToExcein GroupDiscussionindependentlyPublished.
5

S.Hundiwala(2019).A CompleteKitfor GroupDiscussionArihantPublicationdndiaLimited.

EBooks

1. https:// www.managementhelp.org/publispeaking

2. https://gtu.ge/Agro-Lib/successfupublic-speaking.pdf

3. (MockGroupDiscussion(GO)| IIM InterviewQuestionsand Answers.
YouTubeMock GroupDiscussion(GO)| IIM InterviewQuestionsand
Answers

4, (GroupDiscussioti WiAdtificialIntelligencetakeawayj o b s ? 7
YouTube)sroup Discussion "WAlrtificial Intelligence take away

jobs?"
MOOCCourses
1 https://www.coursera.org/learn/publispeaking
2 https://onlinecourses.nptel.ac.in/noc22_hs134/preview
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http://www.managementhelp.org/public-speaking
https://youtu.be/gXId9M2w5LU?si=NA4s5T_4jQJRuxcI
https://youtu.be/gXId9M2w5LU?si=NA4s5T_4jQJRuxcI
https://youtu.be/zPGQaDr8z8s?si=nqh54D2d5xc67HDS
https://youtu.be/zPGQaDr8z8s?si=nqh54D2d5xc67HDS
http://www.coursera.org/learn/public-speaking

CﬁLTJLRESE THERMODYNAMICS AND HEAT TRANSFER CREDITS 4
COURSE COURSE
CODE EAT51002 CATEGORY PC L-T-P-S 2-1-2-2
APPROVAL H LEARNING
VERSION 1.0 DETAILS 36'MACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /
lab records as
Peﬁlc;j?cal Second Periodical Practical apprt?l\;ed Y
A Al Th Practical
Assessment | Assessment (Theory) ssessments Department ttendance eory ractica
(Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
ThiscourseThermodynamicsleals with the hegtwork and energy of aystem. It also deals wit
the conceptsand application ofthermodynamics relatedb various lawsvhich includes first ang
Course . S . . . .
o second law of thermodynamics. iSltourse also deals tlapplicationdn Engineering point of view
Description . S ) . ;
More over the course provides detail discussion on Rankine cycle, Air compresso
Refrigeration and the concepts of heat transfe
1. To applythe concepts of first and second law of thermodynamics.
2. To analyz¢he second law of thermodynamics with respect engineering components
Course . . .
o 3. To identifyand descrile the vapour power cycles
Obijectives . . ) . .
4. To analyzehe performance of reciprocating air compressors and refrigeration.
5. To applythe concepts of Heat Transfer
Upon completion of this course, the students will be able to
Apply the concept of first and second law of thermodynamics.
Course Analyze the second law of thermodynamics
Outcomes Identify and describe the vapour power cycles

1
2.
3.
4
5

Analyze the performance of reciprocatiag compressors and refrigeration.
Apply the concepts of Heat Transfer

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9| PO10 i? 2(2) PSO1| PSO2
Co1l 3 3 3 3 3 1 1 - 1 - 1 1 2 2
COo2 3 3 3 3 3 1 1 - 1 - 1 1 2 2
CG3 3 3 3 3 3 1 1 - 1 - 1 1 2 2
CO4 3 3 3 3 3 1 1 - 1 - 1 1 2 2
CG5 3 3 3 3 3 1 1 - 1 - 1 1 2 2

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
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Module 1¢ Basic Concepts andlRST LAW OF THERMODYNAMICS

(6L43T+46P)

Thermodynamic System, thermodynamic equilibrium, state, property, process, cycle, 2
law of thermodynamics, energy, work, heat, first law of thermodynamics, application of
law of thermodynamics to closed and open systems, steady flow processeErigg

application of steady flow energy equation. COo1
Practical Component: BTL3
Solution of SFEE for various applications in MATLAB.
Equipment /Software: MATLAB
Module 2¢ SECOND LAW OF THERMODYNAMICS (BLA3TH6P)
Limitations of first law, statementsf second law of thermodynamics, Clausius inequality, h
engine, heat pump, refrigerator, Carnot cycle, Carnot theorem, entropy, temperamgopy
diagram, entropy changes for a closed systé&tird Law of Thermodynamics. CcOo2
Practical Component: BTL3
Perfomance test on an Internal Combustion Engine
Equipment/Software : | C Engine Test Rig
Module 3¢ VAPOUR POWER CYCLE (BLA3TH6P)
Formation of steam and its thermodynamic properties, Dryness fraction, Quality of diga CG3
steam tables and Molliezhart—Rankine cycle, Reheat CydRegenerative cycleWork done. BTL:3
Module 4¢ RECIPROCATING AIR COMPRESSORS, REFRIGERATION CYCLES (BLA3TH6P)
Single acting and double acting air compressors, work required effect of clearance v
volumetric efficiency, isothermal efficiency, multistage compression, condition for minir
work.
Fundamentals of refrigeration, C.O.P, simple vapour compressfdgestion system, simplg
vapour absorption refrigeration system, (Descriptive only), Refrigerants
Practical Component co4
) ] _ o BTL-3
Study of Refrigeration and air conditioning systems
Equipment /Software
1. Refrigeration set up
2. Air conditioning set up
Module 5 ¢ Heat Transfer (6L+3T+6P)
Modes of heat transfer, Fourier's law of conduction, one dimensional steady state cond\
through plane and composite walls, cylinders. Free and forced convection, dimensi
numbers, thermal boundary layer, heatansfer ceefficient, simple problems overall heg
transfer coefficient, heat exchangers, LMTD, concept of radiaBtefan Boltzmann law, Blag
body and Grey body radiation.
Practical Component CO5
BTL3

1. To find the thermal conductivity for the given material
2. Tofind the heat transfer in Parallel flow and Counter flow exchangers.

Equipment /Software
1. Thermal Conductivity apparatus

2. Pipe Flow heat exchanger apparatus

TEXT BOOKS
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1.

Moran, Michael J., Howard N. Shapiro, Daisie D. Boettner, and Marg&atl®;.Fundamentals of
engineering thermodynamics. John Wiley & Sons, 2018.

2. | Nag, P. K. "Engineering thermodynamidéeiv Delhi{2017).

REFERENCE BOOKS

1 Cengel, Yunus A., Mi c h a e TherrAodyndnic$: ansengineennd appteabhm\
" | 5. New York: McGrauhill, 2011.

2. Rao, Y. V. @n introduction to thermodynamics. Universities Press, 2004.

E BOOKS

1. | https://www.mheducation.co.in/engineeringhermodynamics9789352606429ndia

2. | https://lwww.laxmipublications.com/servlet/Ipgetbiblio?bno=000172&pageName=Author

MOOC

1. https://nptel.ac.in/courses/127106135

2. | https://www.edx.org/course/thermodynamics

3. | https://www.coursera.org/learn/thermodynamicgtro

COURSE TITL| AUTOMOTIVE ENGINE TECHNOLOGY CREDITS 3
COURSE
COURSE COLC EAT51003 CATEGORY PC L-T-P-S 2-0-2-2
APPROVAL LEARNING
VERSION 1.0 SETAILG 36™ACM R BTL4
ASSESSMENT SCHEME
CIA ESE
Observation /lab
. L L Practical IEEBIEE G
First Periodical| Second Periodical approved by the
Assessment Assessment Assessme Department Attendance | Theory | Practical
(Theory) (Theory) nts Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%

The course provides an overall insight about construction, working of Sl and Cl Engine

apr~wnN

Course provide indepth analyses of combustion of Sl and Cl Engines. Testing Methods of Fug
Description | Engines along with its significances will be educated to the learRraslly, course also provid
detailed insights about advance technologies in the domain of IC Engines and Fuels.
1. Students should explain the constructions and working principles of autom
engines
Course Students should analyze the sifitance of SI Engine Combustion
Obijectives Students should analyze the significance of Cl Engine Combustion

Students should evaluate the fuel and engine testing procedures
Students should elucidate the advance engine and combustion technologies
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Upon completion of this course, the students will be able to

Analyze the significance of SI Engine Combustion

Analyze the significance of Cl Engine Combustion

Evaluate the fuel and engine testing procedures

Elucidate the advance engine and combustion technologies

Course
Outcomes

IS

1. Explain the constructions and working principles of automotive engines

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs POl | PO2| PO3| PO4| PO5| PO6| PO7 | PO8| PO9| PO10 Iz(lj ig PSO1| PSO2

COo1 3 2 2 2 2 2 2 1 2 1 1 3 3 3

CG2 3 2 2 2 2 2 2 1 2 1 1 3 3 3

CGo3 3 2 2 2 2 2 2 1 2 1 1 3 3 3

Co4 3 2 2 2 3 3 3 1 2 1 1 3 3 3

CG5 3 2 2 2 3 3 3 1 2 1 1 3 3 3

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ Introduction to IC Engines (6L+6P)

History-Construction and Working of IC Engif@smbustiorCycleEngine EfficiencyTorque

and Power OutputValve and Port Timinghir Fuel Ratio CO1

Lab Component: BTL-4

Introduction to Engine Component¥/alve and Port Timing Diagram, TDC Marking

Module 2¢ Spark Ignition Engine (6L+6P)

Introduction- Air Fuel Induction Systerignition System Stages of Combustion in SI Eng

- Knocking CombustionDesign of Combustion Chambe€ooling and Lubrication Systen

OBD Tools co2
BTL4

Lab Component:

Performance Test onirgle Cylinder S| Engin#ore Test on Single Cylinder S| Engine

Module 3¢ Compression Ignition Engine (6L+6P)

Introduction- Air & Fuel Induction Systeninjection SysteraCommon rail injection system

Stages ofCombustion in Cl Enginé&Knocking CombustionDesign of Combustion Chambe

Cooling and Lubrication Syster®BD Tools LSTOL?;

Lab Component:

Performance Test on Single Cylinder Cl Engieformance Test on Multi Cylinder CI Eng

Module 4¢ Fuels and Engine Testing (6L+6P)

Fuel Properties Characterization- Engine Testing ProcedurePerformance Parameters

Emission Parameters Combustion Parameters cod

Lab Component: BTL4

Viscosity MeasurementHeating Value Measurementuel Characterization Studymission

Measurements Combustion Testing

Module 5¢ Advanced Engine Technology (6L+6P)

GDI Engines HCCI EnginesLow Temperature Combustion ConcepiSontrol Strategies CG5

Multi Fuel EnginesLow Carbon Fuels and Regulatidingine and Fuel Modification BTL4
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Lab Component:
Heat Balance Sheet Calculatiofesting of Dual Fuel Engines

TEXT BOOKS
1. Ganesan V, “Internal Co nHillu29G3i on Engines”, T
2. Heywood J.B, I nt er nal Combustion Engine Fundament
REFERENCE BOOKS
1 Internal Combustion Engine HandbooR! English Edition, Richard Van Basshuysen, Fred Schaefe|
' International ISBN of 978-7680-8024-7
2. Bosch Automotivédandbook, 18 Edition Robert Bosch ISBN of 9F8680-9567-8
3. Mat hur M. L and Shar ma. R. P, “A Course 1in
4, Pundir B. P., “1C Engines Combustion and Em
EBOOKS
1. | https://myxfpzg.files.wordpress.com/2015/08/robefioschautomotive-electronicshandbookpdf.pdf
2. http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014_2/HHO0074.pdf
MOOC
1. https://nptel.ac.in/courses/112104033
2. https://nptel.ac.in/courses/112103262
COURSE | MATERIALS AND MANUFACTURING PROCESS OF AUTQ CREDITS 3
TITLE COMPONENTS
COURSE COURSE
CODE EAT51004 CATEGORY PC L-T-P-S 2-0-2-2
APPROVAL LEARNING
VERSION 1.0 DETAILS 36t ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Second : records as
Periodical Periodical ] approved bythe .
Assessme Attendance Theory Practical
Assessmen|  Assessment nts Depaftmgnt
t (Theory) (Theory) Examination
[ 2YYAUUS
15% 15% 10% 5% 5% 25% 25%
Course
Descriptio | This course gives knowledge on materials , manufacturing process of automotive compone
n
1. To familiarize on the constitutions of alloys, phase diagrams and various heat trea
process
Course 2. To ga_linI knowledge on the selection criteria of materials and properties of nonme
- materials
Objectives 3. To develop knowledge on the mechanical properties and testfmgaterials
4. To attain knowledge onasting & machining process of various automotive components
5. To develop knowledge gpowder metallurgy technology
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https://myxfpzg.files.wordpress.com/2015/08/robert-bosch-automotive-electronics-handbook-pdf.pdf
http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014_2/HH0074.pdf
https://nptel.ac.in/courses/112104033
https://nptel.ac.in/courses/112103262

Upon completion of this course, the students will be able to

Familiarize on theonstitutions of alloys, phase diagrams and various heat treatment prg
Gain knowledge on the selection criteria of materials and properties of nonmetallic mat
Develop knowledge on the mechanical properties and testing of materials

To obtainknowledge on casting & machining process of various automotive component
Attain knowledge on to familiarize on powder metallurgy technology

Course
Outcomes

arwDd R

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 PO1| PO | PO | PSO| PSO
0 11 12 1 2
COo1 2 1 1 - 1 - - - - - - 1 2 1
CQo2 1 2 1 - - - - - 2 - 2 1 1
CO3 2 1 2 - - 1 - - - - - 1 2 2
CG4 2 1 - - - - - - - - - 1 1 1
CQ5 1 1 3 - - - - - - - - 2 1 1
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
MODULE &, CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS (6L+6R
Constitution of alloys- Solid solutions, substitutional and interstitial phase diagrams
Isomorphous, eutectic, peritectic and eutectoid reactions, kinon carbide equilibrium diagramn
Classifichon of steel and cast iron, properties and applicatidheat Treatment Annealing, co1l
Normalizing, hardening and temperingCase hardening, carburising, nitriding, cyanidi BTL3
carbonitriding- Flame and Induction hardening
Experiment Machining Operations ihathe (Preparation of Steel Samples for Tensile Testing)
MODULE 2 SELECTION OF MATERIALS (6L+6P
Criteria of selecting materials for automotive components viz cylinder block, Cylindendistadh, co2

piston ring connecting rodcrank shaft, crank case, cam, cam shaft, engine val@\Metallic
Materials Properties and automotivapplications of PE, PP, PS, PVC, PMMA, PET, PC, PA, BTL3
Experiment Different Heat Treatment Processes of Steel

MODULE § MECHANICARROPERTIES AND TESTING (6L+6P

Mechanism of plastic deformation, slip and twinninypes of fracture Testing of materials unde|
tension, compression and shear loaddardness tests (Brinell, Vickers and Rockwell) Impact CO3

Izod and charpy, fatigue and creep test. BTL3
Experiment Microstructure Evaluation of Heat Treated and Untreated Steels
MODULE 4 CASTING AND MACHINING (6L+6R

Sand casting of cylinder block and line@entrifugal castingf flywheel, piston rings, permaner
mould casting of piston, pressure die casting of carburetor and other small auto parts. Mac CO4

of connecting rods crank shafts cam shafts pistons- piston pins-piston rings- valves BTL3
Experiment Evaluation ofTensile Strength of Heat Treated and UntreaBtdels

MODULE 5POWDER METALLURGY (6L+6P
Process flow chartProduction of metal powders and their raw materiadanufacture of friction CGO5
lining materials for clutches and brakesestingand inspection of PM parts. BTL3
Experiment Fabrication of Fiber Reinforced Polymeric Composites

TEXT BOOKS
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Kenneth G.Budinski and Michael K.Budinski "Engineering Materials" Prefatiicaf India Private Limited

L 4th Indian Reprint 2015.
2. Heldt.P.M., High Speed Combustion Engines, Oxford publishing co., New York, 2010.
REFERENCE BOOKS
1. William D Callister "Material Science and Engineering", John Wiley and Sons 2012
2. Raghavan.V.Materials Science and Engineering, Prentice Hall oPindiad., 2014
3. Haslehurst.S.E., Manufacturing Technology, ELBS, London, 2010.
Rusinoff., Forging and forming of metals, D.B, Taraporevla Son & co Pvt Itd,
4, .
Mumbai, 2005
E BOOKS

1. http://www.cognella.com/pdf/Mechanicall estingof-EngineeringMaterials sneak preview.pdf

2. http://weldguru.com/OLDSITE/mechanigalopertiesof-metals.html#table

http://ceb.ac.in/knowledgecenter/E&

3. BOOKS/The%20Automotive%20Development%20Proces¥a@naniel%20Sorensen.pdf
4 https://www.niir.org/books/book_pdf/101230/niircompletebook-on-production
" | automobilecomponentsallied-products.pdf
MOOC

http://www.icterm.net/assets/Instron%20Materials%20Test%20Guide.pdf

https://www.nde-
ed.org/EducationResources/CommunityCollege/Materials/Netcal/Mechanical.htm

1

2

3. | https://Iwww.mooc-list.com/course/advancegnanufacturingprocessanalysiscoursera
4 https://www.mooc-list.com/course/advancegnanufacturingenterprisecoursera

COURSE TITL ENVIRONMENTAL SCIENCE AND CREDITS 2
SUSTAINABLE DEVELOPMENT
COURSE
CODE GGE51003 COURSE CATEGORY ES L-T-P-S 2-0-0-2
Version 1.0 Approval Details 36t ACM LEARNING BTL3
: PP LEVEL

ASSESSMENT SCHEME

Surprise Test /
. . uizetc., as
First Second Seminar/ a Qrove d by the
Periodical Periodical Assignments/ PP y Attendance ESE
. Department
Assessment | Assessment Project L
Examination
I 2YYAGGS
15% 15% 10% 5% 5% 50%
Course . . . .
. To expose the students to the basics of environmental science and sustainable developn
Description
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http://www.cognella.com/pdf/Mechanical-Testing-of-Engineering-Materials_sneak_preview.pdf
http://weldguru.com/OLDSITE/mechanical-properties-of-metals.html#table
http://www.icterm.net/assets/Instron%20Materials%20Test%20Guide.pdf
https://www.nde-ed.org/EducationResources/CommunityCollege/Materials/Mechanical/Mechanical.htm
https://www.nde-ed.org/EducationResources/CommunityCollege/Materials/Mechanical/Mechanical.htm

understand the need for preserving the resources.
Course

Objective To provide basic knowledge and concepts of sustainability.

To educat the students about the concepts of sustainable habitat.

To give a broad knowledge on environmental management system.

aroDd

1. To make the studentaware of the natural resources and to educate them to

To provide knowledge on the various aspects of environmental pollution and issues.

Upon completion of this course, the students will be able to

day life on earth.

Course 2. Apply the sustainable solutions for environmental pollution and issues.

Outcome 3. Implement the concepts of sustainability in the product development.

transport system, industries, etc.
5. Manage the environment for sustainable product development.

1. Recognize the effects of over exploitation of natursdources and their impact on day-

4. Use appropriate methods for designing green house anthtaming sustainable cities,

Prerequisites: Basic knowledge of science and environment.

CO, PO AND PSO MAPPING

PO- PO- | PO | PO | PSG | PSG

CoO PG2 | PO3 | PO4 | PO5 | PG6 | PO7 | PO8 | PO9

1 10 11 12 1 2
col 2 2 2 - - 1 3 - - - - 2 1 1
COo2 2 2 2 - - 1 3 - - - - 2 2 2
CGo3 2 2 2 - - 1 3 - - - - 2 1 1
Co4| 2 2 2 - - 1 3 - - - - 2 1 1
CO5 2 2 2 - - 1 3 - - - - 2 2 2

1: Weakly related, 2: Moderately related and $trongly related
MODULE 1: NATURAL RESOURCES (6L)
Introduction - Forest resources: Use and owetploitation— Water resources: Usand over
utilization — Mineral resources: Use and exploitatieriFood resources: World food problems
effects of modern agriculture- Energy resources: conventional and nonconventional, so
. . . Ccol

energy, fuel cells, wind energy, hydro plants,-hiels, Energgerived from oceans, geothermal
energy— Land resources: Use and oweiploitation— Role of an individual in conservation o BTL3
natural resources- Equitable use of resources for sustainable lifestyles.
Field study- Documentation of nearby environmentaksets-river / forest / grassland / hill /
mountain.
MODULE 2: ENVIRONMENTAL POLLUTION AND ISSUES (6L)
Air pollution, effects of air pollutions; Water pollutiohsources, sustainable waste water COo2

treatment; Solid waste— sources, impacts, zero waste concept, 3R concept, Glob
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environmental issues Resource degradation, climate change, global warming, @zayer
depletion — Regional and local environmental issue€arbon credits and carbon trading,
carbon foot print.

Field Study Observe a pond nearby and analyze the different measures that can be adop
for its conservation.

BTL3

MODULE 3: SUSTAINABILITY (6L)
Introduction, need of sustainability- Social,environmental and economic sustainability
concepts — sustainable development, Nexus between technology and sustainab
development, challenges for sustainable development multilateral environmental co3
agreements and protocols- clean development mechanismCPM) — Environmental
legislations in India water act, air act. BTL-3
Field Study- Assessment of sustainability in your neighborhood in education / housing / wat
resources / energy resources / food supplies/ land use / environmental protection, etc.
MODULE 4: CONCEPTS OF SUSTAINABLE HABITAT (6L)
Green buildings: material for sustainable design, green building certification, methods
increasing energy efficiency of buildingsustainable urbanizationsustainable transport
Industrialization and poverty reduction Industrial processes: matet selection, pollution CO4
prevention, industrial ecology, industrial symbiosis. BTL3
Assignment Explore the different methods that can be adopted for maintaining a sustainab
transport system in your city.
MODULE 5: ENVIRONMENTAL MANAGEMENT (6L)
Environmental management: Principles and strategies, Indicators of environmental gual
economic valuationenvironmental cosbenefit analysis-Fiscal incentives in pollution control
and management Environmental management system: ISO 14000, byitée@\nalysis (LCA) COo5
scope and goal, bimimicking— Environmental Impact Assessment (Et®yrocedures of EIA in

BTL3

India.

Assignment Conducting an EIA study of a small project (example, construction of house, r
bridge, etc.) in your local area.

TEXT BOOKS

1. | Edition.

Basu, M., Savarimuthu, X. (201Fundamentals of Environmental Studi€ambridge University Press!

2.
Edition.

Bhavik R. Baksl(2019).Sustainable Engineering: Principles and PracGeenbridge University Press?

3. | Mulligan, C. (2020Bustainable Engineering: Principles and Implementa@&C Presss! Edition.

REFERENCE BOOKS
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Bhavik+R.+Bakshi&search-alias=stripbooks

1. | Wasewar K. L.Rag S. N. (20225ustainable Engineering, Energy, and the Environment
Challenges and OpportunitieSRC Press$ Edition.

Singh, J.S., Singh, S.P., Gupta, S. R. (H&bljgy, Environmental Science and ConservefioBhand
Publishing Company, New Delhi,

E BOOKS

1 https://www.hzu.edu.in/bed/E%20V%20S.pdf

2 https://library.oapen.org/handle/20.500.12657/33379

MOOC

1. https://www.my-mooc.com/en/categorie/environmentadcience
2. https://www.coursera.org/specializations/sustainabbities
COURSE TITL DESIGN PROJEICT CREDITS 1
COURSE
COURSE COD EAT51800 CATEGORY EEC L-T-P-S 0-0-2-6
LEARNING
Versi 1. A | Detall th ACM BTl
ersion 0 pproval Details 36" AC LEVEL 3
ASSESSMENT SCHEME
First Review Second Review Third Review Project Report & Viva Voce
20% 20% 10% 50%
This course provides th&tudent significant design experience with the knowledge and g
Course required to analyse the basic real time problem statement. This course provides an exj
Description | to teamwork to emulate a typical professional design environment. Simulations are to be
both in the execution of the design methodology and the management of the design prg
The course will enable the students to understand:
Course 1. To develop literature survey and report preparation skills
Objective 2. To identify a project and executioof preliminary solution to address the proble
statement
3. To enrich the communication and team management skills
Upon completion of this course, the students will be able to
Course 1. Identify a real time problem by intensive literature survey
Outcome 2. Selection of appropriate methodology with the required modern tools
3. Design & Analyse the solution through appropriate Measurement and scie
calculations

Prerequisites: Basic knowledge in Measurements, Data Analysis, Interpretation.

119


https://www.routledge.com/search?author=Kailas%20L.%20Wasewar
https://www.routledge.com/search?author=Sumita%20Neti%20Rao
https://www.my-mooc.com/en/categorie/environmental-science

CO, PO AND PSMAPPING

co PG | PO | PO-| PO | PO | PO | PO | PO | PO | PO-| PG | PO | PSG | PSQ
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Co1 3 3 2 1 3 2 1 3 3 3 3 2 1 2
CO2 3 3 2 1 3 2 1 3 3 3 3 2 2 3
CG3 3 3 2 1 3 2 1 3 3 3 3 2 3 2

Weightage of Assessment:

Review / Examination Scheme Weightage
First Review 20%
Second Review 20%
Third Review 10%
End Semester Viva Voce 50%

A committee will be constituted by the HoD for Review process

Assessment Rubrics

Parameter

Weightage (%)

Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentation 10.0
Demonstration 5.0
Individual Roles Distributiorfindividual 50
Objectives in the project work) '

Individual Contribution's(Towards the 50
individual objectives in the project work) '

Deliverables 5.0
Team work 10.0
Report / Thesis 5.0
Peer Assessment 5.0

* - Attributes for individual contribution.
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INTERNSHI@1
(To be carried out in summer aftef*semester and CREDITS 1
COURSE TITL evaluated in 3 semester)
COURSE COD EAT51801 COURSE CATEGO EEC L-T-P-S 0-0-0-2
. . LEARNING
TH L
Version 1.0 Approval Details 36'MACM L EVEL BTL4

ASSESSMENT SCHEME

Visit Report, Feedback of the employelPresentation & Viva Voce, MCQ Assessment

100%

Course This course aims to inculcate the application of knowledge & skill leatwedgh classroom
Description practices. It demands the academic component consisting of research, reflection, writte
oral skills of the learner.

The course will enable the students to

Course 1. Explore career alternatives prior to graduation.
Objective 2. Integrate theory and practice.
3. Assess interests and abilities in their field of study.
4. Build a record of work experience.

Upon completion of this course, the students will be able to
1. Choose appropriate modern tools used in the fieldAaftomobile engineering to
Course manage the resources effectively by applying innovative ideas
Outcome 2. Demonstrate ethical conduct and professional accountability while working in a
for the benefit of society.
3. Communicate effectively and to write the scientific repof the learnings

Prerequisites: Basic knowledge in Measurements, Data Analysis, Interpretation.

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
-1 -2 -3 -4 -5 -6 -7 -8 9 1-10] -11 | ‘12| O1 | O2
Cco1 2 2 3 3 2 2 1 2 - - 2 - 1 3
COo2 2 2 3 3 2 - 1 2 2 2 - - 2 1
CG3 2 2 3 3 2 - 1 2 3 3 3 2 1 1
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Weightage of Assessment:

Assessment Scheme Weightage
Presentation & Viva voce 50 %
Report 20 %
Feedback of the Employer 30%

A committee will be constituted by the HoD with Internshigordinator as head for learning assessment

process

Assessment Rubrics

Performance Excellent(5) Good(4) Fair(3) Poor(2)
Indicators
Requirement analysis Requirement welll Requirement well Understood the| Not properly
and clarity on problem| understood and| understood but| requirement and| understood the
statement(5) problem problem not defined | requirements
statement well| statement not| properly and  problem
defined well defined statement not
defined
properly
Relevance with| Relewant Relevant to| Partially relevant | Irrelevant
Industry /Societal industry with small
problem(5) modifications
Project timeline | Scheduled and Scheduled and Scheduled butno{ Not Scheduled
scheduled(5) followed strictly but not followed | followed and not
strictly followed
Usage of latest | latest applications| Moderate usage Slightly outdated | No latest
application andl and sof t\ ofnewtechnology applications and
software(5) used softwar g
Design and codg Excellent design o Effective design Satisfactory Irrelevant
efficiency(5) experiment and all but all possible| Design design
possibleoutcomes| outcomes are not
are handled handled
Report Excellent Good Average Poor
Preparation(10) documentation documentation documentation documentation
Presentation  skills,| Excellent Good confidence ,| Less confidence Poor skills
Fluency and| communication lack of vocabulary need tg
comprehensibility(5) | skils and good communication be improved and
comprehensibility | skills and average | poor
comprehensibility | comprehensibility
Slide organization anq Content is| Content is| Content is not| Poor

contents time | organized properly organized properly| organized properly| organization and

conscious(5) and effective time| but not effective least time
management time management management

Feedback from| Regular /novel Regular  /Novel Regular /existing Irregular

Industry mentor(5) idea/Excellent idea/Good idea/Good /existing
execution of| execution of| execution of| idea/Poor
project project project execution of

project

122



SemestetlV

COURSE TITL PROBABILITY AND STATISTICS CREDITS 4
COURSE
COURSE COIl EMA51007 CATEGORY BS L-T-P-S 3-1-0-2
Version 1.0 o] 36" ACM LEARNING LEVE BTL3
Details
ASSESSMENT SCHEME
CIA ESE
Surprise Test /
Quiz etc., as
First S9C°T‘d Seminar/ approved by the
o Periodical : End Semester
Periodical Assignments/ Department Attendance o
Assessme . L Examination
Assessment nt Project Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 50%
Course To make the student understand the foundationgpobbabilistic and statistical analysis
Description | mostly used in varied applications in engineering and science
1. Todescribethe concept of probability and random variable
2. Toidentify the standard distribution variables.
Course . . . .
Objective 3. Tointerpret the concepts ofdiscrete and continuous random variables
4. Toprovidethe types of hypothesis testing
5. To establish optimal process performance
Upon completion of this course, the students will be able to
1. Formulate theorems about the concept pfobability and Calculate probabilities usir
Conditional probability.
Course 2. Identify the standard distributions and apply them appropriately in real time
Outcome problems.
3. Compute the covariance and correlation.
4. Classify the test of hypothesis and interpret statisteadl practical significance.
5. Compute and interpret proportion of variance for ANOVA classification

Prerequisites: Basics of Statistics

CO, PO AND PSO MAPPING

co | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO gs P2
1|2 |3 |45 |6 |7 |89 |10]|11]|12)|]

Co

1 c T - T (N R A O e I T e e
Co

5 c T - T (N R A O e I T e e
e

3 33| 2| - - - - -
Z’O 3| 3| 2|2 - -1 -1]-1-1]2|2|1|-]| -
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5 3 3 2 2 - - - - - 1 1 1 - -
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: PROBABILITY AND RANDOM VARIABLES (9L+3)
Axioms of ProbabiligBay e s’ -Rdndom vagiahles Moments—
Moment generating functions. co1

. . . BTL-3
Suggested Readin@asic Probability
MODULE 2: STANDARD DISTRIBUTIONS (9L3T)
Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Norm
distributions CO2

BTL-3

Suggested Readin@iscrete and Continuous Functions
MODULE 3: TWOIMENSIONAL RANDOM VARIABLES (9L+3)
Joint distribution— Marginal and conditional distributior Covariance—
Correlation and Regression co3

. , BTL3
Suggested ReadinfRandom Variables
MODULE 4: TESTING OF HYPOTHESIS (9L+3)
Sampling distributions Testing of HypothesisSmall samplest Test, F
Test and Chéquare Test Large samplesSinglemean- Difference in
means-single proportion and difference in proportions. CG4

BTL3

Suggested Readin@ampling Problems
MODULE 5:DESIGN OF EXPERIMENTS (9L+3)
Analysis of varianeeOne Way Classificatie@ompletely Randomized bloc
design- Two Way ClassificatiohRandomized block desigrlLatin Square Co5
design BTL3

Suggested Readindnalysis of variance

TEXT BOOKS

J. S. Milton and J. C. Arnold (20Bi)oduction to Probability and Statistics

1 Tata McGraw Hill, 4th Edition, New Delhi.
R.A. Johnson,andC. B. Gupta (2G13)f ft SNJ I YR CNBdzy RQa t NBR gl @
2. 7th Edition, Pearson Educatiofsia.
A. Chandrasekaran, and G.Kavitha (2@répability, Statistics ,Random Processes and
3. Queuing TheoryDhanam Publications, Chennai.
R. K. Bansal, A.K. Goel and M. K. Sharma (ROAB)LAB and its Applications in Engineering
4. Second Edition,darson Publication.
REFERENCE BOOKS
1 M. R. Spiegel, J. Schiller and R. A. Sri
' and Problems of Probability and Statistics, Tata McGraw Hill Edition.
5 J. L. Devore (2012) Probability and StatisticEfagineering and the Sciences,
' Cengage Learning, 8th Edition, New Delhi
3 D. G. Duffy (2013) Advanced Engineering Mathematics with MATLAB, Third Edition, CRC
' Florida.
E BOOKS
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1. | http://wiki.stat.ucla.edu/socr/index.php/Probability_and_statistics EBook

MOOC
1. | https://archive.nptel.ac.in/courses/111/105/111105090/
COURSE PROFESSIONAL EDITAWB® PROJECT WRITING CREDITS 1
CC%JSESE GLS51004 | COURSE CATEGO HS L-T¢P-S 2¢0¢0-1
Version | 1.0 Approval | aein Ao LEARNING LEVEL|  BTLc 4
Details
ASSESSMENT SCHEME
End Semester
CIA Examination
(ESE)
Weekly
: Second CEsEmmEnt !ab Surprise Test /
First L record and viva :
o Periodical Quiz., as approved
Periodical asapproved by Theory
Assessme by the Department | Attendance
Assessment the Department S
nt Examination Examination
) I 2YYAGGSS
Committee
a59/ ¢
15 % 15 % 10 % 5% 5% 50%
Professional Editing and Project Writing isoairse to help students develop their editing a
writing skills for professional purposes. Topics include document structure, editing for ¢
Course . : .
. and accuracy, content types and project management. Students will edit documents, pr
Description . i : .
presentations andlevelop writing projects. The course aims to help students understang
writing process and become more proficient in editing and writing for professional purp
1. To Copyedit written texts professionally and appropriately
2.To inderstand and respect the role of the author in the editing process
Course . . . .
Obiectives 3.To arry out a constructive and appropriate structural edit of written texts
) 4.To wnderstand the editorial and production processes for producing books and other
5. To dentify the market and readership of a text
Upon completion of this course, the students will be able to
1.Develop a comprehensive understanding of professional editing and project writing.
2.Effectively edit and revise documents for clarétgcuracy and  consistency.
Course - . .
3.Demonstrate an understanding of the different types of content used in profesg
Outcomes writing
4. Construct coherent and wedtructured documents for various  audiences.
5.Gain experience in developing and delivegfigctive presentations.

Prerequisitesintermediate Level

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
1 2 3 4 5 6 7 8 9 10 11 12 | O1 | 02
CO1 - - - 2 - - - - 1 3 - 2
CO2 - - - 2 - - - - 1 3 - 2
CO3 - - - 2 - - - - 1 3 - 2
CO4 - - - 2 - - - - 1 3 - 2
CO5 - - - 2 - - - - 1 3 - 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE ¢ INTRODUCTION TO PROFESSIONAL EDITING AND PROJECT WRITING (6L
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Writing: Academic writing and kinds, Nacademic writing and kinds, Ways to an Effect

Writing, Review/Research/Project Writing. Co1
Editing: Basics of Editing and Steps Involved in Editing. Traits of an Editor and Copy BTL2
Basics of Proefeading

MODULE 2 MECHANICS OF WRITHIBRAMMAR, PUNCTUATION AND STYLE (6D
Reviewing the fundamentals of grammannderstandingcommon grammatical errorg
Spelling, Punctuation, Capitalization, Italics, Names of Persons, Number, Voca
Appropriate use of Abbreviations, Established Symbols. CQo2
Dos & Don’'ts of writing, Common Errors/ BTL3
Exploring different writig styles, their appropriate usage and applying consistent s
throughout a document

MODULE & RESEARCH AND WRITING (6D
Elements oMWriting: Selecting a Topic, Conducting Research, Using Sources, Evaluat
Incorporating Sources, Developing Ideas, Gather data, Incorporate it into a project, W Cca3
Clear and Effective Sentences and Paragraphs, Developing Unity, Coherence, $3¢ BTL3
Format of Manuscripts, Academic Honesty and Plagiarism.

MODULE 4 DOCUMENTATION (6L
Documenting Sources, APA Styarenthetical documentation, List of works Cited, Figu Co4
Charts and Tables, Endnotes, Footnotes, Citations components, Bibliography, and Appe BTL3
MODULE § EDITING (6D
Types and Stages, Roles, Duty and Responsibility of an Editor, Principles and Compo e
Editing, Funiions of Editing, Copy Editing, Editing and Review, Developing Editorial Ski BTLA

Editorial Functions

TEXT BOOKS

1 London.

Dade, P. (2020). The Oxford Guide to Effective Writing and Speaking. Reference Reviews, OU

2. | Montagnes, 1(2018). Editing and publication: A training manual. Int. Rice Res. Inst..

REFERENCE BOOKS

1. | Strunk Jr, W., & White, E. B. (2007). The Elements of Style lllustrated. Penguin.

2. | Blumenstock, N. A. (1984). The Chicago Manual of Style. By the University of Chicago Press.

University of Chicago Press, 1982. ix, 740 pp.

3. | Lester, J. D., & Lester, J. D. (2005). Writing research papers: A complete guide. New York:

Pearson/Longman.

4 Saller, C. F. (2016). The subversive copy editor. In The Subversive Copy Editor, Second Editio

University of Chicago Press.

E Books

1. | https://edisciplinas.usp.br/pluginfile.php/3928474/mod_resource/content/1/Introduction%20to%

Academic%20Writing.pdf

2. https://www.routledge.com/rsc/downloads/A_Practical_Guide_to_Academic_Writing_for_Inter

onal_StudentsA_Routledge FreeBook-INAL_VERSION_.pdf

MOOC Courses

1 https://lwww.coursera.org/specializations/acadernénglish

2 https://www.coursera.org/learn/introductionrto-academiewriting
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C_?#FESE MECHANICS OF SOLIDS AND FLUIDS CREDITS 4
COURSE COURSE
CODE EAT51005 CATEGORY PC L-T-P-S 2-1-2-2
. . LEARNING
h b
Version 1.0 Approval Details| 36" ACM LEVEL BTL4
ASSESSMENT SCHEME
CIA ESE
Weekly Surprise Test
assignment/ lab /Lab
First Second record and viva | Observation, as
Periodical Periodical as approved by | approved by the | Attenda
Assessment Assessment| the Department Department nce Practical
L S Theory
Examination Examination
Committee Committee
a59/ ¢ a59/ ¢
15% 15% 10% 5% 5% 25% 25%
The first part of the course Solid Mechanics aimprwvide an introduction to analysis (
Course stress and strain isolid materials under axial, transverse and torsional loads.
Description | The second part of the course Fluid Mechanics aims to provide an introduction to fluig
concepts and kinetics and kinematics of fluid flow.
The course should enable thetudents to
1. To identifythe concepts of simple stresses and strains for loads in axial direction.
2. To distinguish théypes of beams and solving problems while transverse loads actir]
Course it.
Objective 3. To ckrive the torsional equations and solve the numerical peats for torsional load or
shafts.
4. To applythe concept of fluid flow.
5. To justify the losses on fluid flow through pipe line.
Upon completion of this course, the students will be able to
1. Apply the principles to solve solid bodies subjediedimple stresses
Course 2. ldentify the procedure to solve solid bodies subjected to transverse loading
Outcome 3. Discuss by solving solid bodies subjected to torsional loading
4. Apply the basic concepts of fluid flow
5. Estimate losses on flow through circular conduit.

Prerequisites:

CO, PO AND PSO MAPPING

CO- |PO-| PO | PO | PO |PO|PO|PO| PG| PO |PO-| PG| PO | PSO|PSO

PO 1 2 3 4 5 6 7 8 9 10 | 11 12 -1 -2
Co1 3 3 2 0 1 0 0 2 2 1 0 3 2 0
COo2 3 3 3 0 1 0 0 2 2 1 0 3 2 0
CG03 3 3 3 0 1 0 0 2 2 1 0 3 2 0
CO4 3 3 0 0 0 0 0 2 2 0 0 3 2 0
CGO5 3 3 0 0 0 0 0 2 2 0 0 3 2 0

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: STRESS, STRAIN AND DEFORMATISNLOBS (6L+3T+6P)
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Conceptofstresst r ai n, Hooke’'s | aw, Te n sstranr
di agr am, Poisson’s relation, vol umg
Stress in simple and composhars subjected to axial loading and temperature.
Practical component:

Tension Test on Mild Steel Rod

Compression Test on Wood or Concrete block

Suggested Readings:

Laws of mechanics, System of foreegarallelogram, triangle and polygon law
forces—resultant of a force system and Mechanical properties of Materials

Co1
BTL3

MODULE 2: TRANSVERSE LOADING ON BEAMS SHEAR FORCE ANDHENDING(6L+3TH6P)

Types of Beams, Transverse loadingpeams shear force and bending moment
beams-cantilever, simply supported, overhanging beam subjected to concentr,
load and UDE maximum bending moment and point of contra flexure.
Practical component: CQ02
Verification of Ma xfaredfléctiosoftbeanc i pr oc 4 BTL3
Bending Test on Mild Steel Rod

Suggested Readings:

Theory of simple bending and its assumptions

MODULE 3: TORSION, SPRINGSGMIDJMNS (6L+3T+6P)

Theory of torsion and assumptiefiTorsion of circular shafts, solid & hollevstrain
energy in torsion. Power transmission, strength and stiffness of shafts. Typ
springs, stiffness stresses anefléction in helical spring and leaf spring.
Practical component: CG3
Torsion test on Mild Steel Rod BTL3
Compression Test on open coil Helical spring

Suggested Readings:

Applications of Torsional loads on shafts and suspension systems in vehicles

MODULE 4: FLUID FLOW CONCEPTS ANIEBARTONS (6L+3T+6P)

Flow characteristics, concepts of system and control volaroentinuity equation
—Application of control volume to continuityEnergy Equatior Bernoulli equation
and Momentum Equatiorsimple problems.

Practical component:

Calibration of Venturi Meter.

Calibration of Orifice Meter.

Calibration of Rotometer

Suggested Readings:

Properties of fluids, Units and dimensions.

CO4
BTL3

MODULE 5: FLOW THROUGH CIRCODARUITS (6L+3T+H6P)

Fluid flow— Laminar andlrurblent flow through circular tube®arcy Equation on
pipe roughness-Friction factor—Moody diagram, Minor loss.

Practical component: CGO5
Determination of Friction coefficients in pipe. BTL3
Suggested Readings:

Flow characteristics and its applications

TEXT BOOKS

1 Ramamurtham .S and Narayanan .R. Strength of material, Dhanpat Rai Pvt. Ltd., New Delh

2 Bansal. R.K. Strength of Material, Lakshmi publications Pvt. Ltd., New Delhi, 2004.

3 Bansal .R.K Fluid Mechanics and Hydradiéichines Laxmi publications (P) Ltd., New Delhi,201

REFERENCE BOOKS
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1 Kumar .K.L., Engineering Fluid Mechanics, Eurasla publishers Home Ltd., New Delhi, 2006.

2 Ramamurthan .S. Fluid Mechanics and Hydraulics Dhanpat Rai and Sons, Delhi, 1988.

E BOOKS

1 | https://www.kobo.com/us/en/ebook/fluidand-solidmechanics
MOOC

1 https://nptel.ac.in/courses/112/107/112107146/

2 https://nptel.ac.in/courses/112/105/112105171/

C_?I_l#LRESE AUTOMOTIVE CHASSIS AND DRIVELINE SYST CREDITS 3
COURSE EAT51006| COURSE CATEGOH PC L-T-P-S 2-0-2-2
CODE
LEARNIN
th I
VERSION 1.0 APPROVAL DETAIL 36" ACM G LEVEL BTL3

ASSESSMENT SCHEME

CIA ESE
Surprise Test
Weekly / QuiziLab.,
. assignment/ lab
First Second . as approved
o L record and viva as
Periodical Periodical by the Attenda
approved by the :
Assessment  Assessment Department nce Practical
Department L Theory
L Examination
Examination Committee
A A d
[ 2YYAUUS 4509/ ¢
15% 15% 10% 5% 5% 25% 25%

This course will provide basic knowledge on automotive chassis and its structures incl

Course . o . . .
Description vehicle body types. In addition, the course deals with components associated with chg
P including driveline, braking, suspension and steering systems.
1 To investigate new and emerging technologies in automotive chassis
Course 2. To identify various front axles and steering systems
Obiectives 3. To discuss about various types of propeller Shaft, differential and Rear Axles
J 4. To classify and desba different typologies of suspension systems
5. To impart knowledge on detailed concept and types of braking systems
Upon the completion of this course, the students will be able to
Identify and seled a suitable chassis for a vehicle
Course Analyze steering effort and rolling motion for steering mechanism
Outcomes

Applydriving forces and develop transmission lines for maximum torque transfer
Identify suitable suspension and materials for a vehicle
Design and identify suitable braking system faedicle

arwdE

Prerequisites: Nil

CO, PO AND PSO MAPPING
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PO| PO| PO| PO| PO| PO| PO | PO | PO | PO | PSO| PSO
PO1| PO2
COs © © 3 4 5 6 7 8 9 10 11 12 1 2
Co1 3 3 3 1 2 2 1 2 - - 2 3 3 3
COo2 3 3 3 2 2 2 - 2 - - 2 3 3 1
Co3 3 3 3 2 2 2 - 2 - - 1 3 3 3
CO4 3 3 3 2 2 2 1 1 - - 2 3 3 1
CO5 3 3 3 2 2 3 1 2 - - 2 3 3 2
1-Weakly Correlated, 2ZModerately Correlated and 3Strongly Correlated
Module 1¢ Introduction to Chassis (6L+6P)
Types of chassis layout with reference to power plant locations and drives, vehicle fran
various types of frames, constructional details, materials, testing of vehicle frames, uni CcOo1
frame body construction and vehicle body styles.
. BTL1
Lab Practice:
Measurement of Chassis dimensions, study of different types of chassis
Module 2¢ Front Axle and Steering System (6L+6P)
Types of front axles, construction details, materials, front wheel geometry: castor, cam
king pin inclination, toén. conditions for true rolling motion of wheels during steering,
steering geometry, Ackermann steering system, constructional details of steering linka|
different types of steering gear boxes, steering linkages and layouts, turning radius, wh co2
wobble, paver assisted steering, steering of crawler tractors and Electronic Steering
System. BTL3
Lab Practice:
Dismantling and assembling of front axle, steering system, measurement of front whee
geometry.
Module 3¢ Drive Line (6L+6P)
Hotchkiss drivetorque tube drive and radius rods, propeller shaft, universal joints, front
wheel drive, different types of final drive, double reduction and twin speed final drives,
differential principle, construction details of differential unit, nship differential,
differential locks, differential housings, construction of rear axles, types of loads acting cos
rear axles, types of rear axles, rear axle housing, construction of different types of axle BTL3
housings, multi axle vehicles, wheels and tyres.
Lab Practice:
Dismantling and assembling of final drive, differential, rear axle, wheels and tyres.
Module 4¢ Suspension System (6L+6P)
Need of suspension system, types of suspension, suspension springs, constructional ¢
and characteristics of leaf, coil and torsion bar springs, rubber suspension, pneumatic
suspension, shock absorbers, independent suspension aetine and activeuspension CcOo4
system.
Lab Practice: BTL2
Dismantling and assembling of suspension systdeas spring, coil spring, torsion bar and
shock absorbers.
Module 5¢ Braking System (6L+6P)
CG5
Classification of brakes, drum brakes and disc brakes, constructional details, theory of
braking, concept of dual brake system, parking brake, material, hydraulic system, vacy BTL2
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assisted system, air brake system, antilock braking system, retarded engkesbeddy
retarders and electronic braking system.

Lab Practice:

Dismantling and assembling of drum brakes, disc brakes and other brake systems.

TEXT BOOKS
1. |James D. Hal derman , ‘ Automotive Chassis S
2 Kirpal Singk-* Aut omobi | e E nStandare lRRublisherg Distribubots , New Delhi.
3 | N.K Giri- Automobile EngineeringKhanna Publishers2015
REFERENCE BOOKS
1. | D. G. Thomas, Fundamentals of Vehicle Dynamics, 2nd edn. Sodeiyiotive Engineers, 2021
2. |Hel dt . P. M, “Automotive Chassis”, Chilton G
3. |Tim Gilles, “Automotive Chassis”, CENGAGE
E BOOKS
https://shop.elsevier.com/books/theautomotive-chassisengineeringprinciples/reimpell/9780-
1. | 750650540
2 https://link.springer.com/book/10.1007/978-030-356354
3 https://link.springer.com/book/10.1007/9784-017-85334
MOOC
1. https://www.mtu.edu/engineering/graduate/certificates/vehictdynamics/
https://www.coursera.org/lecture/intraseltdriving-cars/lessonl-introduction-to-lateralvehicle
2. | controlpTs75
3. https://nptel.ac.in/courses/107106080/
COURSE TWO ANDIHREBRVHEELER EV TECHNOLOG CREDITS 3
TITLE (Industry Collaborated Course)
CC%JI;ES E EAT51007| COURSE CATEGO PC L-T-P-S 2-0-2-2
VERSION 1.0 APPROVAL DETAI| 36" ACM LEI'_AEF\:/NEIEIG BTL3
ASSESSMENT SCHEME
CIA ESE
Weekly Surpnse Test
. / Quiz/Labas
. assignment/ lab
First Second . approved by
o . record and viva as
Periodical | Periodical aporoved by the the Attendanc
Assessmen Assessment PP y Department e Theory Practical
Department .
. Examination
Examination Committee
I 2YYAGQGS] . .
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course | This course wil!/l enable the students to
Descriptio | flag ship Engineer in the EV market.
n
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To identifyBattery Technologies

To recognize omotor and controllers

To describe the charging technologies

To evaluate the troubleshooting techniques

Course
Obijectives

a s wDd e

To recalkconcepts of electric vehicle & performance of electric vehicles

Upon completion of this course, the students will be
Recalkoncepts of electrizehicle & performance of electric vehicles
Identify Battery Technologies

Recognize omotor and controllers

Describethe charging technologies

Evaluate the troubleshooting techniques

Course
Outcomes

a s wDd e

Prerequisites: Nil

CO, PO AND PSO MAPPING

cos | Po1| Po2 | PO3| PO4| POS | POs | PO7 | PO8 | Pog | POL| PO | PO | PSOIPS
0 11 12 1 2
col| 2 0 0 0 1 0 0 0 0 0 0 0 1 1
co2| 1 2 0 0 0 0 0 0 0 0 0 0 0 0
cosz| O 0 0 0 0 1 0 0 0 0 0 0 0 0
cosa| O 0 0 0 1 0 0 0 0 0 0 0 1 2
cos| O 0 3 0 1 0 0 0 0 0 0 0 3 3
1 - Weakly Correlated, 2ModeratelyCorrelated and 3 Strongly Correlated
Module 1¢ ELECTRIC VEHICLES (6L+6P
Comparing ICE and Electric Vehieléfistory, Impact on EnvironmertEV Power trains & it
sizing- Well to Wheel conceptRegenerative braking Types of EV. col
. : . . . : . . BTL3
Lab : Dismantling of Electric Vehicle and its components, Assembling of Electric Vehicle
its components
Module 2¢ BATTERY TECHNOLOGY (6L+6P
Terminology and Description about Integral part of a BEV, Battery Technolodpyrenvetion
; ; ; ; o COo2
in Automotive Batteries for Dynamic Applications. BTL3
Lab :Testing of the EV Battery
Module 3¢ MOTOR AND CONTROLLERS (6L+6P
Propulsion System+- Traction Motor / Hub Motor, Battery Management System g
Electronics ControlleFastcharging and its limitations Smart charging and applications CG3
Vehicle to grid (V2G) technolagy BTL-3
Lab:Testing of HUB Motor
Module 4¢ CHARGING TECHNOLOGY (6L+6P
EV Charging External and On Board ChargeVarious Methods of ChargiddCcharging-
COo4
Type 1,2,3
. . BTL3
Lab :Testing of charging EV system
Module 5¢Future trends in electric cars (6L+6P
Wireless and omoad charging of E\Battery swap technologyAutonomous driving Co5
Charging EVs fronenewable. BTL4

132




Lab:

Fault diagnostsof a EV system

TEXT BOOKS
Longo,Stefano.et al. Modern Electric, Hybrid Electric, and Fuel Cell Vehitle#ed StatesCRC

1. | Pressp018.

o |James Lar minie and John L-Buplhai h&tlect do hb2013k

REFERENCE BOOKS

1. Robert Bosch Automotive Handbook, 10th Edition (2018)., BOSCH 10, ISBMN-GT6BDD567-8.

o |Tom Denton., *“Electric and Hybrid Vehicles”

E BOOKS

1. | https://shorturl.at/ahvAJ

2. | https://shorturl.at/arxzH

MOOC

1 https://elearn.nptel.ac.in/shopl/iitworkshops/completed/emobility-and-electricvehicle

" | engineering/
2. | https://nptel.ac.in/courses/108106170
COURSE TITLI DESIGN PROJEZT CREDITS |1
COURSE

COURSE COD| EAT51802 CATEGORY EEC L-T-P-S 0-0-2-6
. . LEARNING

Version 1.0 Approval Details | 36th ACM LEVEL BTL4

ASSESSMENT SCHEME

First Review Second Review Third Review Project Report & Viva Voce

20% 20% 10% 50%

Course exposure to emulate a typical professional development of solution as a team. Appro
Description Simulation tools to be used in the execution of the design methodology. Boeirees and

This course provides the student significant design experience with the knowet
skills required to analyse the real time problem statement. This course provide

team management skills are utilised to develop an innovative, economic solution t
selected problem

The course will enable the students to:
1. Explore the literature study and report preparation skills

CO[.”S? 2. Demonstrate projectdentification and execution of feasible solution to address
Obijective
problem statement
3. Elucidate the communication and team management skills
Upon completion of this course, the students will be able to
Course 1. Identify a realtime problem by intensivéiterature survey
Outcome 2. Selection of appropriate methodology by using modern tools

3. Design & analyse the solution through appropriate Measurements and calculati

Prerequisites: Design Projett

CO,

PO AND PSO MAPPING

COs

PO | PG | PO- |PO |PO | PG | PO | PO | PG | PO- | PO | PO | PSO| PSO
12 3 4 5 6 7 8 9 10 11 12 -1 -2
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Co1

Co2

CG3

Weightage of Assessment:

Review / Examination Scheme Weightage
First Review 20%
Second Review 20%
ThirdReview 10%
End Semester Viva Voce 50%

A committee shall be constituted by the HoD for the Review.

Assessment Rubrics

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases| 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentation 10.0
Demonstration 5.0
Individual Roles Distributién

(Individual Objectives in the projec| 5.0
work)

IndividualContributions (Towards

the individual objectives in the 5.0
project work)

Deliverables 5.0
Team work 10.0
Report / Thesis 5.0
Peer Assessment 5.0

* - Attributes for individual contribution.

EVALUATION PARAMETER®R ASSESSMENT

To be followedsame as approved for Design project 1
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COURSHEITLE PersonalityDevelopmentand Soft Skill Techniques CREDITS 2
COURSEODE ETP51853 | COURSEATEGORY| EEC L-T¢P¢S 0-0-3-2
Version | 1.0 | ApprovalDetails 41 ACMDt. 13 Jul 24 LEARNINGEVEL BTL-4
ASSESSMENTHEME
CIA ESE
Practical Observation / lab
Second
First Periodical stfg‘fgjegtsﬂ?: records as approved by .
Periodical  |pcsessmen pBe anmgnt the Department ~~ Attendance| Practical
Assessment | E [Ptz Examination Committee
xamination ADECd
Commi ttee
15% 15% 10% 5% 5% 50%
Course This course aims to enhance students' understanding and application of essentiaffask

personaland professionalgrowth. It delvesinto the intricaciesof personalitydevelopmentand

Descriptian soft skills,providingstudentswith the knowledgeandtools necessanto excel in various aspec
of life.
1.To understandthe conceptof selfawarenessand its importancein personaland
professionatlevelopment.
2.Torecognizethe significanceof settingclear,specific,and achievablegoalsinpersonaland
professionakontexts.
Course 3.To explore a variety of time managementtechniques,such as prioritization, goaketting,
Objective andtask scheduling.
4 Tolearnstrategiesfor managingand regulatingemotionseffectivelyin varioussituations.
5.To acquire skillsin critical thinking, problemsolving, and decisionmaking tonavigate
complex challengeand opportunities.
Uponcompletionof this course the studentswill beableto
1.ldentify their strengths and areas for growth, leading to improved-ceiffidenceand self
efficacy.
2.Demonstratethe ability to prioritize goalsbasedon importance,urgency,and alignmentwith
their valuesandlongterm aspirations.
Course 3.Analyzethe ability to managetheir time effectively, resulting in increasegbroductivity and
Outcome efficiencyin academic, professionadnd personaltasks.

4.Developstronger interpersonalrelationshipscharacterizedby empathy, understanding, anc
effective communication, leading to enhanced collaborationtaathwork.

5.Apply effective networking skills, building and nurturing relationships with stakeholders
mentors, andpeersto support personaind organizational growth.

PrerequisitesP

lusTwoEnglishintermediateLevel

CO,POANDPSOMAPPING

€Y | Poi PO2 PO3| PO4| PO5PO6 | PO7| PO8 | PO9| POL(POLl | PO13 PSOPSO2
1
col| - - - - - - - 2 1 2 - 3
1
co2| - - - - - - - 2 2 2 - 3 |1 1
cos| - - - - - - - 2 2 2 - 3 0 1
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coa| - - - - - - - - 1 2 2 3

cos | - - - - - - - - 2 2 2 3

1: Weaklyrelated, 2: Moderately related and 3: Stronglyrelated

MODULH. : SELRWARENESSNDATTITUDE

(9P

UnderstandingYourself: PersonalityAssessmenfest— Understanding of the SelBelf Analysis
through SWOT MethodSelfGroomingPersonal Branding, Attitude Building: The power of
positive thinking — Positive selftalk —selfesteem and positive attitude - Attitude at the
workplaceEtiquette and manners in the class, public and professional ptSetkanalysis
through Johariwindow.

Practicum 1. Students will be asked to enact a role play of a situation to buylukdive attitude.
2.Prepare a case study on tipersonality traits of the students in collelgg SWOT Analysi
Method.

CO1BTL:2

MODULRE2: GOALSETTING

(9P

GOAL SETTIN®hat is goal? What are SMART goalsPlow does SMART goal settimgrk?-
Goals as commitmenrtUseful Guideline fogoal setting-Trying personal angrofessionaboals
— Goalsat theworkplace— Cascadingoals— Typesof goals

Practicum:1. Identify three goals you need to set to take you towards your drgdmirhen
list the steps yowould taketo reachthat ultimate goal.2.Students wilbe asked

to set SMARGoalof eachtype for the current academic year.

CO2BTL3

MODULRE: TIMEAND STRESS MANAGEMENT

(9P

Time Management\What is time management? PrioritizatieriTime stressors- Timestealers
—Coming out of ProcrastinatieBisenhower Matrix Strategies for effective time manageme
— productivity pyramid— Thefour Dsof time management.

Stress Management Understanding stresklentifying StressorsEffects and Symptoms ¢
Stress, Techniques 8tress Management

Practicum:1 . Read Stephen Covey’' s de mopneparethat i
schedulebasedon your daily activity. 2.Preparea casestudy basedon Time
managemenduringchessgame.

CO3BTL3

MODULE4: EMOTIONAINTELLIGENCE

(9P

EMOTIONAL INTELLIGEN®Eat is Emotional Intelligence? Enhancing your emoticetf
awareness; Emotional intelligence and change managemeRewiring the Brain: unfreezing
the old, refreezing the new emotional intelligence— Emotional IntelligenceTest -Crisis
management.

Practicum: Preparea casestudy of why concept of emotional intelligenceis important on
organizationaketting.

CO4BTL=3

MODULE: LEADERSHIP AND CHANGE MANAGEMENT

(9P

LEADERSHIRualities of a leader Leadership and assertivenessproblem —solving and
decisionmaking— Creative Thinking\pproaches to problem- solving and decisiemaking—
Brainstorming—Causeand-effect analysis Building Self Confidence— Overcomingfear and
anxiety Understanding Change Management

Practicum:1. Identify any one individual from around you who you think is a deader. How
many of the above qualities does he/she possesses? Give evidence fajuedith.
2.VisualizatiorRelaxatiorexercises.

CO5BTLI4

TEXTBBOOKS

Pillai,Sabina.& FernandezAgna.(2018).SoftSkills& EmployabilitySkills Cambridge
UniversityPressindia.

1

REFERENBGBOKS

Delhi.

1. Mitra KBarun.(2011).PersonalityDevelopmentand Soft Skills Oxford UniversityPressNew

1. DhanavelSP(2018).Englishand SoftSkills OrientBlackSwan.India.
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2. Goldsmith, Marshall & M.S. Rao.(2020) Soft Skills: EnhancingEmployability. Dream tech
Pressindia.

EBooks

1. http://dspace.vnbrims.org:13000/jspui/bitstream/123456789/4733/1/Leadership%20The%?2

0Power%200f%20Emational%20Intellegence.pdf

MOOCCourses

1. https://www.coursera.org/specializations/peopland-soft-skillsfor-professionalsuccess

SEMESTER V
COURSE TITLE LOGICAL REASONING AND VERBAL ABILIT] CREDITS 1
COURSE CODE ETP51852 COURSE EEC L-T-P-S 1-0-2-1
41ACM
Version 1.0 Aggt::i}/sal L(IBE/I_}E\TIIEI\II_ BTL 3
Dt. 13 Jul 24
CIA ESE
. Second Observation / lab records
First Practical as approved by the Attenda
Periodical Periodical bp y fhe Theory | Practical
Assessments Department Examination nce
Assessment LA a
Assessment] I'2YYAUUSS
15% 15% 10% 5% 5% 25% 25%
This course is an -depth exploration of reasoning and verbal aptitude, essential skills
Course placement. Students will engage with a variety of verbal reasoning problems, logical puzzle
Description language comprehensioexercises designed to enhance their analytical capabilities and ling
proficiency.
1. Develop the ability to analyze, evaluate, and synthesize information.
2. Practice solving verbal reasoning puzzles and problems.
Course PP . . .
o 3. Strengthen abilities ineading comprehension and textual analysis.
Obijective . . . Lo : : . .
4. Engage with various forms of logical reasoning, including deductive and inductive
reasoning.
At the end of the course the students will be able to:
1. Apply arithmetic operations to solve complproblems.
Course 2. Simplify and solve equations and inequalities.
Outcome 3. Analyze and interpret data presented in various formats, including charts, graphg
tables.
4. Solve geometric problems involving shapes, volumes, and areas.
5. Decipher quantitative problems with efféee strategies and logical reasoning.

PrerequisitesPlusTwo

EnglishintermediateLevel

COPOANDPSOMAPPING

¢ | Pol PO:

PO3 [|PO4 | PO5 |PO6 |PO7 | PO8 | PO9 | PO10|PO11| PO12| PSO1 PSOZ

Cco1 - -
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COo2 - - - - - - - 2 2 2 - 3 1 1
co3| - - - - - - - 2 2 2 - 3 | 1 2
co4| - - - - - - - - 1 2 2 3 | 1 1
cos| - - - - - - - - 2 2 2 3 | 1 2

1: Weaklyrelated, 2: Moderately related and 3: Stronglyrelated

MODULE 1 : General Mental Ability (3L + 6P)

Analogy ClassificatiorSeries Completio€oding, Decoding Blood Relationfuzzle test Col

Sequential Output TraciABirection SenséogicaMenn Diagrarflphabet TestNumber, Ranking

and Time Sequence Test BTL2
MODULE 2 : General Mental Ability (3L + 6P)
Mathematical Operationdogic Sequence of Wordgithmetical Reasonintnserting the missing co2
CharacterData Sufficiency- Decision MakingAssertion and Reason, Situation Reaction -T|
Verification of the truth of the Statement BTL3
MODULE 3Logical Reasoning (BL + 6P)
Logie Statement: ArgumentsStatement: AssumptionrStatement: Course of Actior&tatement: COo3
Conclusions Deriving Conclusion fromhé PassageTheme Detection Question: Statements
SeriesAnalogyClassification BTL3
MODULE 4 : Logical Reasonitg (3L +6P)

Analytical Reasoninllirror & Water Images€Embedded figure€ompletion of Incompletg CO4
patterns Figure Matrix Paper folding and Paper cuttirgrouping of Identical figure€Cubes and

DiceConstruction of Triangles and Squafégure formation and\nalysis BTL3
MODULE 5 : Verbal Ability (3L + 6P)
Reading Comprehensig®entence CompletioSentencecorrectionspotting errorsSynonyms ang

AntonymsFilling the blank€®ne word substitutioddioms and Phraseilling with correct parts o (é:'(l')l_53

speechldentifying spelling errordrranging the sentences in a logical way

TEXT BOOK

Sharma, Arun & Upadhyay, Meenakshi (2028pw to Prepare For Verbal Ability And Read

! ComprehensionNew Delhi: McGraw Hill.

REFERENCE BOOK

Aggarwal, RS (201&.Modern Approach to Verbal & Nérerbal Reasoning. New Delhi: S. Chand.

1.
COURSEITLE AUTOMOTIVE SYSTEM DESIGN CREDITS 4
COURSE
COURSE CODE EAT51008 CATEGORY PC L-T-P-S 2-1-2-2
. Approval " LEARNING
Version 1.0 Details 36" ACM LEVEL BTL4
ASSESSMENT SCHEME
CIA ESE
Observation
. — Second
First Periodical . . /lab
Periodical Practical .
Assessment records as | Attendance | Theory | Practical
Assessment Assessments
(Theory) approved by
(Theory) the
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Department
Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
This course gives-epth knowledge omesign of cylinder, piston, piston pin, piston
Course . . - . .
- rings, connecting rod, crankshaft, valves, flywheel, chassis frame, suspension sprin
Description .
front axle and steering system.
1. To design cylinder and piston
2. To design connecting rod and crastiaft
Course )
o 3. To design valves and flywheel
Obijective . . .
4. To design chassis frame and suspension components
5. To design front axle and steering system
Upon completion of this course, the students will be able to
1. Gain knowledge on design of cylinder, pistpiston pin and piston rings
Course 2. Acquire knowledge on design of connecting rod and crank shaft
Outcome 3. Obtain knowledge on design of valves, valve springs and flywheel
4,
5.

Attain knowledge on design of ladder type chassis frame and suspension compq
Obtain the knowledg on design procedure of front axle and steering systems

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO | PO | PO | PO | PO | PG| PG| PO | PSO|lPSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 2 1 1 1 1 - - - - - - 2 2 1
CO2 3 3 2 2 - - - - 2 - 3 1 2
CO3 3 2 1 1 - 1 - - - - - 2 2 1
CO4 2 3 2 2 - - - - - - - 2 1 1
CO5 2 2 1 1 - - - - - - 2 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1DESIGN OF CYLINDER AND PISTON (6L+3T46P)
Choice of material for cylinder and piston; design of cylinder, piston, piston pir
piston rings.
Lab Experiments

1. Modelling of cylinder Cco1

2. Modelling of piston BTL3

3. Modelling of piston pin and piston rings
Software/Equipment Required
Solid works Modelling software.
MODULE 2DESIGN OF CONNECTING ROD AND CRANKSHAFT (6L+3T+6P)
Material for connecting rod- design of Connecting rod small end, big end, sh
design, design of big end cap and bolts; material for crankshaft, design of crank
Lab Experiments CO2

1. Modelling of Connecting rod BTL3

2. Modelling of Crank shaft
Software/Equipment Required
Solid works Modelling software.
MODULE 3DESIGN OF VALVES AND FLYWHEEL (6L+3T+6P)
Design of inlet and Exhaust valves, valve springs; desitywheel.
Lab Experiments

1. Modelling of inlet and exhaust valves Cco3

2. Modelling of flywheel BTL4
Software/Equipment Required
Solid works Modelling software.
MODULE 4DESIGN OF CHASSIS FRAME AND SUSPENSION (6L+3T+H6P)
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Study of loads, moments and stresses on Chassis frame members, design pro

of ladder type chassis frame, design procedure of leaf spring, coil spring and t

bar spring.

Lab Expements CG4
1. Modelling of chassis frame BTL4
2. Modelling of leaf spring, coipsing

Software/Equipment Required

Solid works Modelling software

MODULE SDESIGN OF FRONT AXLE AND STEERING SYSTEM (6L+3T+6P)

Study of loads on front axle, design procedure of front axle; Condition for true rq

motion, Ackermann steering principles, calculation of turning circle radius.
Lab Experiments

1. Modelling of front axle é:_ﬁj
2. Modelling of steering system
Software/EquipmentRequired
Solid works Modelling software

I BOOKS
1. Giri.N.K "Automobile Mechanics"Khanna Publisher, New DelBD12
2. R. S Khur mi and J. K Gupt a, “Machine Des
2015
FREFEREMCIOKS
1 Julian HappianAn Introduction to Modern Vehicle Desi@mith. Edition, Publisher, SAE
International, 2014.
2 John FentonHandbook of Vehicle Design AnalyBisblished by Society of Automotive
Engineers Inc, 2016

E Resources for Reference

1. http://ebooks.asmedigitalcollection.asme.org/book.aspx?bookid=277
2. http://160592857366.free.fr/joe/ebooks/Mechanical%20Engineering%20Books%20Colle
MOOC
1. | https://www.mooc-list.com/tags/machinedesign
COURSE TITLH MECHANICS OF MACHINES CREDITS 3
COURSE
COURSE CODH EAT51009 CATEGORY PC L-T-P-S 2-0-2-2
. Approval " LEARNING i
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /
lab records as
First Periodical Se.cof‘d . CIEIPEIEe) 1}
Periodical Practical the .
Assessment Attendance | Theory | Practical
(Theory) Assessment | Assessments| Department
y (Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course This course includes the various mechanisms involved in the machines and their
Description applications.
1. To aalyze the types of mechanism involved in automobiles
2. To aply the concept of friction in various drives
Course . . . o
o 3. To design and analyze a gear train for automobile application
Obijective . : )
4. To evaluate the balancing of reciprocating and rotary masses
5. To design Cam profile for various applications, governors for vaaiopiécations.
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Upon completion of this course, the students will be able to

1. Discuss on various mechanisms in applications.
Course 2. ldentify friction in various equipment while performing the operation.
Outcome 3. Formulate and design the gear train with respect to a particular application.
4,

Design balancing weight as per the movement of the equipment.

5. Apply the utilization of cams and governors with respect to automotive.

CO, PO WD PSO MAPPING

co PO| PO | PO | PO | PO | PO |PO|PO|PO| PO | PO | PO |PSO|PSO
-1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 3 2 1 1 1 1 1 3 1 1 2 2 2 2
CO2 2 3 1 1 1 2 2 3 3 1 2 2 1 2
CO3 3 2 0 1 2 2 2 3 3 1 2 2 2 1
CO4 1 3 1 1 1 1 2 3 3 1 2 2 1 2
CO5 3 1 1 1 2 2 2 3 3 1 2 2 2 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: MECHANISMS (6L+ 6P)
Machine & Structure-Kinematic linkpair and chair- Grublers criteria- Constrained motior-
Degrees of freedom Slider crank and crank rocker mechanismiaversions— Applications—
Kinematic analysis of simple mechanism®etermination of velocity and acceleration f
simple mechaniss
Lab Experiment:
1. To study various types of kinematics links, pairs, chains & mechanisms,
) . D h ; Co1
2. To study different types of chains and their inversions, BTL3
3. Tofind the velocity and acceleration of various links/points in siidank Mechanism
usi ng cdhastractiom method
Equipment Required:
1. Slider crank mechanism
2. Double rocker mechanism
MODULE 2: FRICTION (6L+ 6P)
Friction in screw and nut Pivot and collar Thrust bearing Belt and rope drives. Ratio ¢
tensions—Effect of centrifugal and initial tensienCondition for maximum power transmissio
Lab Experiment:
3. Calculation of power transmissidghrough flat belt drive
4. Calculation of power transmission through V belt drive €02
. . BTL3
Equipment Required
1. Flat Belt drive set up
2. 'V belt drive set up
MODULE 3: GEARS (6L+ 6P)
Gear profile and geometry Nomenclature of spur and helical gear&ear trainsSimple,
compound and eptyclic gear trainsDetermination of speed and torque
Lab Experiment:
1. Calculating gear ratio for sliding mesh gear box CG3
2. Calculating gear ratio for constant mesh gear box BTL3
Equipment Required
1. Sliding mesh gear box
2. Constant mesh geardx
MODULE 4: BALANCING (6L+ 6P)
Static and dynamic balancirgSingle and several masses in different plané&alancing of]
reciprocating and rotary massesgrimary balancing and secondary balancing
Lab Experiment:
1. pBalancing of shaft cos
BTL3

2. Balancing of crank shaft
Equipment Required
1. Shaft
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2. Crank shaft |

MODULE 5: CAM AND GOVERNOR (6L+ 6P)
Cams-Types of cams Design of profiles-Knife edged, flat faced and roller ended followg
with and without offsets for various types of follower motions.
Governors Basics of governors and its types.
Lab Experiment: Co5
1. Study on different cams and follers BTL3
2. Study on different governors
Equipment Required:
1. Cams
2. Governors
I BOOKS
1. Ball aney.P. L, “Theory of Machines"”, Kh
2. R.S. Khur mi and J. K. Gupta22015Theory of
FREFERENCE BOOKS
1 Rao J.S and Dukkipati, R.V, “Mechanism
Eastern Ltd., 2012.
2 Mal hotr a, D.R and Gupta, H.C, “Theory
Publications.

E Resources for Reference

1 | https://ftp.idu.ac.id/wp-

nd%20Mechanisms%20(%20PDFDrive%20).pdf

content/uploads/ebook/tdg/DESIGN%20SISTEM%20DAYA%20GERAK/Theory%200f%20Machi

2 | https://www.academia.edu/43543661/R_S KHURMI_A_ Textbook of Theory of Mach

MOOC

1 | https://lwww.classcentral.com/course/swayakinematicsof-mechanismsand-machines13022

2 | https://unacademy.com/course/theorpf-machines473/KW3UHYON

C_ﬁ_LI_JLRESE AUTOMOTIVE ELECTRICAL AND ELECTRONI( CREDITS 3
COURSE COURSE
CODE EAT51010 CATEGORY PC L-T-P-S 2-0-2-2
APPROVAL h LEARNIN
VERSION 1.0 DETAILS 36" ACM G LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /
. lab records as
First Second Periodica approved b
Periodical Practical PP y Practi
Assessment the Department | Attendance | Theory
Assessment Assessments s cal
(Theory) (Theory) Examination
y Committee
a59/ ¢
15% 15% 10% 5% | 5% 25% 25%
Course | This course will explain with lead acid battery and accessories, construct the starting s
Description | and charging system, to recognize automotiectronics, sensors and activators
1. To recall the lead acid battery and accessories.
Course 2. To |dent|f¥ the starting .system.
Objectives 3. To recognize on charging system.
4. To describe automotive electronics.
5. To choose sensors and activators.
Course Upon completion of this course, the students will be
1. Discuss on the fundamental the lead acid battery and accessories.
Outcomes . .
2. ldentify the starting system.
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3. Apply concept on charging system.
4. Develop automotive electronics.
5. Discuss on sensors and activators.

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS

COs | PO1l| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 0 11 12 1 | 02
col 1 0 0 0 1 0 0 0 0 0 0 0 1 1
co?2 1 0 0 0 0 0 0 0 0 0 0 0 1 2
Cco3 0 0 0 0 0 1 0 0 0 0 0 0 1 0
CcCo4 0 0 0 0 1 0 0 0 0 0 0 0 1 2
ca5 0 0 3 0 1 0 0 0 0 0 0 0 0 3

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ BATTERIES AMTCESSORIES (6L+6P)
Principle and construction of lead acid battery, characteristics of battery, rating capacit
efficiency of batteries, various tests on batteries, maintenance and charging. Lighting s
insulated and earth return system, details of head light amie $ight, LED lighting systen CcCo1
headlight dazzling, current trends in the lighting system and preventive methotian, BTL3
wiper system
Lab: Testingof Lead acidattery
Module 2¢ STARTING SYSTEM (6L+6P)
Condition at starting, behaviour efarter during starting, series motor and its characteristi
principle and construction of starter motor, working of different starter drive units, care CcO2
maintenances of starter motor, starter switches. BTL-3
Lab: Starter motor testing
Module 3¢ CHARGING SYSTEM (6L+6P)
Generation of direct current, shunt generator characteristics, armature reaction, third b
regulation, cut out, Voltage and current regulators, compensated voltage regul CcOo3
alternators principle angonstructional aspects and bridge rectifiers, new developments BTL-3
Lab: Alternator Testing
Module 4¢ FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS (6L+6P)
Current trends in automotive electronic engine managemegstem, electromagneti
interference suppression, electromagnetic compatibility, electronic dashboard instrum COo4
onboard diagnostic system, security and warning system. BTI-3
Lab: Fault finding of relay & fuses in car using Off Board Diagnostics Systemg.(OBDS
Module 5¢ SENSORS AND ACTUATORS (6L+6P)
Types of sensors: sensor for speed, throttle position, exhaust oxygen level, manifold
pressure, crankshaft position, coolant temperature, exhaust temperature, air mass floy co5
engine applicationSolenoids, stepper motors, relay. BTl4

Lab: Fault finding location of sensor in car using OBDS

TEXT BOOKS
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William B. Ri bbens., “Understanding Aut omo
1. | Edition. 2017
2 Tom Denton.;y Aut omobi l e El ectrical and El ectroni

REFERENCE BOOKS

1. | Robert Bosch Automotive Handbook, 10th Edition (2018)., BOSCH 10, ISBN-GT6B0E056 7-8.

2 |Tom Denton., “Electric and Hybrid Vehicles

E BOOKS

1. | https://shorturl.at/qFIJRT

2. | https://shorturl.at/kq019

MOOC

1. | https://shorturl.at/tFQW1

2. | https://nptel.ac.in/courses/108106170

COURSE DESIGN PROJEET CREDITS 1

TITLE

COURSE EAT51803 | COURSE CATEGORY EEC L-T-P-S 0-0-2-6

CODE

Version 1.0 Approval Details 36th AQVI LEARNING BTL4
LEVEL

ASSESSMENT SCHEME

First Review Second Third Review Project Report & Viva Voce
Review
20% 20% 10% 50%
Course This course provides the student significant design experience with the knowledge ang

Description | required to analyse the real time problem statement and gives a strong Engineerin
Practical foundation for understanding the different types of social proklamd its solution
based on engineering knowledge. This course is suitable for general engineering stud
understand the importance of engineering concepts and its relevant applications. Diff
Simulation tools to be used in the execution of thesiyjn methodology. The resources a
team management skills are utilized to develop an innovative, economic solution t
selected problem.

Course The course will enable the students to:

Objective ] o
1. Explore the literature study and report preparatiskills
2. Demonstrate project identification and execution of feasible solution to address

problem statement
3. Elucidate the communication and team management skills

Course Upon completion of this course, the students will be able to

Outcome . . ) o
1. Identify a realtime problem by intensive literature survey
2. Selection of appropriate methodology by using modern tools
3. Design & analyse the solution through appropriate Measurements and calculat

Prerequisites: Design Projee2
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CO, PO AND PS@APPING
PO | PO-| PO-| PO | PO- | PO | PO | PO | PO | PO- | PO | PO | PSO| PSG
-1 2 3 4 5 6 7 8 9 10 11 12 1 2
Cco1 3 3 2 2 3 2 2 3 3 3 3 1 1 1
Cco2 3 3 3 2 3 2 2 3 3 3 3 1 2 2
Co3 3 3 3 2 3 2 2 3 3 3 3 1 1 1
Weightage of Assessment:
Review / Examination Scheme Weightage
First Review 20%
Second Review 20%
Third Review 10%
End Semester Viva Voce 50%

A committee shall be constituted by the HoD for the Review.

Assessment Rubrics

project work)

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentation 10.0
Demonstration 5.0
Individual Roles Distributiérfindividual Objectives in the 5.0

Individual Contribution's(Towards the individual objectives if
the project work)

5.0

Deliverables 5.0
Team work 10.0
Report / Thesis 5.0
Peer Assessment 5.0

* - Attributes for individual contribution.

EVALUATION PARAMETERS FOR ASSESSMENT
To be followed same as approved for Design project 1
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ENTREPRENEURSHIP
COURSE TITLH CREDITS 2
COURSE COD| EGE51004 | COURSE CATEGO ES L-T-P-S 2-0-0-6
Version 1.0 Approval Details 36" ACM LEARNING BTL-3
LEVEL
ASSESSMENT SCHEME
CIA

Surprise Test / Quiz

First Periodical Se.cof‘d Seminar/Assignmen Clis-, 1 EIPRIENEE 5y ESE
Assessment Periodical ts/Project the Department Attendance
Assessment Examination
/| 2YYAGGSS
15% 15% 10% 5% 5% 50%

business.

The students shall develop a detailed insight about various aspects of Entrepreney
Knowledge and Skill levels of Entrepreneur will be discussed in the Module |, wherea

Course holders policies were briefed in the Module Il. Detailed procedure ofgag a busines
Description | plan will be taught in the Module 1ll, mobilization of various resources will be discusg
the Module IV. Finally, Module V will provide insights about monitoring and evaluati

1. The course aims to utibizthe basic concepts of Entrepreneurship

environmentsof new businessenture

I . . . .
Course 3. The course aims to prepare organizational goals of new business

Objective

start-up

2. The course also equips the students to Identilye internal and external

4. The course also trains the studentshoild strategic approaches to succeed in the

Upon completion of this course, the students will be able to
Utilize the basic concepts of Entrepreneurship

Course

Prepare organizationaoalsof newbusiness
Outcome P g 9

Build strategic approaches to succeed in the stegrt

arwpnE

Identify the internal and external environmentsof new business/enture

Assess the progress of a new business venture and promote sustainability

CO, PO AND PSO MAPPING

co PO| PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO|lPSO
-1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 3 2 2 3 2 3 2 2 3 2 2 3 2 3
CO2 3 2 1 2 3 3 2 1 3 3 2 3 3 3
CO3 2 3 2 3 2 3 2 1 2 2 2 3 2 1
CO4 3 3 2 2 2 2 1 2 3 3 2 3 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1IENTREPRENEURZXDMPETENCE (6L)
Entrepreneurshipconcept — Entrepreneurship as a Career Entrepreneurial Personality
Characteristics dbuccessfuEntrepreneur— Knowledgeand Skillsof Entrepreneur. Cco1
Suggested Readings: BTL3
1. Knowledg@nd Skillsof Entrepreneur
MODULE 2ENTREPRENEURENVIRONMENT (6L)

Busines&nvironment Roleof Family and SocietEntrepreneurship Development Training a
Other SupportOrganizational ServicesCentral and State Government Industrial Policies

Regulations InternationalBusiness. co2
Suggested Readings: BTL3
1. Central and Stat@overnment Industrial Policies

MODULE 3: BUSINESS PLAN PREPARATION (6L)
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Sources of Product for BusinefRrefeasibility StudyCriteria for Selection of Produet
Ownership- Capital- Budgeting Project Profile PreparatieMatching Entrepreneur with the
. o ) : - CGo3
Project- Feasibility Report Preparation and Evaluation Criteria.
J BTL3
Suggested Readings:
1. Criteria for 8lection of Product
MODULE 4: LAUNCHING OF NEWVENTURE (6L)
Finance and Human Resource Mobilization Operations PlanMiagket and Channebelection
. : . . CO4
- Growth Strategies Product Launching Incubation, Venture capital, IT startups.
oo BTL3
Suggested Readings:
MODULE SMANAGEMENDFNEWVENTURE (6L)
Monitoring and Evaluation ofBusiness Preventing Sickness and Rehabilitation of Business
Units EffectiveManagementof smallBusiness. CG5
Suggested Readings: BTL3
1. Monitoring and Evaluation ofBusiness
I BOOKS
1. Hisrich Entrepreneurship, Tata McGraw Hill, New Delhi, 2001.
2, S.S.Khanka, Entrepreneurial Development, S.Chand and Company Limited, New Delhi, 2(
FREFERENCE BOOKS
1 Mathew Manimala, Entrepreneurship Theory at the Crossroads, Paradigms & Biakiantra
,2nd Edition ,2005
2 Prasanna Chandra, Projeet®lanning, Analysis, Selection, Implementation and Reviews,
Tata McGrawHill, 1996.
3 P.Saravanavel, Entrepreneurial Development, Ess Pee kay Publishing House, €i9&Tnai

4 DonaldFKuratko,T.VRao EntrepreneurshipA SouthAsianperspective. Cengadesarning2012

E Resources for Reference

1. https://epgp.inflibnet.ac.in/ahl.php?csrno=2@/anagement FO1, M-02)

2. https://epgp.inflibnet.ac.in/ahl.php?csrno=2@/anagement FO1, M-13)

3. https://epgp.inflibnet.ac.in/ahl.php?csrno=2@/anagement FO1, M-14)

4 https://epgp.inflibnet.ac.in/ahl.php?csrno=231anagement FO1, M-21)

5 https://epgp.inflibnet.acin/ahl.php?csrno=28Management FO1, M-30)

1. https://onlinecourses.nptel.ac.in/noc21_mg70/preview
2. https://onlinecourses.nptel.ac.in/noc22_ge03/preview
PROBLEM SOLVING USING QUANTITATI
COURSE TITLE TECHNIQUES CREDITS 1
COURSE CODE ETP51855 COURSE HS L-T-P-S 1-0-2-2
41ACM
Version 1.0 A[';’gt;oi}’sa' LELAEFi/'\EEG BTL-3
Dt. 13 Jul 24
CIA ESE
Second Obsdervation /lab )
First : records as approve
Periodical Periodical AT by the Department Atten Theory Practical
Assessments o dance
Assessment Examination
Assessment /| 2YYAGGSS
15% 15% 10% 5% 5% 25% 25%
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https://epgp.inflibnet.ac.in/ahl.php?csrno=23
https://epgp.inflibnet.ac.in/ahl.php?csrno=23
https://epgp.inflibnet.ac.in/ahl.php?csrno=23
https://epgp.inflibnet.ac.in/ahl.php?csrno=23
https://epgp.inflibnet.ac.in/ahl.php?csrno=23
https://onlinecourses.nptel.ac.in/noc21_mg70/preview

This course is designed to develop and enhance studgusititative aptitude and verbal
reasoning skills, essential for competitive exams, academic pursuits, and profeg
success. The quantitative aptitude section covers fundamental mathematical con

Course problemsolving techniques, and data interpretatiofhe verbal reasoning section focug
Description | on critical thinking, comprehension, and effective communication. Through a combin
of theoretical knowledge and practical exercises, students will gain the confidencg
proficiency required to tackle various ttpde tests.
1. To provide a thorough grounding in basic mathematical concepts and pring
essential for quantitative aptitude.
2. To enhance students' ability to solve a variety of quantitative problems efficiently
accurately.
Course 3. To develop skills in interpreting and analyzing data presented in various formats
Obijective as charts, graphs, and tables.
4. To cultivate critical thinking and logical reasoning abilities necessary for V
reasoning tasks.
5. To develop proficiency in solvinginous types of puzzles and logical reason
problems.
At the end of the course the students will be able to:
1. Demonstrate a solid understanding of fundamental mathematical concepts
their applications.
Course 2. Solve quantitative problems withiccuracy and speed.
Outcome 3. Interpret data from various sources and making informed decisions based or

data.

4. Exhibit strong critical thinking and logical reasoning skills required for vg
reasoning tasks.

5. Solve puzzles and logical reasoning problems.

Prerequisites:Plus Twolntermediate Level

CO AND PO MAPPING

col| Po| Po| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO| PS|
PO 1 2 3 4 5 6 7 8 9 10 11 12 | O1 5
COo1 - - - - - - - - - 3 - -
CO2 - - - - - - - 2 2 3 - -
CO3 - - - - - - - - - 3 - -
CO4 - - - - - - 2 - - 3 2 -
CG5 - - - - - - - - 2 3 2 3
1. Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Number System (3L + 6P)
COo1
Number System, Problems with HCF and L-Clisibility Rules- Progression: AP, GP & HF
Mean & AveragesAllegations & Mixtures- Percentages Maths using BODMAS Rule
BTL2
MODULE 2: Profit & Loss (3L + 6P)
. : . . _ COo2
Profit & Loss Interest: Simple Interest & Compound InteresRatio, Proportion & Variation
Time & Work-Time, Speed & Distane€roblems on Traindrigonometry
BTL3
MODULE 3 : Logarithms (3L+ 6P)
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Logarithms Permutations & CombinatiorsProbability- Surds & IndicesDecimal Fractions €G3
SpatialAbility - Functions- Graphs- Data Interpretation on Multiple Charts BTL3
MODULE 4 : Quadratic Equations (3L + 6P)
Quadratic EquationsSet Theory Conditional Syllogisms Statements and Conclusions co4
Statements and Assumption&eometryMensuration—Pipes & CisternsSequence- Series BTL3
MODULE 5 : Inequalities (3L+ 6P)
Inequalities Image Based Problem€locks & CalendardProblems on AgesFactor Theorem| CQ5
- Power Theorem Remainder TheorerCoordinate Geometry BTL3
TEXTIBOOK
1 SharmaArun (2022) Quantitative Aptitude for Competitive Examinations{d. New Delhi:
McGraw Hill.

REFERENCE BOOK

Agarwal, R§022). How to Prepare for Quantitative AptitudBlew Delhi: S Chand.
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INTERNSHI®2
COURSE TITl  (To be evaluated i semester. To be carried out in summe CIRZRIE L
after 4" semester)
COURSE
COURSE CODQ EAB1804 CATEGORY EEC L-T-P-S 0-0-0-0
. . LEARNING

th L

Version 1.0 Approval Details 36" ACM L EVEL BTL4

ASSESSMENT SCHEME

Visit Report,Feedback of the employePresentation & Viva Voce, MCQ Assessment

100%

Course This course aims to inculcate the application of knowledge & skill learned thr
Description classroom practices. It demands the academic component consisting of resg
reflection, written andoral skills of the learner.

The course will enable the students to
Course 1. Explore career alternatives prior to graduation.
Objective 2. Integrate theory and practice.
3. Assess interests and abilities in their field of study.
4. Build a record of workxperience.
Upon completion of this course, the students will be able to
1. Choose appropriate modern tools used in the field of Electronics and Communig
Course engineering to manage the resources effectively by applying innovative ideas
Outcome | 5 pemonstrate ethical conduct and professional accountability while working in a {
for the benefit of society.
3. Communicate effectively and to write the scientific report of the learnings
Prerequisites: Basic knowledge in Measurements, Data Analysis rjpmégation.

CO, PO AND PSO MAPPING

PO | PO| PO| PO| PG| PG| PO | PO | PO| PO| PO | PO | PS| PS
1 2 -3 4 5 6 7 8 9 -10 | 11 12 | 01| O2

Co1 2 2 3 3 2 2 1 2 - - 2 - 1 3
CO2 2 2 3 3 2 - 1 2 2 2 - - 2 1
CG3 2 2 3 3 2 - 1 2 3 3 3 2 1 1

Weightage of Assessment:

AssessmenScheme Weightage
Presentation & Viva voce 50 %
Report 20 %
Feedback of the Employer 30%

A committee will be constituted by the HoD with Internship coordinator as head for learning assessment
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process

Assessment Rubrics

comprehensibility

skills and average
comprehensibility

Performance Excellent(5) Good(4) Fair(3) Poor(2)
Indicators

Requirement Requirement welll Requirement well| Understood the| Not properly
analysis and clarity] understood and| understood  but| requirement and | understood the
on problem | problem problem not defined | requirements
statement(5) statement  well| statement not| properly and problem

defined well defined statement  not

defined properly
Relevance with| Relevant Relevant to| Partially relevant | Irrelevant
Industry  /Societal industry with small
problem(5) modifications
Project timeline | Scheduled ang Scheduled ang Scheduled but nol Not Scheduled
scheduled(5) followed strictly but not followed | followed and not
strictly followed

Usage of latest| latest applications| Moderate usage| Slightly outdated No latest
application andl and s of t\ ofnewtechnology applications and
software(5) used software
Design and code Excellent design Effective design Satisfactory Desigl Irrelevant design
efficiency(5) of experiment and| but all possible

all possible| outcomes are not

outcomes are| handled

handled
Report Excellent Good Average Poor
Preparation(10) documentation documentation documentation documentation
Presentation  skills| Excellent Good confidence ,| Less confidence Poor skills
,Fluency and| communication lack of vocabulary need tg
comprehensibility(5) | skils and good communication be improved and

poor
comprehensibility

Slide

organization

Content is

Content is

Content is not

Poor organization

and contents time| organizedproperly | organized properly organized properly | and least time
conscious(b) and effective time| but not effective management
management time management
Feedback from| Regular  /novel Regular  /Novel Regular /existing Irregular
Industry mentor(5) idea/Excellent idea/Good idea/Good /existing
executon of | execution of| execution of| idea/Poor
project project project execution of
project
SEMESTER
COURSE TITLH VEHICLE DYNAMICS CREDITS 4
COURSE CODHE  EAT51011 COURSE PC L-T-P-S 2-1-2-2
CATEGORY,
Version 1.0 Approval 36" ACM LEARNING LEVE BTL3
Details

ASSESSMENT SCHEME

CIA

ESE
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Observation /
lab records as
First Periodical Se.CO.”d . BV
Periodical Practical the .
Assessment Attendance | Theory | Practical
(Theory) Assessment Assessments | Department
(Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course Vehicle dynamics is a course that helps to study the performance related to the
Description dynamics of all the parts of a vehicle. This course cax@nsept about the design of th

vehicle's tires and its functions, ideas about suspension functions, also it covers th
static and dynamic performance of a vehicle at various road and speed conditions.

Course Objective

1. To discuss vibratirgystems and its analysis, modeling, simulation and m
analysis.
2. To apply various Suspension systems, selection of springs and dampers.
3. To interpret the stability of vehicles on curved track and slope, gyroscopic e
and

cross wind handling.
4.  To discuss tyres, ride characteristics and effect of camber, camber thrust.
5. To develop vehicle handling under different steering conditions and directi
stability

of vehicles.

Course Outcome

Upon completiorof this course, the students will be able to

1. Discuss on vibration effects in vehicles and how to handle it properly.
2. Apply the principles and types of suspension and the new technologies needed
maximize its effectiveness.
3. Applythe concept of stability of vehicles on curved track and slope, gyroscopic e
and cross wind handling.
4. Analyze the ride characteristics and effect of camber, camber thrust.
5. Develop vehicle handling concepts under different steering d¢amrdi and directiona
stability of vehicles.
CO, PO AND PSO MAPPING
CO |PO|PO2|PO3|P04|PO5|PO6|PO7|PO8|POY9| PO | PO | PO | PSO | PSO
-1 10 11 12 1 2

Col | 2 3 2 3 2 - 3 - - - - 3 2 1
CO2 | 3 2 3 2 3 - 2 - - - - 2 1 2
COo3 | 2 3 2 3 2 - 2 - - - - 3 2 1
CO4 | 3 2 3 2 3 - 3 - - - - 2 1 2
CO5 | 3 3 3 3 3 - 2 - - - - 3 2 1

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: INTRODUCTION (6L+3T+6P)
Classification of vibration, definitionsyechanical vibrating systems, vibration and hum
comfort. Free, forced and damped vibrationglagnification and Transmissibility. Vibratig
absorber. Model of an automobile, one degree of freedom, two degree of freedom sys
- Multi-degree of Freedorsystems.
Lab Experiments Co1
1.Testing of natural frequency BTL3

Software/Equipment Required
1. Measuring DevicesDisplacement, Velocity and acceleration

MODULE 2: SUSPENSION

(6L+ 3T+6P)

Requirements. Spring mass frequency. Wheel hop, wheel wobble, wheel shimmy, Ch
suspension spring rate. Calculation of effective spring rate. Vehicle suspension in fore

COo2
BTL3
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directions. Hydraulic dampers and choice of damper characteristics. émdient,
compensated, rubber and air suspension systems. Roll axis and vehicle under the a
side forces.

Lab Experiments

1. Measurement of displacement, velocity and acceleration

2. Whirling of Shaftsto determine critical speed

Software/EquipmentRequired
1.  Whirling of shaft

MODULE 3: STABILITY OF VEHICLES (6L+ 3T+6P)

Load distribution. Stability on a curved track and oslepe. Gyroscopic effects, weig
transfer during acceleration and braking, over turning and sliding. Rigid vetsi@bility and
equations of motion. Cross wind handling.

Lab Experiments

1. Camber angle measurement cos

BTL3

Software/Equipment Required
1. Cambeangle measuring device

MODULE 4: TYRES (6L+ 3T+6P)

Types. Relative merits and demerits. Raderacteristics. Behaviour while cornering, §
angle, cornering force, power consumed by a tyre. Effect of camber, camber thrust.
Lab Experiments

1. Introduction to MAT Labk Simulink, solving simple MCK problems CO4
BTL3
Software/Equipment Required
1. MAT Lab Simulink

MODULE 5: VEHICLE HANDLING (6L+ 3T+6P)

Over steer, under steer, steady state cornering. Effect of braking, dittigges on steering
Effect of camber, transient effects in cornering. Directional stability of vehicles.
Lab Experiments

1. Modal Analysis of given structure €05

BTL3

Software/Equipment Required
1. LS Dyna/Adams

TEXT TEXT BOOKS

1. ThomasDGi | | espi e, “Fundamentals of vehicl ¢

2. J. Y. Wong, ‘Theory of Ground Vehicles’

REFEREFERENCE BOOKS

1 Hans Pacejka, Tire and Vehicle Dynamics, Elsevier, 2012.

2 Garrett T K, Newton K and Steadls “Motor Vehicle”, Butt e
New Delhi, 2001.

E Resources for Reference

1. The Motor Vehicle, Automobile engineering,

Authors: T. K. Garrett, Kenneth Newton, William Steeds
Publisher: ButterworttHeinemann, 2001

ISBN 0750644494, 9780750644495

2. Theory of Ground Vehicles, Fifth Edition.

By J. Y. Wong - 2022; ISBN:9781119719700, 1119719704
Page count:600; Published:19 April 2022; Format: Hardback
Publisher: Wiley; Language: English; Author: J. Y. Wong
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MOOC

1. http://nptel.ac.in/courses/107106080/
2. https://www.mooc-list.com/course/vehicledynamicsii-corneringiversity
COURSE | Design and Simulation of Electric and Hybrid Vehicl| CREDITS 3
TITLE
COURSE EAT51012 COURSE PC L-T-P-S 2-0-2-2
CODE CATEGORY
VERSION 1.0 APPROVAL 36" ACM LEARNING BTL4
DETAILS LEVEL
ASSESSMENT SCHEME
CIA ESE
Pl SEE] Practical recc):?nsr:de;\/::c;;[/)rlg\tl)ec
Periodical Periodical Attendanc Practica
Assessment!  Assessment Assessmenty by the D(.epar_tment e Theory |
(Theory) (Theory) Semneon |
/ 2YYAUUSS
15% 15% 10% 5% 5% 25%6 | 25%
Course | The course provides a detailed information about design and simulation of various compq
Description | of electric and hybrid vehicles. Torque and Energy Consumptiteofric and Hybrid Vehicl
(EHV) will be educated to the learners. Design of Energy storage and management g
were taught to the students. Finally course also provide detailed insights about des
controllers and safety systems of EHV
Course 1. Students should calculate total torque and energy required to propel an EHV
Obijectives 2. Students should Design and Simulate an Energy Storage System for an EHV
3. Students should analyze the Design procedure of Energy Management Systen|
EHV
4. Students should evaluate the Design Procedure of Various Controllers and Safe
Systems of an EHV
5. Students should explain the design procedure of Charing Station of an EHV.
Course Upon completion of this course, the studemtd! be able to
Outcomes 1. Calculate total torque and energy required to propel an EHV
2. Design and Simulate an Energy Storage System for an EHV
3. Analyze the Design procedure of Energy Management System for an EHV
4. Evaluate the Design Procedure of idas Controllers and Safety Systems for an E
5. Explain the design procedure of Charing Station for an EHV.

Prerequisites:

Two and Threeheeler EV Technology

CO, PO AND PSO MAPPING

COs PO1| PO2| PO3| PO4 | PO5| PO6| PO7| PO8| PO9| PO1| P | PO 12| PSO| PSO

0 |O 1 2
11

Co1 3 3 3 2 3 2 2 1 2 1 1 3 3 3

CQ2 3 3 3 2 3 2 2 1 2 1 1 3 3 3

CG3 3 3 3 2 3 2 2 1 2 1 1 3 3 3

CO4 3 3 3 2 3 2 2 1 2 1 1 3 3 3

CQ5 3 3 3 2 3 2 2 1 2 1 1 3 3 3

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Motor Torque Calculations for Electric Vehicle (10L+5P)
Types of ResistaneeCalculation- Total Tractive Force Torque Calculatior Energy g_ﬁj

Consumption

Electrical connections
Lab ComponentSimulation of Electric Motor & Generator

Selection and sizing of MoteComponent sizing Locations Mechanical and
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Software:MATLAB

Module 2¢ Design of Energy Storage Solutions (10L+5P)
Cell Types Charging and Discharging calculatiddell Selection and sizindattery layout CG2
Battery Pack Configuration and Constructid@election criteria. BTL4
Lab Component Simulation of Energy Storage System

Software:MATLAB

Module 3¢ Design of Energy Management System (10L+5P)
Energy Management SysterRule based control and optimizatidoased control Software CO3
based high level supervisory contrdlode of power- Behavior of motor Advance Feature BTL4
Lab ComponentSimulation ofEnergy Management System

Software:MATLAB

Module 4¢ Design of Controllers and Safety Systems (10L+5P)
Controllers — Classification— Development Process- Software - Hardware - Data CO4
Management-User Interface- Cyber Security Safety System BTL4
Lab ComponentSimulation of Controllers and Safety Systems

Software:MATLAB

Module 5¢ Design of Charing Station (10L+5P)
Charing Statior- Layout- Types— Infrastructure- Selection and Sizing of charging statie é:_ﬁj

Safety Systems.
LabComponent : Simulation of Various Components of Charging Station
Software:MATLAB

TEXT BOOKS
Amir Khajepour, Saber Fallah and AvestaGood
Vehicles Technol ogi es, Model I i ng Wlday& Contr (
1. | Sons Ltd, 2014.
Antoni SzumanowsKki |, “Hybrid Electric Power
Model I i ng, Control, and Simulation”, I Gl Gl
2.
REFERENCE BOOKS
Emadi , A. (Ed.), Miller, J., EBoca &katan,, M. , “
CRC Press, 2003
Sheldon S. Williamson, “Ener gy NueHybsidy e ment
El ectric Vehicles”, Springer, 2013
Il brahim Dinger, Hal il S. Hamut and Nader J§g
Vehicle Battels5y st ems” , JohnWil ey& Sons Ltd. 2016
Mehrdad Ehsani, Yi min Gao, Al i Emadi “ Mo d ¢
Cell Vehicles_  Fundamentals, Theory, and Dae
E BOOKS
https://www.academia.edu/35166844/Basics_of Electric_Vehicles Design_and_Function
1.
https://www.researchgate.net/publication/297751735 Electric_vehicle _design_modelling_and ¢
mization/link/59fc1835458515d070628374/download
2.
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https://www.academia.edu/35166844/Basics_of_Electric_Vehicles_Design_and_Function
https://www.researchgate.net/publication/297751735_Electric_vehicle_design_modelling_and_optimization/link/59fc1835458515d070628374/download
https://www.researchgate.net/publication/297751735_Electric_vehicle_design_modelling_and_optimization/link/59fc1835458515d070628374/download

MOOC

https://www.coursera.org/certificates/poweselectronicsmotors-ew-iitbombay
1.
2 https://onlinecourses.nptel.ac.in/noc21 eell2/preview
_IC_ZI(_)rtJERSE CONTROL SYSTEM FOR AUTOWEOAPPLICATION CREDITS 3
COURSE COURSE
CODE EAT51013 CATEGOR PC L-T-P-S 2-0-2-2
: Approval ™ LEARNING
Version 1.0 Details 36" ACM LEVEL BTl4
ASSESSMENT SCHEME
CIA ESE
Observation / lab
F.IrSt. Second Periodical| Practical (ESUESES
Periodical approved by the :
Assessment Assessmen Attendance | Theory Practical
Assessmen (Theory) ts Departme.nt
t (Theory) Examination
/| 2YYAGQGS
15% 15% 10% 5% 5% 25% 25%
This course gives a strong theoretical foundation for understanding open loop and close
Course | control system analysis and is suitable for general engineering students. It covers sta
Description | analytical tools such as Bode plBplar plot, rootloci and nyquist plots. Later part of the modu
focuses on formation of state space equation and analysis of observability and controllabil
1. To familiarize the students with the modeling of electromechanical system the
characteristics of control components
2. To provide knowledge on Feedback control and stability analysis in Time and freq
Course domains.
Objective 3. To develop a specific technical expertise in the analysis and design of Fe&utivdiai
Systems.
4. To familiarize vth the modeling of dynamical systems, to simulate and analyze the sta
of the system using MATLAB.
Upon completion of this course, the students will be able to
1. Analyze electromechanical systems using mathematical modelling aruitd transfer
function
2. Determine Transient and Steady State behavior of systems using standard test sign
Course
Outcome compute Steady _s_tate error _
3. Analyze the stability of the system using frequency response plots
4. Analyze the stability of the systeby applying &rious stability criteria.
5. Model state space equation in various forms andlgtze the observability and controllabili
of the system.

CO, PO AND PSO MAPPING

co | Po1 | Po2 | Po3 | Po4 | Pos | PO | PO7 | POS | Poo | PO | PO | PO | PSG
10 | 112 | 12| 1
cor | 3 | 3 ; 3 1 ; : : : i i i 1
coz | 3 | 3 3 i i ; : : : : 1 2
cos | 3 | 3 3 2 2 ; : : : : : 2 2
cos | 3 | 3 3 2 2 ; : : : : : 2 1
cos | 3 | 3 3 3 1 ; : : : : : 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related
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https://www.coursera.org/certificates/power-electronics-motors-ev-iitbombay
https://onlinecourses.nptel.ac.in/noc21_ee112/preview

MODULE 1SYSTEMS AND THEIR REPRESENTATION (6L+ 6P) |

Basic elements in control system®pen and closed loop systemE&lectrical analogy of mechanical a
thermal systems- Transfer function— Synchros- AC and DC servomotorsBlock diagram reductior
techniques- Signal flow graphs.
Suggested Readings
Transfer function of field controlled and armature controlled DC motor
Lab Experiments
1. Transfer function of AC Servomotor
2. Study of Synchros
Software/Equipment Required
1. Two Phase AC Servomotor Kit
2. Synchro Transmitter and Receiver Pair

Co1
BTL4

MODULE 2TIME RESPONSE ANALYSIS (6L+ 6P)

Time response Time domain specificationsTypes of test input-| and Il order system responsérror
coefficients— Generalized error seriesSteady state error P, Pl, PID modes of feedback control.
Suggested Readings:
PID based speed control of DC motor
Lab Experiments

1. Analog Simulation of Tyg@and Typel system

2. Design of P, Pl and PID controllers

3. Determination of time domain specifications using MATLAB
Software/Equipment Required

1. Process Control Simulator Kit

2. MATLAB Software

Cco2
BTL3

MODULE 3: FREQUENCY RESPONSE ANALYSIS (6L

+ 6P)

Frequency response Bode plot— Polar plot- Determination of closed loop response from open |o
response- Correlation between frequency domain and time domain specifications.
Suggested Readings:

1. Improvement of Steering Response Development Using Bode Plot

2. Frequency Response Analysis using Lead, Lag and ag&bmpensator
Lab Experiments

1. Frequency response analysis using Bode Plot and Polar Plot using MATLAB

2. Frequency Response Analysis usingll.kag and Lealdag Compensator
Software/Equipment Required

1. MATLAB Software

2. LeadlLag Compensator Network Kit

Ca3
BTL4

MODULE 4STABILITY OF CONTROL SYSTEM (6L+ 6P)

Characteristics equationLocation of roots in S plane for stabilityRouth-Hurwitz criterion—Root locus
construction— Effect of pole, zero addition Gain margin and phase margiiNyquist stability criterion,
Suggested Readings:
Rootlocus approach in design of PID controller for cruise control application
Lab Experiments

1. Response of first and second order system using MATLAB

2. Stability analysis of linear system using MATLAB
Software/Equipment Required
MATLAB Software

CO4
BTL4

MODULE 5STATE SPACE ANALYSIS (6L+ 6P)

Introduction to State Space Analysi$hase variable and Canonical ForrfState TransitiorMatrix —
Solutions to state space equation Discretization of state space equation, controllability &
observability of systems.

Suggested Readings:
State space modeling of DC Motor using MATLAB
Lab Experiments
1. Digital Simulation of linear system usiMATLAB/Simulink
2. Digital Simulation of notinear system using MATLAB/Simulink

3. State space representation of a system using MATLAB

CG5
BTL4
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MATLAB Software

Software/Equipment Required

I BOOKS
1. K. Ogata, “Moder n Cont Pearson Edacgtiom Mew Délhn 017, 5t
2. . J. Nagrath& M. Gopal, : Control Systems E
3. Ashish Tewari, “Moder nSiGwounltirnokl” ,D eJsa hgnn Wi It ehy
EREFERENCE BOOKS
1 B. C. Kuo, “Automatic Control Systems”, Pre
2 M. Gopal, “Control Systems, Principles & D
3 M. N. Bandyopadhyay, “Control Engineering T
4 M. Gopal, “Modern Control System Theory?”,

E Resources for Reference

1. https://easyengineering.net/contrebystemsengineeringby-nagrathnw/
2. http://docs.znu.ac.iryfmembers/pirmohamadi_ali/Control/Katsuhiko%200gata%20_%20Modern
Control%20
Engineering%205th%20Edition.pdf
3. https://pdfcoffee.com/controlsystemsby-anandkumarpdf-free.html
MOOC
1. https://onlinecourses.nptel.ac.in/noc19_de04/preview
2. https://onlinecourses.nptel.ac.in/noc22_ee31/preview
3. https://onlinecourses.nptel.ac.in/noc20_me25/preview
4. https://onlinecourses.nptel.ac.in/noc21_ee70/preview
5. http://nptel.ac.in/courses/108103007/
COURSE TITLE INTRODUCTION TO INDUSTRY 4.0 CREDITS 3
COURSE
COURSE CODE| EAB1014 CATEGORY PC L-T-P-S 2-0-2-6
. . h LEARNING
Version 1.0 Approval Details | 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Periodical Se_co_nd Practical (SR
Assessment Periodical Assessmen approved by the Attendance | Theory | Practical
(Theory) Assessment ts Departmgnt
(Theory) Examination
/| 2YYAGGS
15% 15% 10% 5% 5% 25% 25%
Industry 4.0, also known as the fourth industrial revolution, represents a signif
advancement in digital technology compared to previous decdtlesevates the role of
connectivity through the Internet of Things (IoT), rdale data accessibility and th
integration of cybeiphysical systems. Industry 4.0 introduces a more comprehensivg
Course interconnected approach to manufacturing, bridging theypical and digital realms. Th
Description facilitates improved collaboration and accessibility across various aspects su

departments, partners, vendors, products and individudlee course provides a
overview of the major trends and fundamental conceptdrafustry 4.0, highlighting it
relevance for development. It also offers a detailed explanation of emerging technol
and their impact.

Course Objective

The course should enable the students to
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applied in industries.

E

Enumerate the application of computing in 10T security

industrial 10T

1. Explore the fundamental concept in Industry 4.0 forieas applications.
2. Gain knowledge on the concept of sensors, communication and networking pra

3. Outline the use of analytics and data management in industrial 10T

5. Developsolution for Real time problems and analyze case studies relate

Upon completion of this course, the students will be able to
1. Comprehend the basic concepts involved in industry 4.0

commercialized in industries.
Course Outcome 3

loT
4. Summarize the application of computing in 10T security

2. Infer knowledge in the basics of sensorspmmunication and networks

Paraphrase the importance of Big Data analytics and data management in ind

5. lllustrate the applications of Industrial 10T with reé&he case studies.

PrerequisitesBasic knowledge of computer network and internet

CO, PO AND PSO MAPPING

co g PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO| PSO
Ll 23| 4|5 |6 |7 |8 |9 |10|11|12|-1]-=2
oL 3| 33|32 -1 -]2[3]3]-]2]2
coz |3 3332 -1 -Tz2]3]3]2]2]2
cos | 3| 3| 33 2] -1 -]2]38]3]-]2]2
coa | 3] 3332 -1 -]2[3]3]-]2]2
cos |3 3|33 2] -1 -]Tz2]3]3]2]2]2

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE INTRODUCTION TO INDUSTRY 4.0

(6L+ @)

The Fourth Revolution, Globalization and Emerging Issues, LEAN Production S
Introduction: Cyber Physical Systems and Next Generation Sensors, Collab
Platform and Product Lifecycle Managemt, Augmented Reality and Virtual Reali
Artificial Intelligence
Suggested Readings
Comparison of Industry 4.0 Factory and Today's Factory
Lab Experiments

1. Introduction to Arduino

2. Introduction to raspberry Pi
Software/Equipment Required
Arduino,Raspberry Pi

Co1
BTL3

MODULE 2: INDUSTRIAL loT

(6L+ &)

lloT-Introduction, Industrial l10T: Business Model and Reference Architec
Topology, Industrial loTLayers: Il0T Sensing, lloT Processing, lloT Communig
IloT Networking,
Suggested Readings:
Drivers, Enablers, Compelling Forces and Challengésdiastry 4.0
Lab Experiments
1. Interfacing Arduino to Zigbee module
2. Interfacing Arduino to Bluetooth module
Software/Equipment Required
Arduino, Zigbee, Bluetooth

CcOo2
BTL3
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MODULE 3: BIG DATA AN&T ANALYTICS

(6L+ @)

Big DataCharacteristics and types of Big Data, Analysing of Baupljcations, B
Data tools, Introduction toMachine Learning and Data Sciend® and Julig
Programming, IIOT Analytics, Role of Analytics in IIOT, Data visualization Tech
Suggested Readings
Software Defined Networking
Lab Experiments

1. Measurement of temperature values of the process

2. Measurement of pressure values of the process
Software/Equipment Required
Arduino/Raspberry piNode mcu

Ca3
BTL3

MODULE 4: lloT SECURITY

(6L+ &)

Industrial 10T: Securit$;loud Computing in IloT, Fog Computing in lloT
Suggested Readings:

Data Management using Hadoop

Lab Experiments

Modules and Sensors / Actuators Interfacing (IR sensor, Ultrasonic sensors, Sq
moisture sensor, Relay, Motor, Buzzer)

Software/EquipmentRequired

Raspberry pi/node mcu, Relay, Motor, Buzzer, Sensors

CG4
BTL3

MODULE 5: APPLICATIONS AND CASE STUDIES

(6L+ )

Industrial 10F Application DomainsAutomobile, Oil, chemical and pharmaceutic
industry, Applications of UAVB industries, Real case studi€dmart Home, Smat
Farm and Smart Car

Suggested Readings:

AutomobileManufacturing Industries

Lab Experiments

Smart home applications

Software/Equpment Required

Embedded PC based development boards

CG5
BTL3

TEXT BOOKS
1. Al asdair Gilchrist, "Il ndustry 4.0: The
2. I smai | But un, “I'ndustrial Il oT Ehad 1 iet

edition, Springer, 2020.

REFERENCE BOOKS

1. Christoph Jan Bartodziej, “The
and Applications in Production

Concept
Logistig

2. Raj kamal , “ Emhreahdietde cStywlsrtee,m: Pr ogr ammi ng

Hill Education, 2017.

E RESOURCES FOR REFERENCE

1. https://www.pdfdrive.com/industry40-industriatrevolution-of-the-21stcentury

€187573163.html

2. https://download.e-bookshelf.de/download/0007/6832/86AG-0007683286
0014731014.pdf
MOOC
1. https://onlinecourses.nptel.ac.in/noc20_cs24/preview
2. https://www.coursera.org/learn/industriainternet-of-things?
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COURSE TITL DESIGN PROJELT CREDITS 1
COURSE CO[ EAT51805 COURSE CATEGOR EEC L-T-P-S 0-0-2-6
Version 1.0 Approval Details 36 th ACM LEARNING| BTL5
LEVEL
ASSESSMENT SCHEME
First Review Second Review Third Review Project Report & Viva Voce
20% 20% 10% 50%
Course This course provides the student significant design experience with the knowledge and

Description

required to analyse the real time problem statement and gives a strong Engineering and P
foundation for understanding the different types of social probteand its solution based o
engineering knowledge. This course suitable for general engineering students to understg
importance of engineering concepts and its relevant applications. Different Simulation to
be used in the execution of the dgsi methodology. The resources and team management 4
are utilised to develop an innovative, economic solution to the selected problem.

Course
Objective

The course will enable the students to:

1. Demonstrate a wide range of the skills learned duthmgr course of study by delivering
product that has passed through the design, analysis, testing and evaluation.

2. Encourage multidisciplinary research by integrating the concepts learned in a various
courses.

3.Develop problem solving, analysis, $egis and evaluation skills and communication skill
emphasizing them to prepare project report, poster and oral presentation.

Course
Outcome

Upon completion of this course, the students will be able to

1. Identify and work for the real life needstbk society

2. Implement practical solutions to the societal problem

3. Demonstrate the importance of Engineering concepts and its relevant application

Prerequisites: Design Proje@&

CO, PO AND PSO MAPPING

PO1 | PO2 | PO- | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO- | PO | PO | PSG | PSG

3 10 11 12 1 2

Co1 3 3 2 2 3 2 2 3 3 3 3 1 1 2

C02 3 3 3 2 3 2 2 3 3 3 3 1 2 1

CG3 3 3 3 2 3 2 2 3 3 3 3 1 2 2

Weightage of Assessment:

Review / Examination Scheme | Weightage

First Review 20%

Second Review 20%

Third Review 10%
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End Semester Viva Voce

50%

A committee shall be constituted by the HoD for the Review.

Assessment Rubrics

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning oProject Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentatior 10.0
Demonstration 5.0
Individual Roles Distributidrfindividual Objectives in the 5.0
project work)
Individual Contributions(Towards the individual objectives | 5.0
in the project work)
Deliverables 5.0
Team work 10.0
Report / Thesis 5.0
Peer Assessment 5.0

*

- Attributes for individual contribution.

COURSE PROFESSIONAL SKILL AND ETHICS CREDITS| Non Credit
COURSE COURSE
CODE ETP51854 CATEGORY MC L-T¢P¢S 0-0-3-2
. . 41ACM
Version 1.0 Approval Details Dt. 13 Jul 24 LEARNING LEVEL BTLg 3
CIA ESE
Second Observation / lab
First Practical records as approved
Periodical Periodical by the Department Attendance Theory Practical
Assessments s
Assessment Examination
Assessment | 2YYAUGSS
15% 15% 10% 5% 5% 25% 25%
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The Grooming and Mock Interview Training course is a focusédOprogram designed tq
prepare the students fosuccessful campus placements and professional careers. This g

Course | covers essential aspects of personal grooming, professional etiquette, effe
Description | communication, resume building, and interview preparation. Through practical exer
interactive sessionsand reaiworld scenarios, students will gain the skills and confide
needed to excel in job interviews and professional environments.
1. To enhance personal grooming and professional etiquette.
2. To improve verbal and newerbal communicabn skills.
Course 3. To create customised resumes and cover letters as per job role.
Obijective 4. To prepare students for various types of interviews.
5. To provide practical experience through mock interviews and group discussion
Upon completion of this courséhe students will be able to
6.Exhibit appropriate personal grooming and professional attire suitable for various bug
environments.
7.Communicate effectively and confidently in verbal and +werbal interactions, ensurin
Course clarity, articulation, and apppriate tone.
Outcome | 8.Formulate wellstructured, targeted resumes and cover letter that highlight relevant sk

achievements, and experiences.
9.Prepare for different types of interviews (HR and Technical), knowing what each ass¢
10. Engage confidently in mockterviews, receiving and incorporating feedback
improve performance.

PrerequisitesPlusTwo EnglishintermediateLevel

CO,POANDPSOMAPPING

PO PO PO POl §| §| PO Po1 Po| PO1 >4 54

coro| RO FIFPI o Rl 0| 6| R o PRI RP| PRY 1T 2
1
Cco1 - - - - - - - 2 1 2 - 3 1
CcO2 - - - - - - - 2 2 2 - 3 0 1
co3 | - | - | | - - -] -] 222 -|3]1]1
coa | - | - | -| - - -] -] -]1] 2| 2|3]1]1
cos | - | - | - | - - -] -] -]2]2|2|3]1]1
1: Weaklyrelated, 2: Moderately related and 3: Stronglyrelated

Module 1 : BUSINESS ETHICS AND ETIQUETTE (9P)

Importance of personal groomirQressing for success: Business formal and business casual
Personal hygiene and grooming tipdakeup and accessories for a professional {dokoduction col
to professional behavieBu si ness et i gqu e tPraetise for proféssonahdredsin gr.0
Dining Etiquettes

Module 2 : TAILORING ANDJSTOMIZING RESUME TO MEET JOB ROLE INCLMBERGEIOER (9P

Key components of a professional resumailoring youresume for different job profilesUse of
Action verbsin Resuri@ e s u me d o ' -Revaewirdy ardl oefining ssudent resumes as per| CG2
description Customizing cover letters for specific roles, Preparation of Checklist and Por, BTk

Researching for #tncompany and gaining details of the job description 3
Module 3: VERBAL AND NONERBAPRESENTATION IN THE INTERVIEW (9P)
Effective speaking skilsrticulation and clarityTone and pitch contrelintroducing oneself in 3 co3
) . . o . L BTk
professional settingMaking first impressionNonVerbal Communication: Importance of bog 3
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languageEye contact, facial expressions, and gestuRmstureand handshakeMagics of smile in
interview-Roleplaying exercises to enhance nwarbal cuesTime management in interviews

Module 4: INTERVIEW PREPARATION TECHNIQUES

(9P)

Overview of different types of interviews: HR and Techrditaderstanding what each type ¢
interview assessediscussing frequently asked interview questio83 R method for answering
behavioural questions (Situation, Task, Action, RedRityctice for answering common questions|
pairs, Removing Fear, nervousness and anxiety using relaxation method and breathing techi

Co4
BTL3

Module 5 : MOCK INTERVIEWS AS PER JOB ROLE AND FEEDBACK

(9P)

Simulated oneon-one interviews as per job description with feedbdr&leplaying in different
interview scenarios (HR,echnicah Time management in responségedback to Each Stude
regarding merits and scopes for improvement, Advanced strategies for handling difficult inte
guestions, Negotiation skills and salary discussions, Interaction with Alumni AmbasBddkmsgth
Panel Interview Followp Emails and LetterMaintaining Professional Connections and network

CG5
BTL3

TEXT BOOK
1 Collins, Allan (2016MR Interview Secrets: How Ace Your Next Human Resources Interview, Dg
Your Interviewers & AND THE JOB YOU WADHA: Success in hr.
Semester Vi
COURSETITLI ENGLISH FOR COMPETITIVE EXAMINATIONS | CREDITS |1
COURSECODE | GLS51006| COURSE CATEGORY | HS L-T-P-S 0-0-2-1
VERSION 1 APPROVADETAILS 35" ACM LEARNING LEVE BTLA
ASSESSMENTSCHEME
CIA ESE
Surprise Test /
First Periodicy  Second || Quiz, as approved
Assessment eriodica ractica y the Attendance | Practical | Theory
Assessment | Assesment Department
Examination
I 2YYAGGS
15 % 15% 10 % 5% 5% 25 % 25 %
This course provides students with the skills and strategies needed to succe
Course competitive exams, such as English grammar, vocabulary, reading and writing skills, li

Description comprehension, and critical thinking. It also helps themnderstand the English
and exam structure better.

languag

anddebates.
Course 2. To prepare the students to read literary materials, comprehend them, and resp
Obijective to questions based on them.

demands.
4. To give students a setting in which to tat@mpetitive exams.

1. To provide an environment where people may compete on both a formal and ca
level and employ those abilities in regular conversation, presentations, group discusg

3. Assisting students in developing social awareness and positive responses to sc

Uponcompletionof this coursethe studentswill be able to;

Course 2. Improve vocabulary and grammar to increase success in competitive
Outcome examinations.

1. Acquire knowledge of the structure and format of competitive examinations.

3. Develop critical thinking and problesolving skills to answer complex questions.
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4. Analyse their vocabulary armmmmunication ability to buildhe knowledge of idioms

phrasal verbsind commonly used expressiofts better produdivity, job performance ang

to develop seHlconfidence.

5. Learn how to approach and solve comprehension and essay questions with
confidence.

Prerequisites:intermediateLevel

CO,POANDPSOMAPPING

cO PO1 | PO2 | PO | PO PO PO6 | PO PO PO9 | PO1 | PO1 | PO PS | PS
3 4 5 7 8 0 1 12 o1 | O2
CO1 - - - - - - - 3 - -
CO2 - - - - - - 2 2 3 - -
CO3 - - - - - - - - 3 - -
CO4 - - - - - 2 - - 3 2
CO5 - - - - - - - 2 3 2 3
1:Weaklyrelated,2:Moderatelyrelatedand3:Stronglyrelated
MODULEL (6P)
Introduction to Competitive Examd3ELTS, TOEFL etc., Co1
Precis writing- Types of Letter writing Businesd etters— Letters for employability BTL2
MODULE2 (6P
Reading Comprehensie@loze TestPassag€ompletionPractice Test Listening CQo2
Comprehension Exercise (Lab) BTL3
MODULE (6P
Spotting ErrorsSentence Improvemer®ractice Test COo3
BTL-3
MODULE} (6P
Para JumblesTracingOdd Sentencessynonyms and Antonyni®ractice Test CO4
BTk
3
MODULE 5 (6P
Idioms andPhrases, One Word Substitution, Active and Passive Voice, -Didéetct CG5
SpeecHPractice Tests BTL-3
TEXIBOOK
1. | General English for Competitive Exams, by Dr. Rashmi SHigilitbon
REFERENCEBOOKS
1. | TOEFL
EREFERENCES
1 https://www.careers360.com/atebooks
2 https://www.dishapublication.com/ebooks
3 https://www.visionias.net/p/freee-booksfor-all-competitive.htm
4 https://www.fdaytalk.com/ebooks/
MOOC
1 | https://www.mooc-list.com/tags/english
C_?IEI_JLRESE Fundamentals of Finite Element Analysis CREDITS 4
COURSE
COURSE EAT51015 CATEGOR PC L-T-P-S 2-1-2-2
CODE v
APPROVA . LEARNING
VERSION 1.0 L DETAILS 36" ACM LEVEL BTL4
ASSESSMENT SCHEME
CIA ESE
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Observation / lab
F.irSF Se_cond Practical ap[;?g\?égsb?/ihe
Periodical Periodical Attendanc | Theor .
Assessmenl  Assessment Assessments Departme;nt e y Practical
t (Theory) (Theory) Examm'atlon
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
This course aims to make the students expert in solving the engineering structural, theri
Course | and fluid flow problems with the help of finite element methods procedure. Also aims to
Description | provide knowledge on mathematical background in the FE analysis and phandson
trainingon analysis of engineering problems using FEA packages.
The course should enable the students to:
1. Identify the mathematical and physical principles underlying in finite element metho
Course 2. Apply the procedure of statistructural analysis in 1D approach
Objectives | 3. Analyse the procedure of static structural analysis in 2D approach
4. Evaluate the procedure of dynamic analysis
5. Apply the Heat transfer and fluid flow problem in 1D and 2D approach
Upon completion of thigsourse, the students will be able to
1. Interpret the mathematical and physical principles underlying the Finite Element
Method (FEM) as applied to solid mechanics and thermal analysis
Course . . .
OuUtcomes 2. Apply static structural analysis problems in 1D approach
3. Analyse statistructural analysis in 2D approach
4. Derive and solve dynamic analysis structural problems
5. Solve the Heat transfer and fluid flow problem in 1D and 2D approach

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO | PO | PO | PO PO PO | PO | POl | PO PSO| PSO
COs 1 5 3 4 PO5 6 PO7 8 9 0 11 PO12 1 5
Col| 3 3 1 3 3 1 1 - - - 1 3 3 3
co2 | 3 3 2 3 3 1 - - - - - 3 3 3
Co3 | 3 3 3 3 3 2 1 - - - - 3 3 3
CcCo4 | 3 3 3 3 3 1 - - - - 1 3 3 3
Co5 | 3 3 3 3 3 1 1 - - - 1 3 3 3
1- Weakly Correlated, 2Moderately Correlated and 3StronglyCorrelated
Module 1¢ INTRODUCTION (6L+3F6P
Engineering design analysieaning and purpose, steady state, propagation and
transient problems. Concepts of FDM, FEM, FVM. Steps involved in FEM. Appli
of FEM to structural analysis, heat transéerd fluid flow problems. Advantages and
limitations of FEM. Test for convergence. Element choice. Commercial finite eler,
packages. Solution of Boundary value problemtegral formulation for numerical co1
. s - . . BTL4

solution- Variational methods Minimum total poential energy formulation.
Practical Experiments

1. Force and stress analysis of trusses

2. Stress and deflection analysis in various beam with different load type
Module 2¢ ONE DIMENSIONAL FINHIEEMENT ANALYSIS (6L+3T6P
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Use of bar and beam elements in structural analysis. Bar Elenafgtiffness matrix

formulation by direct and polynomial methods. Boundary condition and assemble

concepts. Beam element characteristics matrix. Global, loadéliral coordinates. CQ2

Practical Experiments BTL4
1. Stress analysis of a rectangular plate with circular hole
2. Stress analysis of the corner angle bracket

Module 3¢ TWO DIMENSIONAL FINITE ELEMENT ANALYSIS (6L+3T6P

Linear and quadratic Triangulalements- Rectangular elementsQuadratic
quadrilateral elements 2D elements applications for plane stress, plane strain an
axissymmetric problems. Treatment of boundary condition. Iso Parametric eleme CcQo3

Practical Experiments BTL4
1. Stress analysis of axissymmetric component
2. Stress and deflection analysis in various beam with different load type

Module 4¢ STRUCTURAL AND DYNAMIC ANALYSIS (6L+3T6P

1D & 2D problems in Solid mechanics. Dynamics problems representation in FE
vibration problem formulation. Torsion of neaircular shaft axisymmetric problem.
Case Studies like Structural analysis of Chassis Frame, Whirling speed of prope
shaft, contact analysis of gears, modal analysis of suspension system, impact, ¢ Co4
worthinessetc. BTL4

Practical Experiments
1. Thermal stress analysis within the rectangular plate
2. Convective heat transfer analysis of a 2D component

Module 5¢ HEAT TRANSFER AND FLUID FLOW ANALYSIS (6L+3T6P

1D & 2D problems in fluid mechanics and hieahsfer by conduction and
convection. Transient thermal analysis. Case Studies like Heat transfer analysis
piston, fins.

) ) CGO5

Practical Experiments BTL4

1. Modal analysis of various beam with different load types

2. Harmonic analysis of a 2D component

3. Simulation of sgng-mass system using MAT LAB
TEXT BOOKS
1/J. N . Reddy, “Finite EIl ement Methods”, 2nd
2|P. Seshu, “Text Book of Finite Element Anal

REFERENCE BOOKS

Robert D. Cook, David S. Mal kus, Mi chael E.

1 ; S .

el ement analysis”, 4th edition, John Wiley
2 | Krishnamurthy,C.S., Finite Element Analysis, Tata McGraw Hill. 2013
E BOOKS

1 | https://www.mooc-list.com/tags/finiteelementmethod

2 | https://lwww.my-mooc.com/en/mooc/finiteelementmethod-fem-analysistsinghuax70120073x1/

3 | https://lwww.mooc-list.com/tags/finiteelementmethod

MOOC

1 | https://www.mooc-list.com/tags/finiteelementmethod

2 | https://lwww.my-mooc.@m/en/mooc/finite-elementmethod-fem-analysistsinghuax70120073x1/
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C_?#FESE VEHICLE DIAGNOSTAG® MAINTENANCE CREDITS 3
COURSE COURSE
CODE EAT51016 CATEGOR) PC L-T-P-S 2-0-2-2
APPROVAL ™ LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
i S . Observation / lab
o o Practical records as approved .
Periodical Periodical Practic
Assessments | by the Department | Attendance| Theory
Assessmen Assessment o al
t (Theory) (Theory) Examination -
[ 2YYAUUSS
15% 15% 10% 5% 5% 25% 25%
Course | The course aim is to impart practical and timely decision making in the vehicle maintena
Descriptio | workshop. Adapt the systematic procedure suggested by vehicle manufacturers in the
n Engine, Chassis and Electrical systemanuillary systems components maintenance..
1 Familiarize on vehicle maintenance procedures
2 Gain knowledge in maintenance procedures for various engine component
Course 3. To demonstrate the procedure of chassis component maintensystems
Objectives 4. Acquire the knowledge in maintenance procedures for various Electrical compor
and accessories.
5. Instill the procedures for maintenance of fuel system, Cooling systems, Lubricatia
system and Vehicle Body
Upon completion of this course, the students will be able to
1 Developthe vehicle maintenance procedures
2 Evaluate themaintenance procedures for various engine component
Course . . .
3 Identifythe chassis component maintenance systems
Outcomes . . .
4. Interpret maintenance procedures for various Electrical component and accesso
5. Formulate thevehicle manual procedures for maintenance of fuel system, Coolin
systems, Lubrication system and Vehicle Body

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | POl1| PO2| PO3| PO4 | PO5| PO6| PO7| PO8| PO9 PO1| PO | PO | PSO| PSO
0 11 12 1 2
Col 3 3 - |- 3 - - 1 2 - - 2 1 1
CQo2 3 3 - - 3 - - 1 2 - - 2 1 2
CaG3 3 3 - - 3 - - 1 2 - - 2 1 3
CO4 3 3 - - 3 - - 1 2 - - 2 1 2
CQ5 3 3 - - 3 - - 1 2 - - 2 1 3
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
MODULE 1MAINTENANCE OF RECORDS AND SCHEDULES (6L+6°)
Importance of maintenance, preventive (scheduled) and breakdown (unscheduled)
maintenance, requirements of maintenance, preparatiorclécklists Inspection schedule, Co1
Maintenance of records, log sheets and other forms, safety precautions in maintenance BTL3
Practical:Study the layout of automobile repair shop, tools and instruments.
MODULE 2 ENGINE MAINTENANGREPAIR AND OVERHAULING (6L+6°)
Dismantling of engine components and cleaning, cleaning methods, visual and dimens co2
inspections, minor and major reconditioning of varioasnponents, reconditioning BTL3
methods, engine assembly, special tools used for maintenance overhauling, engine tun
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Practical:1. Cylinder reboring.2. Valve grinding and valve lappifaglt diagnosis of petrol
and diesel fuel system and filters & aleaners.

MODULE 3 CHASSIS MAINTENANG&EPAIR AND OVERHAULING (6L+6°)

Mechanical and automobile clutch and gear box, servicing and maintenance, maintena
servicing of propeller shaft and differential system. Maintenance servicing of suspensio
systems. Brake systems, types and servicing techniques. Steering systemsylaveg idrad
maintenance. Wheel alignment, computerized alignment and wheel balancing.
Practical 1. Adjustment of pedal play in clutch, brake, hand brake and steering wheel. 2
Removal of tyre & tube.3. Wheel balancing and alignment
4. Brake bleeding anddgustment

CG3
BTL3

MODULE 4ELECTRICAL SYSTEM MAINTENAERYICING AND REPAIRS (6L+6°)

Testing methods for checking electrical components, checking battery, starter motor,
charging systems, DC generator atiggrnator, ignitions system, lighting systems. Fault
diagnosis and maintenance of modern electronic controls, checking and servicing of dg
board instruments.

Co4
BTL3

Practical:Fault diagnosis of ignition, starting and charging system.

MODULE 5 MAINTENANCE OF FUEL SYSTEM, COOLING SYSTEMS, LUBRICATIO

(6L+6°)
SYSTEMAND VECHICLE BODY

Servicing andnaintenance of fuel system of different types of vehicles, calibration and
tuning of engine for optimum fuel supply. Cooling systems, water pump, radiator,
thermostat, anticorrosion and antifreeze additives. Lubrication maintenance, lubricating
changng, greasing of parts. Vehicle body maintenance, Minor and major repairs. Door
and window glass actuating system maintenance.

Practical:1. Calibration of fuel injection pump 2. Fault diagnosis of petrol and diesel fue
system and filters & air cle&rs.

LIST OF EQUIPMENTS:

Engine Analyzer

Cylinder compression pressure gauge
Vacuum gauge

Tachometer

CG5
BTL3

PwnNPE

Wheel balancer and

Wheel aligner

Tyre remover

Bearing puller

. Cylinder reboring machine

10. Valve grinding machine

11. Valve lapping machine

12. Fuel injection calibration test bench with nozzle tester

© N

TEXT BOOKS

1. | John Duke "Fleet Management", McGraiill Co. USA, reprint 2012.

Jigar A. DoshDhruv U. Panchal and Jayesh P. Maniahicle Maintanance and GarageE Pracfi
2. | Prentice Hall f India, 2014.

REFERENCE BOOKS

1 | James D HaldermarAdvanced Engine Performance Diagnesisll- 2011.

2 | Service Manuals from Different Vehicle Manufacturers.

E BOOKS

169




1 https://books.google.co.in/books?id=WMAwBToKbvgC&pg=PA8&dqg=vehicle+diagnostics&hl=en
&ved=0ahUKEwiXxd2Jst7ZAhWMo48KHQhfAACQEAEILDAB#v=onepage&q=vehicle%20diagng
alse

5 https://books.google.co.in/books?id=gnE1DgAAQBAJ&printsec=frontcoger@.domotive+technolog
y&hl=en&sa=X&ved=0ahUKEwicvrO
st7ZAhUGSY8KHa04A3UQBAEIOzAD#v=0nepage&q=automotive%?20technology&f=false

MOOC

! https://www.udemy.com/topic/carrepair/

2 https://alison.com/topic/learn/144741/introductiorto-car-maintenancelearningoutcomes
‘CIEIC‘I)'EERSE ADVANCED VEHICLE TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51017 CATEGORY PC L-T-P-S 2-0-2-2

. Approval T LEARNING
Version 1.0 Details 36'"ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /

First - lab records as
- Second Periodical : approved by the

Periodical Practical .
Assessmen Assessment Assessments Departmgnt Attendance | Theory | Practical
t (Theory) (Theory) Examm-atlon

Committee
a59/ ¢

15% 15% 10% 5% 5% 25% 25%

Course | This course gives the knowledge on new trends in power plants; new developments in

Descriptio | suspension, brakes and safety; technology for noise and pollution reduction; new
n developments in vehicle operation and control; concepvehicle automated trucks.

1. To interpret on new trends in power plants
2. To discuss on new developments in suspension, brakes and safety
Course . . . .
Objective 3. To fjesgn new technology for noise qnd poll_utlon reduction
4. To identify new developments in vehiclparation and control
5. To develop concept of vehicle automated trucks
Upon completion of this course, the students will be able to
1. Interpret on new trends in power plants

Course 2. Discuss on new developments in suspension, brakes and safety

Outcome | 3. Design new technology for noise and pollution reduction

4. ldentify new developments in vehicle operation and control
5. Develop concept of vehicle automated trucks

CO, PO AND PSO MAPPING

co PG | PO | PO | PO | PO | PO |PO | PO | PO | PO | PO | PO | PSO|l PSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
Co1 3 1 3 1 3 - - - - - 2 3 3 1
CQo2 2 1 2 3 3 - - - - - 1 2 2 2
CO3 3 2 1 2 2 - - - - - 2 3 3 2
CO4 2 1 2 3 2 - - - - - 1 2 2 1
CO5 3 1 3 3 2 - - - - - 1 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: TRENDS IN POWER PLANTS (6L+ 6P)
Stratified charge / lean burn engineblydrogen engined. PG/ CNG Engine8iogas Co1
Engines. BTL-3
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Lab Experiments

1. Perfamance test o.PG/ CNG Engine
Equipment Required

1. LPG/ CNG Engine

MODULE 2SUSPENSION, BRAKES AND SAFETY (6L+ 6P)
Air suspension Closed loop suspensicrantiskid braking system, Brake Retarde
Regenerative brakingehicle safety air bags crash resistancepassenger comfort.
Lab Experiments
1. Test on suspension system
2. Test on brake Co2
BTL3
Equipment Required
1. Suspension systems
2. Brakes
MODULE 3NOISE & POLLUTION (6L+ 6P)
Noise Reduction of noise Internal & external pollution control through alternat
fuels / power plants Catalyticconverters and filters for particulate emission.
Lab Experiments
1. Measurement of pollution in Engines
2. Testing on catalytic convertors co3
; : BTL3
Equipment Required
1. Gas analyzer
2. Smoke meter
3. Catalytic Convertor
MODULE 4VEHICLE OPERATION AND CONTROL (6L+ 6P)
Computer control for pollution, noise and fuel econorlransducers and actuatofs
Information technology for receiving proper information and operation of ¢i&icle
like optimum speed and direction.
Lab Expenment_s _ coa
1. Measuring noise
. BTL3
2. Measuring fuel economy
3. Testing actuator
Equipment Required
1. Noise measuring device
2. Fuel measuring device
3. Actuator
MODULE 5:VEHICLE AUTOMATED TRACKS (6L+ 6P)
Preparation and maintenance of proper road netwef{ational highway network
with automated roads and vehicleSatellite control of vehicle opation for safe
and fast travek Hyperloop Technlogy.
CO5
Lab Experiments BTL3

1. Procedure for road network maintenance
Equipment Required

I TEXT BOOKS

1. Heinz Heisler, "Advanced Vehicle Technolegy’hold Publication

FREFERENCE BOOKS

1 | Beranek.L.L., Noise reduction, McGraw Hill Book Co., Inc., Newyork, 2013.
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2

| Bosch Hand Book, 3rd Edition, SAE, 2013

E Resources for Reference

1. https://books.googleco.in/books?id=aLgNET9YkS0C&pg=PA368&dg=modern+vehicle+tec|
gy+by+heinz&hl=en&sa=X&ved=0ahUKEwjsg9nVpZHaAhVK0o48KHfXgDaAQBAEIJjAA#v
&g=modern%20vehicle%20technology%20by%20heinz&f=false

2. https://bo oks.google.co.in/books?id=EKOCxo4rfnMC&printsec=frontcover&dg=modern+ve
+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo048KHfXqDaAQ6A
#v=onepage&g=modern%20vehicle%20technology%20by%20heinz&f=false

MOOC
1. www.moditech.com/en/training/moderrvehicletechnologyspecial
2. https://lwww.edx.org/course/hybridvehicles
COURSE TITL Research Methodology & IPR CREDITS 2
COURSE CO[ EGE51005| COURSE CATEGORY ES L-T-P-S 2-0-0-2
Version 1.0 Approval Details 36" ACM |LEARNING LEVH BTI3
ASSESSMENT SCHEME
CIA
. Second Surprise Test / Quiz
First L . . etc., as approved by ESE
Periodical e e Semlnar/As_S|gn the Department Attendance
Assessmen| ments/Project L
Assessment t Exammayop L
/| 2YYAUUSS
15% 15% 10% 5% 5% 50%
The students shall develop a detailed insight about various aspects of Res
Methodology and IPR. Research Process and its type will be discussed in the M(
Course whereas research variables were briefed in the ModuleDBtailed procedure of datg
Description preparation and analysis will be
taught in the Module IlI, report writing will be discussed in the Module V. Finally, Mg
V will provide insights about IPR
1. The course aims tmlentify andappreciatescientificinquiry
2. The course also equips the students to develop the skillriting researchproposals
3. The course aims to plaa systematicoutlook towards business Situations for th
Course purpose of objective decisiomaking,andthe methodof conductingscientifiGnquiry
Objective to solveorganizationaproblems
4. The course also trains the students to analgaégaand find solutionsto the research
problems
5. Thecourse aims the students to Prepare research reports
Upon completion of this course, the students will be able to
1. Identifyandappreciatescientificinquiry
2. Develop the skill ofvriting researchproposals
3. Plana systematicoutlook towards business Situations for the purpose of objecti
Course . . . . . .
outcome decisionmaking,andthe methodof conductingscientifiénquiryto solveorganizational
problems
4. Consolidate data and write technical reports
5. Summarize the salient features of Intellectual Property Rights

CO, PO AND PSO MAPPING

co PG | PO | PO | PO | PO | PG | PO | PO | PO | PO | PO | PO | PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 3 3 2 2 3 3 2 2 2 2 2 3 2 2
CQG2 2 3 1 1 3 3 2 3 2 3 2 3 1 1
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https://books.google.co.in/books?id=aLgNET9YkS0C&pg=PA368&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEIJjAA#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false
https://books.google.co.in/books?id=aLgNET9YkS0C&pg=PA368&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEIJjAA#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false
https://books.google.co.in/books?id=aLgNET9YkS0C&pg=PA368&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEIJjAA#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false
https://books.google.co.in/books?id=Ek0Cxo4rfnMC&printsec=frontcover&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEINTAD#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false
https://books.google.co.in/books?id=Ek0Cxo4rfnMC&printsec=frontcover&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEINTAD#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false
https://books.google.co.in/books?id=Ek0Cxo4rfnMC&printsec=frontcover&dq=modern+vehicle+technology+by+heinz&hl=en&sa=X&ved=0ahUKEwjsq9nVpZHaAhVKo48KHfXqDaAQ6AEINTAD#v=onepage&q=modern%20vehicle%20technology%20by%20heinz&f=false

CO3 3 2 1 1 3 2 1 2 1 2 2 3 2 2
CO4 2 3 1 1 3 2 1 1 3 3 2 3 2 2
CO5 2 3 1 1 3 2 3 2 3 3 2 3 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE IINTRODUCTION (6L)
BusinesResearch- Definition and Significancethe research process Types of Research
Exploratory and causal Researtheoretical and empirical ResearelCross— Sectional and
time — series Research Research questions / ProblemsResearch objectives Re®arch
- ; : . . COo1
hypotheses- characteristics- Research in an evolutionary perspectivéhe role of theory in BTL3
research.
Suggested Readings:
1. Research Hypotheses
MODULE 2RESEARCH DESIGN AND MEASUREMENT (6L)
Research designDefinition—types of research desigiVariables in ResearehMeasurement
and Scaling— Different scales— Construction of instrument-Validity and Reliability o
instrument. Types of data Primary Vs Secondary datdvVlethods of primary data collection
Survey Vs ObservatiehExperiments- Construction of Questionnaire and instrumenTypes| CO2
of Validity —Sanpling plar-Sample size determinants optimal sample size sampling
techniques- Sampling methods. BTL3
Suggested Readings:
1. Sampling Techniques
MODULE 3: DATA PREPARATION AND ANALYSIS (6L)
Data Preparatior-editing— Coding-Data entry— Validity of data— Qualitative Vs
Quantitative data analyses— Applicdions of Bivariate and Multivariate statistic
techniques, Factor analysis, Discriminant analysis, Cluster analysis, Multiple regressi Cca3
Correlation, Multidimensional scaling. BTL3
Suggested Readings:
1. Cluster Analysis
MODULE 4: REPORT DESIGN, WRITING AND ETHICS IN BUSINESS RESEARCH (6L)
Research reportTypes— Contents of report- need for executive summary Chaptalizatior
contents of chapterreport writing—the role of audénce—readability—comprehension-tone
—final proof—report format—title of the report co4
; BTL3
Suggested Readings:
1. Report Writing
MODULE 5: INTRODUCTION TO IPRS (INTELLECTUAL PROPERTY RIGHTS) (6L)
Meaning, importance- Various Types of Intellectual Property Right®atent, Copyrights
Geographical Indication, trade Secretes, Industrial DesigRegistration, rights— World e
Intellectual Property Organization (WIR@jtellectual PropertyRights in India
. BTL3
Suggested Readings:
1. Patent and Copyrights
I BOOKS
1. UmaSekaran, ResearchMethodsforBusiness,WileyPublications,2011.
2. DonaldR.CooperandPamela S.SchinBlesinessResearchMethodataMcGrawHill,2010
FREFEREMCIEOKS
1 Naresh K Malhotra —Marketing Research: An Applied Orientation, Pear
Education,4thEdition,2010.
2 T.N.Srivastava&ShailajaRego -
BusinessResearchMethodology, TataMcGrawHill,2013,Edition.2012
3 Uma Sekaran and Roger Bougie, Research method8usiness, 5th Edition, Wiley Indi
NewDelhi,2012.
4 Karuppasamy & H.C.Bindusha, A Practical Approach to Intellectual Property Rights, Himg
Publications, Mumbai, 2014.

E Resources for Reference

1 http://ep gp.inflibnet.ac.in/ahl.php?csrno=33ocialworkeducation(Po®29)
2. http://ep gp.inflibnet.ac.in/ahl.php@srno=33Social work educatioP05M01)
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http://ep/
http://epgp.inflibnet.ac.in/ahl.php?csrno=33
http://ep/
http://epgp.inflibnet.ac.in/ahl.php?csrno=33

3. http://epgp.inflibnet.ac.in/ahl.php?csrno=33 (Social work education (RID)
4 http://ep gp.inflibnet.ac.in/ahl.php?csrno=3Social work  education(P05VI12)
MOOC
1. https://onlinecourses.nptel.ac.in/noc23_ge36/preview
2. https://nptel.ac.in/courses/127106227
COURSE
TITLE PROJECT PHABE CREDITS 3
COURSE COURSE
CODE EAT51806 CATEGORY EEC L-T-P-S 0-0-6-6
. . 36th ACM | LEARNING i
Version 1.0 Approval Details LEVEL BTL5
ASSESSMENT SCHEME
FIRST PROJECT REPOR]
REVIEW SECOND REVIEW THIRD REVIEW VIVAVOCE
20% 20% 10% 50%
This course is designed to offer a diverse range of objectives, spanning from desig
practical implementation to computational work and reseatwdsed projects. Ever|
proposed project presents a pathway to accomplish the desired learning outcomesoreh
purpose of this module is to serve as a platform for students to not only develop,
Coursg . integrate their existing knowledge and skills but also to explore and, in certain d
Description | contribute to new knowledge through literature review, experimentation, asdelling and
analysis, as applicable. Moreover, the module places a strong emphasis on recogniz
nurturing students' curiosity and motivation. It strives to provide a gratifying lear
experience through close interaction and guidance from an atéclsupervisor.
The course will enable the students to:
1. Undertake theoretical studies, computer simulations and hardware construg
based on the literature review performed.
Course 2. Produce progress reports on the work completed and maint@sthedule the time|
Objective frame of the project
3. Finally deliver a seminar and prepare a report/paper to present in a forum invo
paper presentations and demonstration of the operational hardware and softw
Upon completion of this courséhe students will be able to
1. Categorize the topic of interest and identify the project domain based on
Course societal / industry requirements
Outcome 2. Reproducing the existing system and feasibility of the proposed project
3. Articulate the methodology of the project bad on comprehensive Literatu
survey and break down to point out the methods and strategies for implementa
CO, PO AND PSO MAPPING
co PO | PO | PO | PO | PO | PO | PO | PG| PO | PO | PO | PO |PSG|PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
fO 3 1 2 0 0 2 1 1 2 1 1 2 2 1
gO 3 1 2 0 0 2 1 1 2 1 1 2 2 2
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http://ep/
http://epgp.inflibnet.ac.in/ahl.php?csrno=33
https://onlinecourses.nptel.ac.in/noc23_ge36/preview
https://nptel.ac.in/courses/127106227

3 1 2 0 0 2 1 1 2 1 1 2 2 1

1: Weakly related, 2: Moderately related and 3: Strongly related

The Project Work shall be carried out in thedief Automobile Engineeringtudents shall work in convenie
groupsof not more than four members in a group. Every Project Work shall have a Supervisor. Duri
period the supervisor shall guide the students to implement the project. The students shall give per|
presentations of the progress made in the Projéark.

Each group shall finally produce a report covering background information, literature survey, pr
statement, project work details and conclusions. This final report shall be typewritten form as specified
guidelines. Assessment Review AR

Assessment

Review / Exam Weightage
First Review 20%
Second review 20%

Third review &DEMO 10%
Project Report &viva Voce | 50%
TOTAL 100%

A committee shall be constituted by the HoD for the Review

Assessment Rubrics

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentation 10.0
Demonstratiori 5.0
Individual Roles Distributién
(Individual Objectives in the project 5.0
work)
Individual Contribution's(Towards
the individual objectives in the 5.0
project work)
Deliverables 5.0
Team work 5.0
Report / Thesis 5.0
Publication, Patent, Funding,

" 5.0
Competitions
Peer Assessment 5.0

* - Attributes for individual contribution
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Semester VIII

COURSE TITL PROJECT PHASE CREDITS| 13
COURSE COO EABI1807 COURSE CATEGOH EEC L-T-P-S 0-0-26-10
37 th ACM
. . LEARNIN
Version 1.0 Approval Details dated BTL5
oL 20.01.2023 | G LEVEL
ASSESSMENT SCHEME
PROJECT
FIRST REVIE\ SECOND REVIEW THIRD REVIEW REPORT &
VIVAVOCE
20% 20% 10% 50%

This course encompasses a diverse range of objectives, catering to both desig
manufacturing, computational work, and reseasghiented projects. Regardless of t
chosen project, all participants will have ample opportunities to attain the inten
learning outcomes. The primary goal of this module is to furnish students with a plat

Course to foster and consolidate their knowledge and skills, encouraging them to explore
Description potentially contribute to new knowledge through various means such as literagwiew,
experimentation, or modelling and analysis when relevant. Furthermore, the cd
places significant emphasis on nurturing curiosity and-meelfivation, promoting a
fulfilling and engaging experience for students as they engage in close collabonatin
their academic supervisor.
The course will enable the students to:

1. Undertake theoretical studies, computer simulations and hardware construg
based on the literature review performed.

Course 2. Produce progress reports on the watkmpleted and maintain to schedule th
S time frame of the project
Objective . . : .

3. Finally deliver a seminar and prepare a report/paper to present in a fg
involving paper presentations and demonstration of the operational hardw
and software

Uponcompletion of this course, the students will be able to
1. Build and demonstrate the prototype based on the technical knowledge gg
in the phase 1
Course . . . . . o
2. Design Engineering solutions to real time problems utilizing system approa
Outcome . . .

3. lllustrate and interpret the graphical results obtained

4. Analyze, Evaluate and compare the performance of the results.

5. Communicate with Engineers, peer team members and professionals

CO, PO AND PSO MAPPING

co PO1 g_ PG| PO | PO | PO | PO | PO | PO | PO | PO | PO | PS | PS
> 3 4 5 6 7 8 9 10 11 12 o1 | O2
CO1 3 3 2 2 3 1 1 1 3 1 3 1 3 2
CQO2 3 3 2 2 3 1 1 1 3 1 3 1 2 3
CG3 3 3 2 2 3 1 1 1 3 1 3 1 3 2
CG4 3 3 2 2 3 1 1 1 3 1 3 1 2 3
CG5 3 3 2 2 3 1 1 1 3 1 3 1 3 2

1: Weakly related, 2: Moderately related and3rongly related

The Project Work shall be carried out in the diedf Automobile Engineering. Students shall work
convenient groups of not more than four members in a group. Every Project Work shall have a Sup
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During this period thesupervisor shall guide the students to implement the project. The students shal
periodical presentations of the progress made in the Project Work.

Each group shall finally produce a report covering background information, literature survey, pr
statement, project work details and conclusions. This final report shall be typewritten form as speci
the guidelines. Assessment Review / Exam.

Assessment
Review / Exam Weightage
First Review 20%
Second review 20%
Third review &DEMO 10%
Project Report &viva Voce| 50%
TOTAL 100%

A committee shall be constituted by the HoD for the Review

Assessment Rubrics

Parameter Weightage (%)
Title & Objectives 5.0
Review of Literature (RL) 10.0
Design / Implementation 10.0
Methodology 5.0
Planning of Project Work 5.0
Testing Environment / Test Cases 5.0
Analytical thinking 5.0
Technical Knowledge 5.0
Presentation 10.0
Demonstration 5.0
Individual Roles Distributiér{individual 50
Objectives in the project work) '
Individual Contribution's(Towards the
individual objectives in the project work) 5.0
Deliverables 5.0
Team work 5.0
Report / Thesis 5.0
Publication, Patent, Funding, 50
Competitions '
Peer Assessment 5.0

* - Attributes for individual contribution
EVALUATION PARAMETERS FOR ASSESSMENT
To be followed same as approved for Project Phase |
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Department Elective$DE)

Vertical 1 Vertical 2 Vertical 3 Vertical 4
SEM EV Technolo Intelligent Mobilit Engine /Vehicle Design/
9y 9 y Technology Manufacturing
Electric Drives and | Instrumentation for | Alternative Fuels and | Production
Control Intelligent Mobility Energy Systems Technology
OR OR OR OR
. Intelligent Integrated Product
Policy for EMobility | Transportation Vehlcle pody Design and
engineering
system Development
Batterv Technolo Advanced Driver ;u;ocrr; ?]t,:;/; Pollution Computerintegrated
y oy Assistance System Manufacturing
v OR OR OR OR
Ele_ctrlc and Hybrid | V2V and V2X Off Road Vehicles Process_PIar_wng and
vehicles Technology Cost Estimation
: ECU Model Based | Vehicle Design Data - .
Charging Technolog System Design Characteristics DigitalManufacturing
OR OR OR OR
v Cyber security for
Power Electronics y . y Design of Engine Industrial Automation
Automotive .
for EV . Exhaust system and Robotics
Engineers
Modelling and Automotive Safety Renewable Source of Igfselgirgfents
Simulation of EV Systems Energy P
VI OR OR OR OR
Coding for EV Automopve Auto_mquve I_-|eatmg Industrial Engineering
Electronic Ventilation Air and Management
Management Systen| Conditioning (HVAC) 9
Computer . . . . .
Architecture and SelfDriving Cars Vibrationand Noise Compu_tatlonal Fluid
: Control Dynamics
Data Analytics
VII OR OR OR OR
Pose estimation and Lean Manufacturin
Smart Grid for EV | state estimation of Fuel Cell Technology o 9
- and Six sigma
selfdriving cars
Syllabus for Department Electives
Semesterclll
Vertical I Electric Vehicle Technology
C_(I_D#LRESE ELECTRIC DRIVES AND CONTROL CREDITS 3
COURSE COURSE
CODE EAT51500 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL ™ LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
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Observation
/ lab records

F'|rsjt Second Periodical| Practical 2 EEpeE
Periodical by the Attendanc .
Assessment Assessments Theory Practical
Assessmen (Theory) Departme.nt e
t (Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Thiscourse giving a broad overview of Electrical Drive Systems. It is assumed that the st
Course | have prior exposure to Electrical Machines and Power Electronics. The control princiy
Descriptio | various DC and AC motors using solid state converters are discussethl&siof selection o
n Electric Motors are introduced. Some of the applications of Electrical Drives are
highlighted.
1. To understand the basic concepts of different types of electrical machines and their
Course performance
Objectives 2. To study thaifferent methods of starting D.C motors and induction motors.
3. To study the conventional and sclitiate drives
Upon completion of this course, the students will be able to
1. Understand the basics and types of electric drives with vaigiading conditions.
Course 2. Understand the speed torque characteristics of motor.
Outcomes | 3. Understand modern speed control techniques to the motor.
4. Understand the various methods of speed control of DC motor.

5. Understand the AC motor control techniques for different apiarzs.

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 PO1} PO | PO | PSO| PSO
0 11 12 1 2
COl | 3 2 3 2 2 3 3 2 3 3 3 3 3 3
CO2 | 3 2 3 2 2 3 3 2 3 3 3 3 3 3
CO3 | 3 2 3 2 2 3 3 2 3 3 3 3 3 3
Co4 | 3 2 3 2 2 3 3 2 3 3 3 3 3 3
COo5 | 3 2 3 2 2 3 3 2 3 3 3 3 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Introduction to Electric Drives (6L+6°)
Basic Elements Types of Electric Drivesfactors influencing the choice of electrigiives
—heating and cooling curvesLoading conditions and classes of dut@election of power
rating for drive motors with regard to thermal overloading and Load variation factors Cco1
Practical: BTL3
Speed control of universal motor using controlled rectifier
Braking methods of DC motor
Module 2¢ DRIVEMOTORCHARACTERISTICS (6L+6°)
Mechanical characteristicsSpeedTorgque characteristics of various types of load and d
motors—Braking of Electrical motorsDC motors: Shunt, series acdmpound-single phase
and three phase induction motors.
Practical: COo2
. . BTL3
Load test on single phase Induction Motor
Speed control of Induction Motor using V/f method and three phase voltage source
inverter
Module 3¢ STARTINGMETHODS (6L+6°)
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Typesof D.C Motor starters- Typical control circuits for shunt and series moter$hree
phase squirrel cage and slip ring induction motors.
Practical: cG3
. . BTL3
Load test on threghase squirrel cage Induction motor
Speed control of three phase slip ring Inductidotor
Module 4¢ CONVENTIONAANDSOLICSTATESPEEONTROOFD.C.DRIVES (6L+6P)
Speed control of DC series and shunt moter&rmature and field control, Wartleonard
control system-Using controlled rectifiers and DC choppeapplications.
Practical: CO4
Speed control of DC shunt motor BTL3
Load test on DC Shunt motor
Load test on DC Series motor
Module 5¢ CONVENTIONAANDSOLICSTATESPEERONTRODFA.C.DRIVES (6L+6°)
Speed control of three phase induction mote¥oltage control, voltage / frequency contrg
slip power recovery schemeUsing inverters and AC voltage regulateepplications. CcOo5
Practical: BTL3
No load and blocked rotor tests on three phase induction motor
Load test on thregohase induction motor.
TEXT BOOKS
1. | VEDAM SUBRAHMANI AM, “El ectric Drives (conc
2. |NAGRATH. 1 .J. & KOTHARI . D. P, -HilH%998 ct ri cal Ma
REFERENCE BOOKS
1. |[PILLAI . S. K *“ A flrreéestpuWslkeepynE&seetni ki mi
2. |M. D. SI NGH, K. B. KHANCHANDANI , -HilR®&er EIl ectr
E BOOKS
1.|H. Partab, “Art and Science and Utilisation

https://docs.google.com/document/d/1VUiztkaSkQIgCO

2. IDxDtgVQCLsMD2vc4/edit?usp=share_link&ouid=100135410077428077019&rtpof=true&sd=tr
MOOC
1. | https://professional.mit.edu/coursecatalog/desigrelectricmotors-generatorsand-drive-systems
2. | https://archive.nptel.ac.in/courses/108/104/108104140/
3. | https://archive.nptel.ac.in/courses/108/104/108104011/
COURSE TITL POLICY FORMOBILITY CREDITS 3
COURSE
COURSE COO EAT51501 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL &
VERSION 1.0 DETAILS 36" ACM LEARNING LEVE| BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /
lab records as
First Periodical | Second Periodical| Practical approved by
Assessment Assessment Assessments i AETEETS Theory | Practical
(Theory) (Theory) Depar.tme_nt €
Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course The course provides an overall insight about policies of implementiglility across
Description | the globe. Feedback collection and stakeholder involvement with its significance
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be educated to the learners. Finally, course also provide detailed insights about g
and demand side policies as well as sustainable ecosystem developmenrtifidiliy

and stakehol der
Explain the Supply Side Policy Measures and typ8silogides

Course Explain Demand side policy measures and regulatory bodies

Obijectives

a bk wbd

Mobility

1. Examine the need of-mobility and explain the process of feedback collect
s invol vement .

Analyze the importanci building sustainable charging infrastructure.
Investigate the challenges and opportunities in developing an ecosystem

Upon completion of this course, the students will be able to

and stakehol der
Explain the Supply Side Policy Measures and typ8silodidés

Explain Demand side policy measures and regulatory bodies

Course
Outcomes

akrown

Mobility

1. Explain the need of-eobility and expain the process of feedback collectiq
s invol vement.

Analyze the importance in building sustainable charging infrastructure.
Investigate the challenges and opportunities in developing an ecosystern

Prerequisites: Nil

CO, PO AND PSO MAPPING

POl1| PO | PO | PSO| PS
COs | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 0 11 12 1 02
CO1 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CQ2 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CQO3 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CO4 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CQ5 3 1 2 1 1 2 3 2 1 1 1 3 3 3
1-Weakly Correlated, 2Moderately Correlated and 3StronglyCorrelated

Module 1¢ Introduction (6L+6°)

Col
E\~ Layout— Policy— National— International— Objectives- Stakeholders- Data Collection BTL3
Module 2¢ Supply Side Policy Measures (6L+6°)
Eligibility— Research & Development InvestmentPromotion Subsidy- Turnoverbased co2
Subsidy- Taxes- Capital Subsidy Electricity Tax ExemptienStamp Duty- Subsidy on Cos BTL3
of Land—Employment & Intellectual Property Creation Incentive
Module 3¢ Demand Side Measures (6L+6°)
Support Measures— Electrification of Vehicular Fleets in the StatePromoting EVs ir
Manufacturing Facilities Demand Aggregatior- Regulatory Measures & Concessions CG3
Revised Transport Regulation of Electric Vehield®rivate Vehicles, Shared Mobility BTL:3
Commeréal Vehicle SegmentsRoad Tax/Registration Charges
Module 4¢ Charging Infrastructure (6L+@°)
Government Interventions Tariff for EV Charginglncentives for Charging StatioasPublic co4
Charging Stations Private eAggregator Charging StationsIncentives for Public Batter BTL3
Swapping Stations
Module 5¢ Ecosystem Development (6L+6°)
Capacity Building & Skilling R&D and Business Incubation Creation of a Circular Sug  ~5
Economy Creation dtV Parks & Vendor Ecosystem Promoting Startups in the EV § BTL3

Investment Facilitation Safety & Awareness Sanctioning & Implementing Agency

TEXT BOOKS
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1 Electrical Vehicle Technology: The Future TowardsFEeadly Technology. Prof. SuRil Pawar,
" | Notion Press; 1st editionSBN10: 1685545610
5 EV Engineering Funda memobbiity, #shhaAAhines §haikkptien Press;
" | 1st edition (12 July 2022), ISBR: 979-8887496443
REFERENCE BOOKS
1 Electric Cars: Théltimate Guide Keith Chamberlain,201%reentech PublishindSBN13 : 978
" | 1916141407
2. Bosch Automotive Handbook, ®@dition Robert Bosch ISBN of 9¥8680-9567-8
3 The Future of Electric Vehicles: A Sustainable Solufi@iwo Ayodele, ISBN3 978
1690837107,2019
4 Hydrogen- A fuel for Automatic Engines, Prashukumar G P, ISTE
5 Fuel Cells: Theory and Applications, Hart A B and Womack G J, Chapman and Hall
6 Tomor r ow-KydregereRuel @ells and the Prospects for CleBlaaret, Peter
Hoffman, MIT
E BOOKS
1 https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_|
i/TN_Electric Vehicles Policy 2023.pdf
2 | https://powermin.gov.in/sites/defaultfiles/uploads/EV/Tamilnadu.pdf
3 | https://www.iea.org/reports/ev-city-casebookand-policy-guide2021-edition
4 https://www.niti.gov.in/sites/default/files/202%
08/HandbookforEVCharginglnfrastructurelmplementation081221 .pdf
MOOC
1. | https://onlinecourses.nptel.ac.in/noc21 eell2/preview
2. | https://archive.nptel.ac.in/courses/108/103/108103009/
3 | https://onlinecourses.nptel.ac.in/noc22 _ee53/preview
Vertical2: INTELLIGENT MOBILITY
COURSE TITLf INSTRUMENTATION FOR INTELLIGENT MOB| CREDITS 3
COURSE COURSE
CODE EAT51502 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL ™ LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTLS5
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First Periodical | Second Periodical Practical records as approved
Assessment Assessment Assessmenty by the Department | Attendance | Theory | Practical
(Theory) (Theory) Examinatjor] .
/| 2YYAUUSS
15% 15% 10% 5% 5% 25% 25%
This course will provide complete knowledge to the undergraduate students
Course Understand commonly used hardware used for skifing cars, Identify the mai
Description | components of the selfiriving software stack, Program vehicle modelling and con
Analyze the afety frameworks and current industry practices for vehicle development]
1. To impart the knowledge on Sdlfriving Hardware and Software Architectures
2. To educate about condition of Object Detection in an Urban Environment
Course . . .
Objectives 3. To !mpart theknowledge on Sensor.Fusllon & Perceptllon
4. To instruct the knowledge on Localization and Planning
5. To educate about Control & Trajectory Tracking for Autonomous Vehicles
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https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_noti/TN_Electric_Vehicles_Policy_2023.pdf
https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_noti/TN_Electric_Vehicles_Policy_2023.pdf
https://powermin.gov.in/sites/default/files/uploads/EV/Tamilnadu.pdf
https://www.iea.org/reports/ev-city-casebook-and-policy-guide-2021-edition
https://www.niti.gov.in/sites/default/files/2021-08/HandbookforEVChargingInfrastructureImplementation081221.pdf
https://www.niti.gov.in/sites/default/files/2021-08/HandbookforEVChargingInfrastructureImplementation081221.pdf
https://onlinecourses.nptel.ac.in/noc21_ee112/preview
https://archive.nptel.ac.in/courses/108/103/108103009/
https://onlinecourses.nptel.ac.in/noc22_ee53/preview

Upon completion of this course, the students will be able to

understandthe SelfDriving Hardware and Software Architectures
Course understand the Object Detection in an Urban Environment
Outcomes understand the Sensor Fusion & Perception

understand the Localization and Planning
understand the Control & Trajectory Tracking for Autonomous dlfesi

arLODE

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs POs PSOs

1 2|1 3|1 4]5 6 718 9 10 11 12 1 2
Co1 3 3| 2| 2|2 1 1| - - - 1 - 3 1
CQo2 3 2|1 2| 3|2 1 - - - - - - 3 2
CO3 2 3] 3] 2|1 1 1| - - - - - 2 2
CO4 2 2|1 3| 2|1 1 - - - 1 - 3 3
CO5 3 3] 3|3 ]2 1 - - - - 1 - 2 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module I¢ Introduction (6L+8)
The Requirements for Autonom$eltDriving Hardware and Software Architectures Cco1
Safety Assurance for Autonomous VehielshicleLongitudinal ContrelVehicle Lateral Contrg BTL2
Module 1I¢ Computer Vision (6L+@)

Object Detection in an Urban Environmerithe Machine Learning WorkflovBensor & Camer;  ~,
Calibration- From Linear Regression to Feedforward Neural Netwdrkage Classification wit BTL2
Convolutional Neural NetworkgObject Detection in Images

Module 1ll¢ Sensor Fusion (6L+8)
Introduction to Sensor Fusion & Perceptiofihe Lidar SenseBD Object Detection 3D lidar| CO3

point clouds- KalmanFilters- Extended Kalman Filterulti-Tracking Tracking BTL3
Module 1V¢ Localization andPlanning (6L+6)

Introduction to LocalizationMarkov LocalizationCreating Scan Matching

Algorithms Utilizing Scan Matching in 3[3can Matchind.ocalization- Motion Planning & CO4
Decision Making for Autonomous VehictBehavior PlanningTrajectory Generation Motion BTL2
Planninga deci si on making framework to plan

Module V¢ Control & Trajetory Tracking for Autonomous Vehicles (6L+6)

Control & Trajectory Tracking for Autonomous Vehiel®sD ControPID and MPC for trajector
tracking using the PID controller controller with nonlinear dynamics- Recognize thg CO5
observation of the statef the vehicle (position, velocity), the BTL3

action (steering, accelerator, brake) and the possible perturbations

TEXT BOOKS

1. | Hanky Sjafrie, Introduction to Sédriving Vehicle Technology, 2019, CRC PRESS

5 Michael E. McGrath, Autonomous Vehicles: Opportunities, Strategies and Disruptions: Updat
" | Expanded Second Edition 2019

REFERENCE BOOKS

Andreas Herrmann and Johann Jungwirth, Inventing Mobility for All: Mastering Medsl#yservice

L | With Selfdriving Vehicles 2022
2.
E BOOKS
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1 Shaoshan Liu, Liyun Li, Jie Tang, Shuang Wu, Creating Autonomous Vehicle Systems, Morgan
" | Publication 2020
Sreevatsan Bhaskar an, Kai Zhou, Andrew Ba
2. . . L
Tutori al Kindl e
3.
MOOC
1. | https://lwww.coursera.org/learn/intreselfdriving-cars
2. | https://www.udacity.com/course/seHdriving-carengineernanodegree-nd0013
COURSE
TITLE INTELLIGENT TRANSPORDNSYSTEM CREDITS 3
COURSE COURSE
CODE EAT51503 CATEGORY DE L-T-P-S 2-0-2-2
. Approval & LEARNING
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
First SecondPeriodical | Practical records as
Periodical approved by the .
Assessment Assessment Assessments Department Attendance | Theory Practical
(Theory) L
(Theory) Examination
I 2YYAGQGS]
15% 15% 10% 5% 5% 25% 25%
Course This course provides knowledge imtelligent transport system and vehicle to vehicle
Description | technology
1. Todiscuss on Intelligent Transportation Systems (ITS)
2. To demonstrate telecommunications in ITS
Course . .
Objectives 3. To de5|gp ITS functional areas .
4. To describe ITS user needs and services
5. Todevelop Vehiclgo-Vehicle (V2V) Communications
Upon completion of this course, the students will be able to
1. Discuss on Intelligent Transportation Systems (ITS)
Course 2. Demonstrate telecommunications in ITS
Outcomes | 3. Design ITS functional areas
4. Describe IT8ser needs and services
5. Develop Vehickto-Vehicle (V2V) Communications

Nil

Prerequisites:
CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO | PO| PO| PO| PO| PO | PO | PS| PS

-1 2 3 4 5 6 7 8 9 10| 11 | 12 | O1 | O2

Co1 2 2 1 3 1 - 1 1 1 1 1 2
CO2 2 3 2 2 1 - 1 1 2 1 2 2 1
CG03 1 2 1 2 - - - 1 1 1 1 1 2
CO4 2 2 1 2 - 2 1 2 2 2 1 2 2 1
CQ5 2 1 1 2 1 - - 1 1 1 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Introduction to Intelligent Transportation Systems (ITS) (6L+6°)
Introduction to Intelligent Transportation Systems (IFpefinition of ITS ang
Identification of ITS Objectives, Historical Background, Benefits of ITIS Data co1
collection techniques- Detectors, Automatic Vehicle Location (AVL), Autom BTL2
Vehicle Idetification (AVI), Geographic Information Systems (GIS), video
collection.
MODULE 2: Telecommunications in ITS (6L+6°)
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Telecommunications in IFSmportance of telecommunications in the ITS syste

Information Management, Traffidlanagement Centers (TMC). VehielRoad side €02
— . o BTI-2

communication- Vehicle Positioning System.

MODULE 3: ITS functional areas (6L+6P)

ITS functional areas Advanced Traffic Management Systems (ATMS), Adva|

Traveler Information Systems (ATI®pmmercial Vehicle Operations (CV CG3

Advanced Vehicle Control Systems (AVCS), Advanced Public Transpg BTL3

Systems (APTS), Advanced Rural Transportation Systems (ARTS).

MODULE 4: ITS User Needs and Services (6L+6°)

ITS User Needs an&ervices— Travel and Traffic management, Pub

Transportation Management, Electronic Payment, Commercial Vehicle Opera

Emergency Management, Advanced Vehicle safety systems, Inform C0o4

Management. Automated Highway Systeméehicles in PlatoonsIntegration of BTL2

Automated Highway Systems. ITS Programs in the Werdverview of ITS

implementations in developed countries, ITS in developing countries.

MODULE 5: Vehici®-Vehicle (V2V) Communications (6L+6)

Dedicated short range communications (DSRQ)V vs V2I vs V2X vs V2N vsV/

Importance of ongoing 5G developmerABPS receivers and V2\aser llluminated CQ05

Detection and Ranging (LiDARMertial navigation systemsCharacteristics of ¢ BTL2

wireless mesh netark -2V and Cybersecurity.

TEXT BOOKS

1 | Kan Paul Chen, John Miles, ITS Handbook: Recommendations for Worl(

Association (PIARC)

2 | Sussman, J. M., Perspective on ITS, Artech House Publishers, 2015.

3 | DimitrakopoulosGeorge Current Technologies in Vehicular Communication, Springer, 2017.

REFERENCE

1

National ITS Architecture Documentation, US Department of Transportation, 2017.

Vertical3: ENGINE AND VEHICLE TECHNOLOGY

COURSE TITLI ALTERNATIVE FUELS AND ENERGY SYSTEMY CREDITS 3
COURSE
COURSE COD EAT51504 CATEGORY DE 2-0-2-2
Version 1.0 AT 36" ACM LEARNING 5 5
Details
ASSESSMENT SCHEME
Second _ Observation / lab End
First Periodical Periodical Practical records as approved by e
Assessment Assessments the Department S
Assessment L. Examinatio
(Theory) (Theory) Examination n
y I 2YYAGGSS
Theory
0,
15% 15% 10% 5% 25/.0
Practical
25%
This course is based on the developing areas of alternate fotdgrating both the
Course . . L . : N
Description theoretical and practical training for engineering students. Application of the concef
P learn the possible fuels that are available in the market for future use.
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1. To gain knowledge on available alternate fuels
Course 2. To provide a strong foundation on alcohol usage.
o 3. Tolllustrate fuels from gases.
Objectives .
4. To evaluate the performance of vegetable oils.
5. To make the students understand the hybrid vehicles.
Upon completion of this course, the students will be alle
1. to familiarize on various alternate fuels.
Course 2. to gain knowledge on the details of methanol and ethanol usage, storage, che
OUtComes structure.
3. to acquire knowledge of natural gas, LPG, hydrogen and biogas.
4. to attain the performance characteristics of various vegetable oils.
5. to familiarize with electric and hybrid vehicles.

PrerequisitesKnowledge in fundamentals of Engines

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Co1 3 3 - - - - - - 3 - - 3 1 2
CO2 3 3 - 2 3 - - - 3 - - 3 2 1
CO3 3 3 - - 1 - - - 3 - - 3 2 2
CO4 3 3 - 2 - - - - 3 - - 3 1 2
CO5 3 3 - - 3 - - - 3 - - 3 1 1
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Introduction (6L + 6P)
Need for alternate fuelEvolutiorr Availability of alternate fuels, general useabéohols, LPG
Hydrogen, Ammonia, CNG and LNG, Vegetable oils, water and biogas, Merits and den
various alternate fuels. Government norms and Subsidiary. Introduction to alternate e co1
sources. Like EV, Hybrid, Setiyibrid, Fuel cell, Nuclear Gaand Solar car. BTL3
Practical component:
properties of alternate fuels Determination of properties
MODULE 2ALCOHOLS (6L + 6P)
Availability —Source Types of AlcoholsProperties as engine fuel Octane Number Self
Ignition TemperatureCalorific Value. Fuel and Engine Modification. Blending with diese
gasoline Dual Fuel Operation Energy share CalculatiorPerformance in S| enging
. N ; . - . CO2
Combustion characteristics in Cl engiEmission characteristics. Problems of using alco BTL3
in diesel engine. DME, DEE propeHisrage, Performance in SI & Cl Engines.
Practical component:
Alcohol fuels- Determination of bending characteristics
MODULE 3NATURAL GAS, LPG, HYDROGEN AND BIOGAS (6L + 6P)
Availability of CNG, properties, Difficulties of using gaseous fuel in IC endjituekification
required using in engines, Performance and emission characteristics of CNG using LP
Cl engines, Performance and emission of LPG. Hydrogen; Storage and handling, pref
. _ . . COo3
flame speedflammability. Performance emission and Combostbehavior of hydrogen in BTL3
engine- safety aspects and design of gaseous fuel induction system.
Practical component:
Performance & Combustion Characteristicbo plot the graphs
MODULE 4YEGETABLE OILS (6L + 6P)
Design of engine, optimum selection of operating variables for control of emissions, Crad CO4
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and evaporative emission control, Thermal and catalytic reactors, Elements of cat BTL3
reactors, catalysts and substrates, Cold start HC control. EGR, L&é#Dxdeatalysts, wate
injection, NOx traps and SCR. Diesel particulate filters (DPF), DPF regaenarati8econdary
air injection. Fuel modifications. Two stroke engine pollution control.
Practical component:

Biodiesel from Vegetable odsharacterization

MODULE SELECTRIC, HYBRID, FUEL CELL AND SOLAR CARS (6L + 6P)

Need of EVehicle. Layout of an electric vehicle, Advantage and limitations, Specifica
System components, High energy and powlensity batteries, battery design Charging
Station— Cost analysis. Hybrid vehicldype- advantages and limitations. Fuel cell vehicl CO5
Solar powered vehicles. BTL3
Practical component:

Electronic control system Determination of the OBD Techniques.
TEXT BOOKS

1 Richard. L. BechfoldAlternative Fuels Guide BoelSAE International Warrendal@007.

2 Ganesan, V'Internal Combustion EnginesTata McGrawHill Co- 2017.

REFERENCE BOOKS
1. Maheswar Dayal"Energy today & tomorrow* | & B Horishr India2012.

2 Nagpal & Sharma'Power Plant Engineering'Khanna Publishers2015.

E BOOKS

1. https://link.springer.com/book/10.1007/978-349-043644

2nd Edition Handbook of Alternative Fuel Technologidsdited BySunggyu Ledlames G
2. .
Speight Sudarshan K. Loyalka

3 https://www.intechopen.com/books/325

1. https://nptel.ac.in/courses/103101215

2. https://nptel.ac.in/courses/103103140

COURSE TITLE VEHICLE BODY ENGINEERING CREDITS 3
COURSE
COURSE COD EAT51505 CATEGORY DE L-T-P-S 2-0-2-2
. Approval h LEARNING ’
Version 1.0 Details 36" ACM LEVEL BTL3

ASSESSMENT SCHEME

Observation /
lab records as

Assessment Assessments Attendance S

(Theory) Assessment Departmgnt Examinatio
(Theory) Examination n
Committee
a59/ ¢

Theory 25%

15% 15% 10% 5% 5% Practical

25%
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https://link.springer.com/book/10.1007/978-1-349-04364-4
https://www.routledge.com/search?author=Sunggyu%20Lee
https://www.routledge.com/search?author=James%20G.%20Speight
https://www.routledge.com/search?author=James%20G.%20Speight
https://www.routledge.com/search?author=Sudarshan%20K.%20Loyalka
https://www.intechopen.com/books/325
https://nptel.ac.in/courses/103101215
https://nptel.ac.in/courses/103103140

This course is based on the understanding the vehicle body construction d
Course integrating both the theoretical and practical training for engineering stude
Description Application of the concepts to learthe possible construction techniques that a
available in the market.
1. To gain knowledge on car body design.
Course 2. To provide a strong foundation on bus body
L 3. Tolllustrate knowledge on vehicle aerodynamics.
Obijectives o .
4. To remember the commerciakhicle body details.
5. To make the students understand the load and stress available in the vehicle
Upon completion of this course, the students will be able to
1. To understand the details of car body and safety design aspects
Course 2. Tointroduce bus body details and types of metal sections used
Outcomes 3. To broaden the understanding of vehicle aerodynamics and wind tunnel techn
4. To introduce commercial vehicle bod
5. To underline the importance of bus body tsaand stress analysis

PrerequisitesKnowledge in fundamentals of Engineering Mechanics

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
CO1 3 1 - - - - - - 1 - - 2 1 1
CO2 2 3 - 2 3 - - - 3 - - 3 1 2
CO3 3 2 - - 1 - - - 2 - - 2 2 1
CO4 3 3 - 2 - - - - 3 - - 3 1 1
CO5 1 3 - - 3 - - - 2 - - 2 2 1
1. Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1CAR BODY DETAILS (6L + 6P)
Types car bodiesVi si bi |l i ty: regul ati ons, dri vel
Safety: Safety design, constructional details of roof, urilder, bonnet, boot, wings etc. é:ﬁ_ls
MODULE 2BUS BODY DETAILS (6L + 6P)
Types of bus bodies. Floor height, engine locati@mtrance and exit location, Construction
details, frame construction, Double skin construction, Types of metal sections CcO2
regulations, Conventionand integral type construction. BTL3
MODULB: VEHICLE AERODYNAMICS (6L + 6P)
Vehicle resistances and types. Various types of forces and moments. Various
L . Y o . COo3
optimization techniques forminimum drag. Principle of wind tunnel technology. Fl BTL3
visualization techniques. Tests with scale reisd
MODULE 4COMMERCIAL VEHICLE BODY DETAILS (6L + 6P)
Construction of commercial vehicle bodies. Types of bodiglat platform, drop side, fixec
side, tipper body, tanker b o docontrdsi Drivers sat CO4
design. BTL3
MODULE 5BODY LOADS AND STRESS ANALYSIS (6L + 6P)
Scaled structure- Shear panel method Symmetric and Asymmetrical vertical loads in a CO5
— Longitudinal loads- Different loading situations- Load distribution on vehicle structure BTL3
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Stress analysis of bus body structure under bending and torsBiness analysis in integre
bus body. Analysis of shock amapulse force on vehicle bodies.
TEXT BOOKS
1 Powloski, J., ‘“Vehicle Body Engineering’,
2 Sydney F. Page, “Body Engi nwmoni ng”, 3rd ed
3 John Fenton, ‘“Vehicle Body Layout and Ana
2013
REFERENCE BOOKS
1. David Crolla, “Automotive Engineering: Pow
2 J.G. GiCessttrBodiyon and Design”, Vol . 6.,
E BOOKS
1. | WolfHei nri ch Hucho, “Aerodynamics of Road Vg
2. | A. Robinson, W. A, Li vesey, “ BultterwoRreHgiaemann loTD
John Fent on, “Handbook of Aut omoti ve Bod
3. . . -
Engineering Publishing.
MOOC
1. | https://www.my-mooc.com/en/mooc/roadtraffic-safetyin-automotive-engineering/
Vertical4: DESIGN AND MANUFACTURING
C_I(_)I_LI_JLRESE PRODUCTION TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51506 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL ™ LEARNING
VERSION | 1.0 DETAILS 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
. Observation / lab
First Second ;
o o Practical records as approved
Periodical Periodical Attendanc
Assessments | by the Department ESE
Assessment| Assessment S e
(Theory) (Theory) Examlnat!orJ A A
/| 2YYAUUSS
Theory 286
0, 0, 0 0, 0,
15% 15% 10% 5% 5% Practical 25%
To provide an understanding on the various types of production processes involved
Course : . . . o
o manufacturing of the automobile components such as casting, welding, machining,
Description )
forming, powermetallurgy etc.
The course should enable the student to:
1. Understand how the automobile components are manufactured.
Course 2. Understand the various moulding process
Obiectives 3. Understand how the different machines are used for machining the componen
) 4. Understand how the components are joined together by methods such as, wel
brazing and soldering.
5. Understand the various manufacturing process such as forging, casting & mack

189


https://www.my-mooc.com/en/mooc/road-traffic-safety-in-automotive-engineering/

Upon completion of this course, the students willddge to
1. Able to apply the casting principles for automobile components
2. Able to perform various metal joining process
3. Able to identify suitable bulk deformation process for automobile applications
4. Able to perform various machining operation using lathdling etc
5. Able to produce smooth metal surfaces using surface and cylindrical gri
machines

Course
Outcomes

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS
COs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 | 12 1 02
COo1 3 2 3 2 3 1 1 - 1 2 1 2 2 2
CO2 2 2 2 3 2 2 2 - 2 3 2 2 1 1
CQO3 3 3 3 1 3 1 1 - 1 2 1 2 2 2
CO4 2 2 2 3 2 2 1 - 2 3 2 2 1 1
CQ5 3 2 3 1 3 1 2 - 1 2 2 2 2 2

1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ CASTING PROCESSES (6L+6°)
Sand Casting Sand Mould- Type of patterns Pattern Materials- Pattern allowances
Moulding sand Properties and testirgCores-Types and applicationsMelting furnaces
— Principle of special casting process&hell, investment Ceramic mould- Pressure dig
caging — Centrifugal Casting CO casting Stir casting Defects in Sand casting. Plag CO1
moulding- injection and blow moulding. BTL3

Practical Component
1. Study on Green Sand Moulding

Module 2¢ METAL JOINING PROCESSES (6L+6°)

Fusion welding processesType of Gas welding Flame characteristics Filler and Flux
materials— Arc welding, Electrodes, Coating and specificatierrinciples and types @
Resistance weldingGas metal arc weldingSubmerged arc weldingElectro slag welding
— Gas Tungsten arc weldingPrinciple and application of special welding processe
Plasmaarc welding— Thermit Welding— Electron beam welding- Friction welding— Co2
Diffusion welding- Weld defects- Brazing and soldering. BTL3

Practical Component

1. MIG Welding
2. TIG Welding

Module 3¢ MACHINING PROCESSES (6L+8)

Lathe: working principleglassification, specification, accessories, work and tool holg
different operations on a lathe, turret and capstan lathes. Drilling and boring: machi
classification, specification, cutters speed & feed, jig beréescription, types and holg
locaion procedures. Milling: classification, principle, partspecification, milling cutters
indexing, milling processes and operations. Introduction to CNC machining. co3

Practical Component BTL3
Vertical CNC Milling

1. Linear Interpolation
2. Circular Interpolation
3. Facing ,drilling and counter boring

Module 4¢ METAL FORMING PROCESSES (6L+6°)
Hot and cold working processesrolling, forging,drawing and extrusion processe

bending, hot spinning, shearing, tube and wire drawing, shot peening. Sheet metal w CO4

- blanking, piercing, punching, trimming, Benditgpes of dies progressive, compoun BTL3

and combination dies. Powder Metallurgyrinciples, Process, Applications & Limitatio
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Practical Component
Sheet Metal forming

1. Bending

2. Punching

3. Blanking

4. Trimming
Module 5¢ METAL FINISHING PROCESSES (6L+&°)
Surface finishing processes: grinding processes, various types of grinders, work |
devices, grinding wheels and specification, selection of grinding wheels for sg
applications- selection of cutting speed and work speed. Fine Finishing Procagping, CG5
honing, and super finishing process. BTL3

Practical Component

1. Study on introductions to Grinding

TEXT BOOKS

1 HajraChoudhary S. K., “El ements of Manufact
" | Publishers, Mumbai, 1997.
2.|Rao. P. N. , “Manufacturing Technol ogy, -HiN2®20a |
REFERENCE BOOKS
1 Jain K.C. Agar wal , L. N. “Met al Cu ¥ edition,gKhalma
" | Publishers, 1986.
2. | ChapmanW.AJ,Wor kshop Technology”, Vol I, Ar n(
E BOOKS
1 | MikellP.Groover https://drive.google.com/file/d/0OB7IJWdKw_4Q07M1F1INmM92TEUzczAview
5 Kalpakjian
file:///C:/Users/Admin/Downloads/Serope%?20Kalpakjian%20Steve%20Schmid%20Manufacturin
3| http://www.erexams.com/2017/07/mechanicadll-subjectsebookfree-pdf.html
MOOC
1| https://www.mooc-list.com/tags/manufacturingprocesses
2 | https://www.edx.org/course/fundamentalsnanufacturingprocessesnitx-2-008x0
3| https://archive.nptel.ac.in/courses/112/103/112103244/
COURSE TITL| PRODUCT DESIGN AND DEVELOPMENT | CREDITS 3
COURSE
COURSE COI[ EAT51507 CATEGORY DE L-T-P-S 2-0-2-2
. Approval " LEARNING i
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
First Second | practical records as
Periodical Periodical i approved by the | Attendanc | End nggster
Assessment | Assessment Department e Examination
(Theory) (Theory) Examination
I 2YYAGGSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Bractical 25%
The course aim is to provide student with the concepts and tools for the design o
Course products. The different approaches and methodologies for the design of new prog
Description | the stages of the design project, the design ahé quality and the fundamenta
practices of design are review. Economic, financial and operational evaluations
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Know about the basics of engineering design process

Course

L Learnabout the systematic methods of creative designing
Objectives

aprwbdE

To instil the new product design trends in engineering.

Understand the concepts of benchmarking for quality improvement

Know about the variousteps involved in product design and development

Upon completion of this course, the students will be able to

Familiarize on the basics of engineering design process
Course

Outcomes

PO

Acquire the concepts of benchmarking for quality improvement
Gain knowledge on the systematic methods of creative designing
Acquire about the variousteps involved in product design and developmer|

5. Confidence to create new product based on mechanical design engineeri

PrerequisitesKnowledge in fundamentals of CAD and Automotive Systems

CO, PO AND PSO MAPPING

co PO | PO

PO| PO| PO

Co1

CO2

Co3

Www|w
w

CO4

jv)
()]
NININININ 'e)

w-U
WwWwww|w o

v
£
WWWIWIN o

0
(6]
WwWwwwlw 'e)

§v
~
WWWIWIN 'e)

v
o
WWWIN[W 'e)

U
[y N (o]
WIWIN o)

WwWwww|lw(F
WWWlW(NN

CO5 3 3

N R |R|NR P W]
(R Py P T L 0]

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: ENGINEERING DESIGN PROCESS

(6L + 6P

Need for developing productsthe importance of engineering desigitypes of design
—the design processrelevarce of product lifecycle issues in desiglesigning to codes
and standards societal considerations in engineering desiggeneric product
development processrarious phases of product developmapianning for products-

establishing marketsmarket segmets- relevance of market research. Introduction

Automotive design, History of Automotive design, Car design brands & brand valug
Brand history and Styling DNA and Case studies

Practical component: To study the types of design and engineering degigoess.
Review SolidWorks tutorials online

Co1
BTL3

MODULE 2: BENCH MARKING

(6L + 6P

Identifying customer Needs and Desires, Usage Habits and Attitude Stoibe of
customer—customer populationshierarchy of human needs ndegathering methods
affinity diagrams —needs importance establishing engineering characteristig
competitive benchmarkingquality function deploymenthouse of quality product
design specificatioicase studies.

Practical componentApply differenttechniques for Product design and put them
Drawing sheets

COo2
BTL3

MODULE 3: CREATIVE DESIGN

(6L + 6P)

Creative thinking—creativity and problem solving creative thinking methods
generating design concepsystematic methods for designing—functional
decomposition— physical decompositiorfunctional representatior—-morphological
methods. Concept Generation, Concept selection, Contesiing. Identification of
Needs- Selection of IdeasScreening of Ideadlethods to Select the Best Idea
Practical component:Students can do practices on different issues on voice
customer.

COo3
BTL3

MODULE 4: PRODUCT DESIGN

(6L + 6P)
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Decision making-decision theory-utility theory —decision trees-concept evaluation
methods—Pugh concept selection methedeighted decision matrixanalytic hierarchy)

approval process (PPAReedback assessment and Corrective actimst evaluation
Practical component:Case Studies on Product Design DevelopmE&M carfrom
Concept to Production (A). How would you describe Tesla approachVéHRbDare its
basic elementsStrengths and weaknesses and how do Tesla manage risks.

process-introduction to embodiment desigaproduct architecture-types ofmodular CO4
architecture—steps in developing product architecture. BTL3
Practical componentHow would you characterize Maruti Suzuki approach to PD. W

do you think Maruti competitors will do.

MODULE 5: PRODUCT DEVELOPMENT (6L + 6P)
Industrial design-Advance product Quality plan (APQRYman factors desigruser

friendly design- design for serviceability design for environment prototyping and

testing — Prototyping: Prototyping basics, principles of prototyping, technolog

planning for prototypes cos5
Product development economics: Elements of economic analysis, Production BTL3

TEXT BOOKS

1

A K Chitale and R C Gupta, Product Design and Manufactuririegdi@itm, PHI, New Delhi, 200

Anita Goyal, Kar | T Ulrich,

2 2009, Tata McGrasill Education, ISBNO-007-146799

Steven

YDEdifiop,

REFERENCE BOOKS

Kevin Oott o, Kristin

1. 9788177588217

Wo Reprint 200R, r Peatsanc Educdlian 3Si

designdevelopmentanoopdesatanil-mital

5 Yousef Hai k, T. M. M. Shahi n, “Engineer:i
' Learning, 2010, ISBN 0495668141

3 Clive L. Dym, Patrick Lithasedt ntt Bdgichéeéeni n

Wiley & Sons, 2009, ISBN 97870-225967
E BOOKS

1 https://www.mheducation.com.au/eboolproductdesigrand-development6e-
' 978130729018%us

5 https://www.taylorfrancis.com/books/mono/10.1201/9780429327803/sustainapl®duct

3 https://www.bokus.com/bok/9780077143961/eboeroduct-desigrand-development/

1 https://onlinecourses.nptel.ac.in/noc21_me83/preview
2 https://onlinecourses.nptel.ac.in/noc21_de0l/preview
Semester|V
DEPARTMENT ELECTVE
Specialization 1: ELECTRIC VEHICLE TECHNOLOGY
COURSE TITLE BATTERY TECHNOLOGY CREDITS 3
COURSE CODE| EAT51508 ggggengY DE L-T-P-S 2-0-2-2
Version 1.0 gggi‘l’;’a' 36" ACM "LEECRE'I\_”NG BTL3
ASSESSMENT SCHEME
CIA ESE
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Observation / lab
First Periodical second records as
Periodical Practical approved by the | Attendan PRACTIC
Assessment THEORY
(Theory) Assessment| Assessments  Department ce AL
(Theory) Examination
/| 2YYAGGS
15% 15% 10% 5% 5% 25% 25%
In this course, studentsvill get a complete overview of electrochemistry, Batte
Course . : . . : .
Description terminologies,Battery management system, Charging and discharging for EV appli

and thermal management.

To dscuss on introduction to electrochemical energy storage
Course Objective To dentify the recent developments in batteries
To cevelop advance technology

To dscuss on batteries for automotive

To nterpret the major battery chemistries development and testing

pon completion of this course, the students will be able to
Discuss on introduction to electrochemical energy storage
Interpret the major battery chemistries development and testing
Identify the recent developments in batteries

Develop advance technology

Discuss on batteries for automotivehicles

Course Outcome

ar ®NERPClod NP

Prerequisite: Nil

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PG| PO | PO | PO |PO | PO | PO | PO |PSO|lPSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2

CO1 1 - 1 - - 1 1 - - - 1 1 1 2

CQ2 2 - 2 - - 1 1 - - - 2 1 2 1

CO3 1 - 1 - - 2 2 - - - 1 1 1 2

CO4 1 - 1 - - 1 1 - - - 2 2 1 1

CO5 2 - 1 - - 1 2 - - - 1 1 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 21INTRODUCTION TO ELECTROCHEMICAL ENERGY STORAGE (6L+ 6P)

Introduction to battery technologieBlectromotive forceReversible cellfkelation between

electrical energy and energy content of a ¢alée energy changes and electromotive fo

in cell Current challenges in Energy storage Technologies CGo1

Lab Experiments BTL3

Experiment on Lead Acid Batteries

MODULE 2MAJOR BATTERY CHEMISTRIES DEVELOPMENT AND TESTING (6L+ &P)

Battery performance evaluatierPrimary battery Service timeVoltage dataService life-

ohmic loal curve Effect of operatingtemperature on service life. Secondary batterig

Discharge curves Terminal voltagBsateau voltagelead acid BatteriesConstruction and

application Co2
BTL3

Lab Experiments

Battery testing

MODULE & RECENT DEVELOPMENTS (6L+ &P)

Recent development of electrode materials in lithium ion batterRscent development o

solid electrolytes and their application to solid st&atteriesPolymer solid electrolytes fo

lithium ion conduction CG3
BTL3

Lab Experiments

Study on Lithium lon batteries

MODULE 4 ADVANCE TECHNOLOGY (6L+ 6P)
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Thin Film solid state Batteries: Fundamentals, Constriction and applicati®uper
Capacitors: Fundamental, Construction and application
CO4
Lab Experiments BTL3
Study on Thin film soild state batteries
MODULE 5 BATTERIES FOR AUTOMOVIMEICLESFUTURE PROSPECTS (6L+ 6P)
Degrees of vehicle electrificationBattery size vs. applicaticySABC and DOE targets
vehicular energy storage systemg\nalysis and Simulation of batterieEquivalentcircuit
and life modeling- Environmental concerns in battery productiemecycling of batteries CG5
BTL3
Lab Experiments
Analysis and Simulation of batteries

I Text Books

1. T.Minami, M.TatsumisagoM.Wakihara,C. Iwakura,S. Kohijiya, Sdtdte ionics for battees,
Springer Publication.

2. Sandeep Dhameja, Electric Vehicle Batterst&ns, Newnes publication

REFERENCE BOOKS

1 Bard, Allen J., and Larry R. Faulkner. Electrochemical Methods: Fundamentals and Applicatig
ed.,Wiley-VCH, Verlag, GmbH

2 Masataka Wakihara and Osamu Yamamoto, Lithium ion Batteries Fundamental and Perform
Wiley-VCH, Verlag GmbH

3 Robert A.Huggins, Advanced Batterdgaterials science aspectSpringer

E Resources for Reference

1. | https://books.google.co.in/books?id=PaznCAAAQBAJ&printsec=frontcover&dg=isbn:94011688

zen&sa=X&ved=0ahUKEwilrKC9sN7ZAhXKQY8KHTrwB1gQ6AEIJJAA#v=0nepage&q&f=falsq

2. | https://books.google.co.in/books?id=PaznCAAAQBAJ&printsec=frontcover&dqg=isbn:94011688§

=en&sa=X&ved=0ahUKEwilrKC9sN7ZAhXKQY8KHTrwB1gQ6AEIJJAA#v=0nepage&q&f=falsq

MOOC

1. | http://nptel.ac.in/courses/108108076/

2. | http://nptel.ac.in/courses/108108176/

C_ﬁ}rJLRESE ELECTRIC AND HYBRID VEHICLES CREDITS 3
COURSE COURSE
CODE EAT51509 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL - LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
Surprise Test
/ Quiz etc.,
. . as approved
F_wsF Second Periodical St_emlnar/ by the End Semester
Periodical Assignments/ Attendance o
Assessment : Department Examination
Assessment Project L
Examination
Committee
a59/ ¢
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%
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Course | This course will enable the students to gain knowledge about Electric and hybrid vehic
Description The electricisth¢ ut ur e vehicladaensgoesn’'t produce
1. To recalconcepts of electric vehicle & performance of electric vehicles
2. To identifyElectric Propulsion Systems & Generators
Course . . . :
Objectives 3. To recognize ohybrid electric drive train systems
4. To describenotor controllers and control systeng&energy storages
5. To choosesnergy Storagesn fuel Cells & Solar Cars
Upon completion of this course, the students will be
1. Recalconcepts of electric vehicle & performance of electric vehicles
Course 2. ldentify Electric Propulsion Systems & Generators
Outcomes 3. Recognize ohybrid electric drive train systems
4. Describemotor controllers and control systeng&energy storages
5. Chooseesnergy Storagesn fuel Cells & Solar Cars

Prerequisites: Nil

CO, PO AND PSO MAPPING

POl1| PO | PO | PSO| PS

COs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 02
co1l 2 0 0 0 1 0 0 0 0 0 0 0 1 1
co2 1 2 0 0 0 0 0 0 0 0 0 0 0 0
Cco3 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Co4 0 0 0 0 1 0 0 0 0 0 0 0 1 2
CO5 0 0 3 0 1 0 0 0 0 0 0 0 3 3

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ ELECTRIC VEHICLES (6L+ &P)
Layout of an electric vehicle, performance of electric vehiclegraction motor
characteristics, tractive effort, transmission requirements, vehicle performaeoergy Ccol
consumption, advantage and limitations, specifications, system components, elec BTL3
control system.
Module 2¢ ELECTRIC PROPULSION SYSTEMS & GENERATORS (6L+ 6P)
DC motors, AC motors, permanent magnet motors, brushless DCQelustance motors,

L ) . COo2
characteristics, regenerative braking. DC generators, AC generators, voltage and fre BTL3
regulations
Module 3¢ HYBRID VEHICLES (6L+ &P)
Concepts of hybrid electric drive train, typemchitecture of series and parallel hybr CG3
electric drive train, merits and demerits, series and parallel hybrid electric drive train dé BTL3

Module 4¢ MOTOR CONTROLLERS AND CONTROL SYSTEMS&ENERGY STORA (6L+ &P)

Control systemprinciples, speed and torque contrgt DC motors and AC motor

Electromechanical batteriesypes of batteriesHead acid batteries, nickdlased batteries, Co4

lithium-based batteries, electrochemical reactions, thermodynamic voltage, specific er BTL3

specifc power, energy efficiency, ultteapacitors.

Module 5¢ FUEL CELLS & SOLAR CARS (6L+ 6P)
Fuel cell, construction, working, equations, possible fuel sources, fuel refodesign. CG05

Solar carsphotovoltaic cells, tracking, efficiency and cost comparison. BTL4

TEXT BOOKS
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1. | Press2018.

Longo,Stefano.et al. Modern Electric, Hybrid Electric, and Fuel Cell Vehitle#ted StatesCRC

2. | 2013.

James Larminie and John LodryE | ect r i ¢

VelBxpegl @i Tedhnol olgry

REFERENCE BOOKS

1. | Robert Bosch Automotive Handbook, 10th Edition (2018)., BOSCH 10, ISBN-TGBID567-8.

2 Tom Denton. ,

“El ectric

and

Hybrid

Vehicl es

E BOOKS

1. | https://shorturl.at/ahvAJ

2 https://shorturl.at/arxzH

MOOC

1.

https://elearn.nptel.ac.in/shop/iitworkshops/completed/emobility-and-electricvehicle
engineering/

2. | https://nptel.ac.in/courses/108106170

Specializatior2: INTELLIGENT MOBILITY

COURSEITLE ADVANCEDRIVER ASSISTANCE SYSTEM C$§D| 3
COURSE L-T-P-
CODE EAT51510 COURSE CATEGO DE S 2-0-2-2
LEARN
VERSION 1.0 APPROVAL DETAI 36" ACM ING BTL4
LEVEL
ASSESSMENT SCHEME
CIA ESE
Surprise Test / Quiz
First Periodical Sgco_n s Se_minar/ G, BB EOUSE] 9 Atten The .
Periodical Assignments the Department Practical
Assessment . o dance | ory
Assessment / Project Examination
/| 2YYAGGSS
15% 15% 10% 5% 5% 25% 25%
This course will provide complete knowledge to the undergraduate students
Course Understanding the Advanced Driver Assistance Systems (ADAS) in general. role of N
Description | Learning and Deep Learning in ADAS. Role of ADAS towards Autonomous Driving,
used h ADAS and How various ADAS systems are tested in Industry
1. To impart the knowledge on Fundamentals of Advanced Driver Assistance Sy
(ADAS)
Course 2. To educate about Advanced Driver Assistance Systems
Objectives 3. To impart the Advanced Drivé&ssistance Systems
4. To instruct the ADAS Development using Machine Learning and Deep Learning
5. To educate about ADAS systems Testing Techniques and Standards
Upon completion of this course, the students will be able to
1. understand the Fundamsals of Advanced Driver Assistance Systems (ADAS)
Course 2. understand the Advanced Driver Assistance Systems
Outcomes 3. understand the Advanced Driver Assistance Systems
4. understand the ADAS Development using Machine Learning and Deep Learning
5. understand the ADAS systems TiegtTechniques and Standards
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Prerequisites: Nil

CO, PO AND PSO MAPPING

COs POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
COo1 3 3 2 2 2 1 1 - - - 1 - 3 1
CQ2 3 2 2 3 2 1 - - - - - - 3 2
CQO3 2 3 3 2 1 1 1 - - - - - 2 2
CO4 2 2 3 2 1 1 - - - 1 - 3 3
CO5 3 3 3 3 2 1 - - - - 1 - 2 3

1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Fundamentals of Advanced Driver Assistance Systems (ADAS) (6L+6P)
Introduction to ADAS General Block DiagramComponents of ADASneed of ADASRole co1
of ADAS towards Autonomous Drivingensors in ADAR\utomotive Radar Camera (Visior BTL2
System} Ultrasonic Sensor LIDAR GNSS, GPS, IMU.
Module 2¢ Advanced Driver Assistance Systems (6L+6P)
Adaptive Cruise Control (AG®Rear Cross Traffic Alert (RGMehicle Exit AlertFront Cross
Traffic Alert- Forward Collision WarningBlind Spot Detection Parking Assistance Systen CcQo2
Intelligent Head Light ContrelOccupant Protection SystesPedestrian Protection Systen| BTL2
Evasive Steering Supper¥/ehicle Turn assistance.
Module 3¢ Advanced Driver Assistance Systems (6L+6P)
Traffic sign recognition SystemSpeed Limit Assist Lane Departure Warning 360°
surrounding view system Driver Monitoring System Driver Drowsiness detection CG3
Emergency Brake AssistAnti lock braking system Cross Wind Assist Tirepressure BTL3
Monitoring - HeadUp Display Navigation
Module 4¢ ADAS Development using Machine Learning and Deep Learning (6L+6P)
Role of Machine Learning and Deep Learning in ADAS Developiin® DL in ADAS
Overview- ML & DL in ADASSensors and Sensor FusiodL & DL in ADASProcessors- co4
Algorithms withexamples- he supports vector machines (SVM) with histograms of orier| BTL2
gradients (HOG) and principle component analysis (f@/Aayes decision rule and K near
neighbor (KNN)
Module 5¢ ADAS systems Testing Techniques and Standards (6L+6P)
Testing of ADASSimulation, SIL, HIL, DITesting of ADASOn Test Tracks and analysis co5
Advanced Driver Assistance Systems (ADAS) CalibrAfd&S in functional safety and 1 BTL3
262620 standardsSafety Standards certification policies and Governmepolicies
TEXT BOOKS
1 Yan Li, Hual i ang Shi “Advanced Driver Assi
" | 2022
Harald Waschl | Il lya Kol manovsky, Frank Wil

2. |Systems and Autonomous Driving Functions

(LNCIS, volume 476) Springer 2019

REFERENCE BOOKS

1 Amit Kumar Mondal, Lentin Joseph,-Assistance System
" | (ADAS)Applications, Development, Legal Issues, andiTesy” CRC Press; 1s
E BOOKS
Gerardus Blokdyk “Advanced Driver &stss$st asl
1.
January 2021
MOOC
1 https://www.udemy.com/course/advancedriver-assistancesystems/
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https://www.udemy.com/course/advanced-driver-assistance-systems/

COURSE TITL V2V and V2X Technology CREDITS 3
Cé) (;JSES E EAT51511 COURSE CATEGO DE L-T-P-S 2-0-2-2
VERSION 1.0 APPROVAL DETAI[ 36" ACM LEI:AERV'\EFG BTL4

ASSESSMENT SCHEME

Surprise Test / Quiz
. L Second Seminar/ etc., as approved by
A PETER [ Periodical Assignment the Department Attendance ESE
Assessment . L
Assessment | s/ Project Examination
/| 2YYAGGSS
Theory
0,
15% 15% 10% 5% 5% 25/?
Practical
25%

This course will provide complete knowledge to the undergraduate studentéebicle to

Course Vehicle (V2V) and Vehicle to Everything (V2X) Communication, 5G V2X Archil2SR€

Description | Spectrum & Architecture and Connected & Automated Cars

To educate about DSRC V2X andZX

To impart the 5 G V2X Standardization and Architecture
To instructthe 5G V2X Operation

5. To educate about V2X Services and Use case

Course
Objectives

PR

To impart the knowledge on Fundamentals of Connected Car Technology

Upon completion of this course, the students will be able to
1. understand the Fundamentals of Connected Car Technology
2. understand the DSRC V2X and/€x
3. understand the 5 G VZ23tandardization and Architecture
4. understand the 5G V2X Operation
5. understand the V2X Services and Use case

Course
Outcomes

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
COo1 3 3 2 2 2 1 1 - - - 1 - 3 1
CQo2 3 2 2 3 2 1 - - - - - - 3 2
CQO3 2 3 3 2 1 1 1 - - - - - 2 2
CO4 2 2 3 2 1 1 - - - 1 - 3 3
CQ5 3 3 3 3 2 1 - - - - 1 - 2 3

1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ Fundamentals of Connected Car Technology (6L+6P)
Vehicle to Vehicle (V2¥)/ehicle to roadway infrastructure (V2IYehicle to Pedestrians (V2P
Vehicle to the network (V2N)Vehicle to everything (V2X)V2X terminology- Vehicle to Cloudq CO1
(V2C) V2X Communication StandardsDedicated ShorRange Cmmunication (DSRC) V2X| BTLE2
Cellular €/2X.
Module 2c DSRC V2X and \Z2X (6L+6P)
DSRC V2XDSRC SpectrumDSRC Architecture DSRC 802.11p WLANbased V2X Wi-Fi -
Orthogonal Frequency Division Multiplexing (OFBMarrier Sense Multiplaccess (CSMAG- | CO2
V2X Rel.16 based on NR (5&png Term Evolution (LTE) upk®&GPP based on cellular mode  BTL:2
technology Singlecarrier Frequency Division Multiple Access-(&0M)- GITS
Module 3¢ 5 G V2X Standardization and Architecture (6L+6P)
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Cooperative lane Merge- Infrastructure Assisted Environment PerceptienTele operted
Driving— Vehicle Platooning Patient Transport Monitoring.

Vehicle to everything (V2X)intelligent Transportation System ArchitectureSensors- LIDAR Cco3
and RADARITS Stations ITS layers 3GPP NR V2X ArchitectureV2X Application layerKey BTL3
5G nodes for V2X5G V2X RSU (Road Side Urité)lticast broadcast service architecture

Module 4¢ 5G V2X Operation (6L+6P)
PC5 Configuratior Direct Communication Modes5G V2X Bands Communication Over NR co4
PC5- NRPC5 Protocols Broadcast- Group Cast Unicast- NR V2X QoS and Netwdkcing- BTL2
5G V2X Synchronizatie G V2X Mobility and RoamirdMIEC Traffic Routing and Operation

Module 5¢ V2X Services and Use case (6L+6P)
V2X telematics- Autonomous Vehicle- 3GPP 5AA — Safety and Vehicle Management
CooperativeTraffic— Interactive VRU Crossinyehicle Management Softwareconvenience- co5
Automated Valet parking- obstructed view Assistance Automated Intersection Crossing BTL3

TEXT BOOKS
1. Wi shart Jeffrey “Fundamentals of Connected
5 Fei Hu -td-\Xekideiard [Vehiclo-InfrastructureCo mmuni cati ons” CR(
REFERENCE BOOKS
Xiang Cheng, Ronggqi nEHn abhlaendy,V eLh iucgu Inagr YGaangm
1. | Springer 2019
2.
E BOOKS
1 Radovan Miucic “Connected Vehicles I ntelli
MOOC
1 https://www.udemy.com/course/ev2xcellularvehicleto-everything5g/
5 https://www.udemy.com/course/fundamental®f-connectedcartechnology/
Specialization 3: ENGINE AND VEHICLE TECHNOLOGY
COURSE TIT] AUTOMOTIVE POLLUTION ABDMNTROL CREDITS 3
COURSE COURSE
CODE EAT51512 CATEGOR DE L-T-P-S 2-0-2-2
. Approval h LEARNING
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
First Second bractical Observation / lab End
Periodical Periodical VEERIRE G Sy anevEe o) Semester
Assessments the Department Attendance -
Assessment Assessment .. Examinati
(Theory) (Theory) SEMITEUET on
y y I 2YYAGGSS
Theory
0,
15% 15% 10% 5% 5% 25/.0
Practical
25%
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https://www.udemy.com/course/c-v2x-cellular-vehicle-to-everything-5g/
https://www.udemy.com/course/fundamentals-of-connected-car-technology/

Course

This course is based on tleposing the students on varioasitomobile emissions an

Description | methods to control the automobile pollutants.
1. To Understand the effect of various types of emissions.
Course 2. To Know about the formation of various types of pollutants from S| and CI enging
Obiective 3. To Understand the significance of emission control techniques.
) 4. To Understand the construction and working of emission measuring instruments.
5. To Learn the various emission standards and test procedures.
Upon completion of this course, treudents will be able to
1. Familiarize the effect of various automotive emissions.
Course 2. Gain Knowledge about the formation of various types of pollutants from SI ar
Outcome engines.
3. Acquire the significance of emission control techniques.
4. Familiarize the construn and working of emission measuring instruments.
5. 5. Gain information on various emission standards and test procedures.

PrerequisitesKnowledge in fundamentals of Engines

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
COo1 3 3 - - - - - - 3 - - 3 1 2
CO2 3 3 - 2 3 - - - 3 - - 3 1 2
CO3 3 3 - - 1 - - - 3 - - 3 2 2
CO4 3 3 - 2 - - - - 3 - - 3 1 3
CO5 3 3 - - 3 - - - 3 - - 3 2 1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: INTRODUCTION (6L + 6P

Vehicle population assessment in metropolitan cities and contribution to pollution, effec
human health and environment, global warming, types of emission, transient operat
effects on pollution.

i co1l
Practical component: BTL3
Emission Measuring Devie€atalogue

MODULE 2: POLLUTANT FORMATION IN SI ENGINES (6L + 6P)
Pollutant formation in SI Engines, mechanism of HC and CO formation in four stroke al

stroke Sl engines, N@rmation in S| engines, effects of design and operating variable

emission formation, control of evaporative emission. Two stroke engine pollution. co2
Practical component: BTL3
Measurement of emissions in Sl engines

MODULE 3: POLLUTANT FORMATION IN CI ENGINES (6L + 6P)

Pollutant formation in Cl engines, smoke and particulate emissions in Cl engines, eff
design and operating varisgs on Cl engine emissions. xNormation and control. Noise
pollution from automobiles, measurement and standards. CO3

Practical component: BTL3
Measurement of emissions in Cl engines

MODULE 4: CONTROL OF SI AND CI ENGINES EMISSIONS (6L + 6P)
Design of engine, EGR, Thermal reactors, secondary air injection, DPF, Lean NOX, SCH CO4
converters, catalysts, fuehodifications, fuel cells, Two stroke engine pollution control. BTL3
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Practical component:
optimum selection of operating variables for control of emissie®otting Graph

MODULE 5: MEASUREMENT TECHNIQUES EMISSION STANDARDS AND TEST PR

OGEDYRE)

NDIR, FID, Chethiminescent analyzers, Gas Chromatograph, emission standards, d
cycles- USA, Japan, Euro and India. Test procedute€E, FTP Tes&HED Test chassis
dynamometers, dilution tunnels.

Practical component:
smoke meters- Determination of the emission

COs5
BTL3

TEXT BOOKS

1 Ganesan, V'Internal Combustion EnginesTata McGrawHill Co- 2017.

2 | Paul Degobert Automobiles andPollution- SAE International ISBN56091563-3.

REFERENCE BOOKS

1 SAE Transactiond/ehicle Emission”(3 volumes). .

2 Obert.E.F."Internal Combustion Engines”

3. Marco Nute " Emissions from two stroke engines, SAE Publicatl®98

E BOOKS

Catalysis and Automotive Pollution Control IV (ISSN BookL$iEyition, Kindle Edition

http://www.faadooengineers.com/threads/992@&utomotive-pollution-and-control-full-notes

3 https://www.scribd.com/book/282540186/Catalysand-Automotive-PollutionControl

MOOC

ebookfree-downloadpdf?s=bec82efb82e4eac385bdlbaeef6a5aec

1. https://nptel.ac.in/courses/103107215

COURSE TITL OFF ROAD VEHICLES CREDITS 3

COURSE COURSE

CODE EAT51513 CATEGORY DE L-T-P-S 2-0-2-2

. . LEARNING

Version 1.0 Approval Details 36"ACM =uEL BTL3

ASSESSMENT SCHEME
Surprise Test /
Quiz etc., as
First Second Seminar/ approved by the End
Periodical Periodical Assignments/ Department Attendance Semester
Assessment Assessment Project Examination Examination
Committee
a59/ ¢
Theory25%
15% 15% 10% 5% 5% Practical
25%
Cogrsg This course gives knowledge on off road vehicles and its applications
Description
1. To familiarize with the construction and working of various Earth moving equipn
Course 2. To acquire the knowledge ononstruction and working of various construction
Obijectives equipment
3. To gain knowledge on the construction and working of Farm equipment
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http://www.faadooengineers.com/threads/9929-Automotive-pollution-and-control-full-notes-ebook-free-download-pdf?s=bec82efb82e4eac385bd1baeef6a5aec
http://www.faadooengineers.com/threads/9929-Automotive-pollution-and-control-full-notes-ebook-free-download-pdf?s=bec82efb82e4eac385bd1baeef6a5aec
https://www.scribd.com/book/282540186/Catalysis-and-Automotive-Pollution-Control
https://nptel.ac.in/courses/103107215

P

To familiarize with the working of Industrial equipment
5. To develop the knowledge on working of Military equipment

Upon completion of this course, the students will be able to

1. Familiarize with the construction and working of various Earth moving equipme
Course 2. Acquire the knowledge on construction and working of various constructi
equipment
Outcomes

3. Gain knowledg®en the construction and working of Farm equipment
4. Familiarize with the working of Industrial equipment
5. Develop the knowledge on working of Military equipment

Prerequisites:

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO | PO| PO| PO| PO | PS| PS
-1 2 3 4 5 6 7 8 9 -10 | 11 12 | 01| O2
col 3 1 3 - - 1 3 - - - 2 3 3 1
Co2 2 1 2 - - 3 3 - - - 1 2 2 2
COo3 3 2 1 - - 2 2 - - - 2 3 3 2
CO4 2 1 2 - - 3 3 - - - 1 2 2 1
CO5 3 1 3 - - 3 3 - - - 1 3 2 3
1. Weakly related, 2: Moderately related and 3: Stronghlated

MODULE 1EARTH MOVING AND MINING EQUIPMENT (6L+6P)
Layout of earth moving equipment, capacity and applications of earthmovers like duni col
front-end loaders, bulldozerdackhoe loaders etc. Rock drilling machines and Excavators BTL2
Practice:Demonstration of operation of CAackhoe loader
MODULE 2 CONSTRUCTIONAL AND ROAD EQUIPMENT (6L+6P)
Layout of Constructional and Road equipment:. Tower cranes, hoist, motor graderg
Campactors, Road paving machines, concrete ready mixers for construction of bridges an CcQo2
working principles. BTIL-2
Practice:Demonstration of operation afoncrete ready mixers.
MODULE 3FARM AND FORESTRY EQUIPMENT (6L+6P)
Classification of tractors- Main components oftractor. Working of tractors— Auxiliary
equipment — Trailers and body tipping mechanisaplowing - paddy plantation machineg Cca3
harvesting machines, Tree cutting machine. BTL3
Practice:Demonstration of operation of tractors and implements.
MODULE 4 INDUSTRIAL EQUIPMENT (6L+6P)
Constructional features, capacity and stability @ferhead cranes, Mobile cranes, jib co4
cranes, Forklifts, Towing vehicles. BTLY
Practice:Demonstration of operation of mobile cranes.
MODULE 5MILITARY VEHICLES (6L+6P)
Special features and constructional details of tankkftain Battle Tank(MBTgun carriers ang CO5
Military transport vehicles. BTL2

Practice:Demonstration of operation of Militarfransport vehicles.

TEXT BOOKS

1. | Wong.J.T., " Theowf Ground vehicles ", John Wiley & Sons, New York.

Construction planning, Equipment and MethodRobert L. Peurifoy, William B. Ledb

2.
SchexnayderMcGrawHill, Fifth Edition.

rtter, Clifforg

REFERENCE BOOKS

1. | Construction Equipment Managemely John Schaufelberger

2. | Abrosimov. K. Bran berg.A. andKatayer.K., " Road making Machinery ", MIR Publishers, Moscow

E BOOKS
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https://www.amazon.in/John-Schaufelberger/e/B001ITX2KW/ref=dp_byline_cont_book_1

1. | https://www.studynama.com/.../constructiosechniquesequipmentpracticesebookn...
2. https://www.kopykitab.com/ConstructiorEquipmentand-JobPlanningeBook
MOOC
1. | https://www.iti.com/heavy-equipmenttraining
2. | www.news.mit.edu/2015/mitxmoochelpsfarmer-developautonomoustractor-app
Specialization 4: DESIGN AND MANUFACTURING
1C_:I(.)rtJERSE COMPUTER INTEGRAMANUFACTURING CREDITS 3
COURSE COURSE
CODE EAT51514 CATEGORY DE L-T-P-S 2-0-2-2
: Approval th LEARNING ’
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation /
First Second Izb rfoc\zgsbas
Periodical Periodical Practical PP Y | Attendanc .
the Department Theory | Practical
Assessment Assessment Assessments . e
(Theory) (Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course This course deals with the application of computers in various aspedamfifacturing viz.,
Description | Design, Proper planning, Manufacturing cost, Layout & Material Handling system.
1. To discuss on basic concepts of CAD, CAM and computer integrated manufa
systems
2. To summarize the production planning acantrol and computerized process plannin
Course ) . . . .
Objective 3. To differentiate the different coding systems used in group technology
4. To interpret the concepts of flexible manufacturing system (FMS) and automated g
vehicle (AGV) system
5. To discuss on robots used in irstidal applications
Upon completion of this course, the students will be able to
1. Discuss on basic concepts of CAD, CAM and computer integrated manufacturing g
2. Summarize the production planning and control and computerized prquessing
Course 3. Differentiate the different coding systems used in group technology
Outcome 4. Interpret the concepts of flexible manufacturing system (FMS) and automated g\
vehicle (AGV) system
5. Discuss on robots used in industrial applications

CO, PO AND PSMAPPING

PO

CoO 1

PG
2

PG
3

PO
4

PG
10

PG
11

PG
12

PSO
-1

PSO
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https://www.studynama.com/.../construction-techniques-equipment-practices-ebook-n
https://www.kopykitab.com/Construction-Equipment-and-Job-Planning-eBook
https://www.iti.com/heavy-equipment-training
http://www.news.mit.edu/2015/mitx-mooc-helps-farmer-develop-autonomous-tractor-app

SO 1 2 1 1 3 1 - - 2 1 2 1 1 2
SO 2 2 2 2 2 2 - - 3 1 3 2 2 1
gO 1 1 1 1 3 - - - 2 2 2 1 1 1
2’0 1 1 2 1 2 - - - 3 1 3 2 1 2
go 2 2 1 1 3 - - - 2 2 2 1 2 1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: INTRODUCTION

(6L+ 6P)

Brief introduction to CAD and CAMManufacturing Planning, Manufacturing contrg
Introduction to CAD/CAM- Concurrent EngineerinGIM concepts- Computerized
elements of CIM systemTypes of production Manufacturing models and Metries
Mathematical models of Production Performane8mple problems-Manufacturing
Control— Simple Problems- Basic Elements of an Automated systenhevels of
Automation— Lean Production and Jubt-Time Production.

Lab Experiments

Experiment on CNC machine

co1l
BTL3

MODULE 2PRODUCTION PLANNING AMDNTROL AND COMPUTERISED PR

OCESS PLANNING

(6L+ 6P)
Process planning- Computer Aided Process Planning (CARPLogical steps in
Computer Aided Process Plannind\ggregate Production Planning and the Mas
Production Schedule Material Requirement planning Capacity PlanninrgControl
SystemsShop Floor Contrdhventory Control- Brief on Manufacturing Resourg co2
Planningll (MRRII) & Enterprise Resource Planning (ERS#nple Problems BTL3
Lab Experiments
Practice on Logical steps in Computer Aided Process Planning
MODULE 3CELLULAR MANUFACTUFACTURING (6L+ 6P)
Group Technology(GT), Part Familie$arts Classification and codirg Simple
Problems in Opitz Part Coding systemProduction flow Analysis— Cellular
Manufacturing — Composite part concept Machine cell design and layout
Quantitative analysis in Cellular ManufacturiagRank Order Clustering Method CG3
Arranging Machines in a GT ceMollier Method— Simple Problems BTL3

Lab Expements
Practice on Group Technology

MODULE 4: FLEXIBLE MANUFACTURING SYSTEM (FMS) AND AUTOMATED GUIDED VEHICLH

(AGVS)

(6L+ 6P)
Types of Flexibility FMS— FMS Components FMS Application &8enefits— FMS
Planning and Contret Quantitative analysis in FMSSimple Problems. Automate
Guided Vehicle System (AGVRHGVS Application Vehicle Guidance technology co4
Vehicle Management & Safety. BTL3
Lab Experiments
Practice on Quantitative analysisFMS
MODULE 5: INDUSTRIAL ROBOTICS (6L+ 6P)
Robot Anatomy and Related AttributesClassification of Robotd&Robot Control CGO5
systems— End Effectors- Sensors in RobotiecsRobot Accuracy and Repeatability BTL3
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Industrial Robot Applications Robot Part Programming Robot Accuracy an
Repeatability- Smple Problems.

Lab Experiments

Practice orRobot Part Programming

TEXT BOOKS
1. Mi kel l . P. Groover “Automation, Producti on
Prentice Hall of India, 2018.
2. Radhakrishnan P, Subramanyan S.andRaju, “ CAD/ CAM/ CI M", 2nd
International (P) Ltd, New Delhi, 2015.
REFERENCE BOOKS
1 Gideon Halevi and Roland WeAllqggi“dali nkp
Chapman & Hall, London.
2 Kant Vajpayee S, IRtegrcapedsMahufamput ien
3 Rao. P, N Tewar.i & T. K. Kundr a, “Comput €
Company.
E Resources for Reference
1. https://www.amazon.in/ComputefintegratedManufacturingVenkateshwaraslavudeen
ebook/dp/BOOK7YFX3S
2. https://www.amazon.in/fCOMPUTEIRRTEGRATEHBANUFACTURINEZE658VILAS
ebook/dp/B0O8B1R2XR3
3. https://lwww.google.co.in/books/edition/COMPUTER_INTEGRAVEDUFACTURING/GIL(
06n320C7?hl=en
MOOC
1. https://onlinecourses.nptel.ac.in/noc22_me10/preview
2. https://lwww.classcentral.com/course/swayatomputerintegratedmanufacturingl 7550
COURSE TITL PROCESS PLANNING AND COST ESTIM| CREDITS
COURSE COURSE
CODE EAT51515 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL TH LEARNING
VERSION 1.0 DETAILS 36'""ACM LEVEL BTL3
ASSESSMENT SCHEME
; Observation / lab
F_irsf[ Second Periodical Practical [ESRIESEE
Periodical Assessme | approved by the
Assessment Attendance ESE
Assessment (Theory) nts Departmgnt
(Theory) Examination
I 2YYAGGS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
Course To know and understand about the process planning concepts as well as to mak
Description | estimation for various products used in automobiles after process planning
1. Define the steps taken to create a process plan for a product.
2. Derive a cost estimation of a product.
Course ) .
Objectives 3. Defllne the allqcatlgn of overhead costs. . -
4. Derive the estimation and the cost of castings and forging products.
5. Derive the estimation and the cost of machined products.
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Upon completion of this course, the students will be able to

Define a Process Plan for a Product.
Course Derive the Cost for a product based on Cost elements for a Product.
Outcomes Assign Overhead cost of the product based on different departments in manufact

Estimate cost for Casting and Forging products.
Estimate the costs for machining a product

IS

Prerequisies: Nil

CO, PO AND PSO MAPPING

P
COs PO1 | O | PO3| PO4| PO5| PO6| PO7| PO8| PO9 PO1| PO | PO | PSO| PSO
5 0 11 12 1 2
COo1 3 2 2 2 1 1 1 - 2 - 2 1 1 1
CO2 2 3 1 2 2 1 2 - 1 - 1 2 1 2
CG3 3 | 2| 2 1 1 2 1 - 1 - 2 1 2 1
COo4 1 3 2 2 2 1 2 - 2 - 1 2 1 2
CGO5 3 3 2 1 1 1 1 - 1 - 1 1 1 1
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Process Planning (6L+6P)
Process planningMaterial selection processSelection of Production ProcesseSelection
of Process Parameter§actors to be considered in selecting: Processes; Process Sequg
Operation Sequencing; Equipment & Tool Selection; Tool Holding DeWtsssuring
Instruments—-Computer Aided Process Plannin@ypes COo1
Practical Component: BTE3
1.Case Study in Process Planning.
2. Design of Jigs and Fixtures using Atad/Solid works
Module 2¢ Cost Estimation (6L+6P)
Costing - Cost Estimation— Elements of Cost. Estimating Functions of Estimatin
Department, costing versus Estimating, Types, Importance, Procedure of Estimation co2
Practical Component: BTL3
1.Calculation of cost for different automobile components
Module 3¢ Allocation ofOverheads (6L+6P)
Overheads, TypesAllocation or Distribution of Overhead Cost , Depreciation and Meth CG3
to Calculate it, Interest on Capital, Idleness Costs, Repair and Maintenance Cost BTL3
Module 4¢ Cost Estimation for Casting, Welding aR@rging process (6L+6P)
Estimation of cost for Casting processes, Welding processes and Forging processes
Practical Component: Co4
1.Estimate the cost of casting an Aluminium Engine block. BTL3
2. Create a welding joint (Butt, lap and Tjoint) and estimatectbst involved in the process
Module 5¢ Cost Estimation for Machining process (6L+6P)
Estimation of Machining Time and Cedtathe operations, Drilling, Milling, Shaping Plani
and Grinding operations.
Practical Component: €O5
ponent. BTL3

1.Estimate thecost of turning, facing and threading cutting operations in a lathe

2.Estimate the cost for machining the product (diagram will be provided)

TEXT BOOKS
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1 Process Planning And Cost EstimatidPanneerselvam R., Sivasankaran, (P016) ISBN
" | 9788120351721, PHI Learning Pvt. Ltd.
5 Mechanical Estimating and CostiigR. Banga and S.C. Sharma
© | ISBN978-81-7409-266-3, Khanna Publishers (2017)
REFERENCE BOOKS
1. INarang G.B.S. & Kumar .V, “Production and (
5 Process Planning and Cost Estimation 2Nd Edition 2015 by Dr M Adithan, New Age Internat
" | Ltd Publishers
E BOOKS
1 https://www.phindia.com/Books/BookDetail/9788120351721/procgsanningand-cost
" | estimationpanneerselvansivasankaran
2. | https://khannapublishers.in/index.php?route=product/product&path=63&product_id=267
MOOC
1. | https://in.coursera.org/learn/producicostandinvestmentcashflow-analysis
2. | https://nptel.ac.in/courses/112107143
SemesterV
DEPARTMENT ELECTFINVE
Specialization 1: ELECTRIC VEHICLE TECHNOLOGY
COURSE TIT CHARGING TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51516 CATEGOR DE L-T-P-S 2-0-2-2
APPROVA h LEARNING
VERSION 1.0 L DETAILS 36" ACM LEVEL BTL4
ASSESSMENT SCHEME
Observation / lab
o F_w;_t | F)Sgcg_ndI Practical recorgst?s )
eriodica eriodica Assessments approved by the Attendance ESE
Assessment | Assessment Department
(Theory) (Theory) Examination
[ 2YYAGGSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%

The course will focus on the fundamentals of Charging technology for EV vehicles

Cogrs_e understand variousinderpinning technologies for charger including conductive, wire
Description .
and battery swapping.
1. To acquire a broad knowledge of battery charging technology.
Course . .
o 2. To understand the development of electric vehicle charger from technolog
Obijectives . : .
environmental, and societal perspectives.
1. To discusghe basic mechanisms charging of batteries.
2. To interpret the components, processes and athcterization tools in battery
Course discharging process.
Outcomes 3. To impart knowledge on fast charging.

4. To delivetkknowledge on electric vehicle charging station.
5. To divulge about future and environment aspects.

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs

PO1| PO2| PO3| PO4| POS | PO | PO7 | PO8| POg| POt| PO | PO | PSO) PS
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https://www.phindia.com/Books/BookDetail/9788120351721/process-planning-and-cost-estimation-panneerselvam-sivasankaran
https://www.phindia.com/Books/Author/OTc4ODEyMDM1MTcyMQ
https://khannapublishers.in/index.php?route=product/manufacturer/info&manufacturer_id=135

COo1 3 3 2 3 2 1 1 1 1 3 3 3 3 3
CO2 3 3 1 2 1 2 2 1 2 2 2 2 3 3
CO3 2 2 3 3 3 1 3 2 1 1 1 2 3 3
CO4 1 2 1 3 2 3 1 2 2 2 1 1 3 3
CO5 2 1 2 3 3 3 2 2 2 2 2 1 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1- BATTERY CHARGING (6L+6)
Charging NiMH Batteries, Rate of Charge Effect on Charge Acceptance Efficiency of 1
Battery Packs, Environmental Influences on Charging, Charging Methods for NiMH Ba
Charging Technology, Battery Pack Corrective Actions. é:'l(')Lé
LAB Observe the charging process, and plot graph of charging/load curgot graph of
charging/load current, SOC, temperature, DOC, and terminal voltage.
Module 2¢BATTERY DISCHARGING (6L+6°)
Definition of NiMH Battery Capacity, Discharge Capacity Behavior, Discharge Character
Lrion Battery, Discharge of an Electric Vehicle Battery Pack;\Weédher Impact on Electri
. . CO2

Vehicle Battery Discharge BTL3
LABObserve the discharging processdagriot graph of discharging/load curreptot graph of
charging/load current, SOC, temperature, DOC, and terminal voltage.
Module 3¢ BATTERY FAST CHARGING (6L+6P)
Onboard & offboard charging, The Fast Charging Process, Fast ChStoatggies, The Fag
Charger Configuration, Using Equalizing/Leveling Chargers, Inductive Chavigiking
Recharging Easier, Range Testing of Electric Vehicles Using Fast Charging, Electri Co3
Speedometer Calibration. Wireless Charging BTE3
LAB Experimentstudy on fast charging technology oridn, lead acid batteries.
Module 4¢ Electric Vehicles charging station (6L+6°)
Type of Charging station, Selection and Sizing of charging station, Components of ¢
station. Chargeinfrastructure: Charging station and network, pantograph, load managen CcG4
Vehicle to Grid, EV Penetration, Synergistic control of EV and planning. BTL3
LAB Battery load management studies using MATLAB & Simulink
Module 5¢ Future prospects (6L+6°)
Charger standards: Wireless standards including Qi, PMA, A4AWP, Magnet, conductive
standard including CHAdeMO, SAE and IEC, Connection and plug. Other Charging tech|  ~5e
Battery swapping, Hydrogen and solid fuel. Concept of wireless poweisfer, Dynamig BTL4
wireless charger, Coil design, Coupling, Electromagnetic interference.
LABCase Studies
TEXT BOOKS

1. | Energy Storage by Robert A. Huggins, Springer Publication

2. | Sandeep Dhameja, Electric Vehicle Battery Systems, Newadisation, 2001.
REFERENCE BOOKS

1. | Energy storage (A new approach) by Ralph Zito Wiley Publication

2. |James Larminie and John Lowry, “Electric
E BOOKS

1. |H. A. Kiehne, “Batt &argel DEkier,INYi()2003gy Handbook

2. | Energy Management Handbook, Wayne C. Turner, The Fairmont Press Inc., 5th Edition, Geo

3. | Batteries for Sustainable Energy Storage and Conversion" by E. Daniel Perreault
MOOC

1. | https://nielit.gov.in/content/online-courseev-technologypublicchargingstation-0

2. | https://www.my-mooc.com/en/mooc/electriecarstechnology/

3. | https://www.edx.org/course/electriecarstechnology
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COURSE TITL POWER ELECECTROR@ISEV CREDITS 3
COURSE 2-0-2-2
COURSE CO[] EAT51517 CATEGOR) DE L-T-P-S
. Approval LEARNING BTL4
Version 1.0 DZ?ails 36""ACM LEVEL
ASSESSMENT SCHEME
CIA ESE
Observation /
lab records as
F_irst_ Se_co_nd Practical approved by
Periodical Periodical the :
Assessmen Attendance | Theory Practical
Assessment | Assessment ts Departmgnt
(Theory) (Theory) Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% |  25%
Course To introduce the application of electronic devices for conversion, control and
Description conditioning of electric power.
1. To introduce students to the basic theory of power semiconductor devices
passive components, their practical applications in power electronics.
Course 2. To familiarize students to the principle of operation,ithing techniques and basi
Objective topologiespower conversion circuits and their applications.
3. To provide strong foundation for further study of power electronic circuits i
systems
Upon completion of this course, the students will be alble
1. Describe modern power semiconductor devices, their control and protection
Course 2. Design an AC/DC rectifier circuit.
Outcome 3. Design a DC/DC converter circuit
4. Analyse and design a DC/AC inverter circuit
5. Apply Power Converters in a Power System such as HVDC TransemssiohCTS
Pre requsites : NIL
CO, PO AND PSO MAPPING
co PO| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO| PS| PS
1(-2|-3|-4|5)|-6|-7|-8]|-9]|-10|-11|-12|01]|02
CG | 3 3 2 3 3 - - - - - - 1 - -2
1
CG | 3 3 2 3 3 - - - - - - 1 3 2
2
céG| 3|3 2|23 |-|-|-1-1-1-11]3]2
3
Co | 3 3 2 3 3 2 2 - - - - 1 3 2
4
Co | 3 3 2 2 - - - - - - - 2 - 2
5

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: POWER SEMBONDUCTOR DEVICES (6L+6P)
Structure, operation and characteristics of SCR, TRIAC, power transistor Co1
MOSFET and IGBTrnon and turnoff characteristics and switching losses BTL3

Introduction on driver and snubber circuits.
Suggested Reading&dvanced semiconductors devices

Lab Expements:

1.Triggering circuits for SCR
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2. Obtain the characteristics of MOSFET
3. Obtain the characteristiasf IGBT
Software/Equipment Required

MATLab Simulink

MODULE 2PHASECONTROLLED CONVERTERS (6L+ 6P)
2-pulse, 3pulse and ulse converters Inverter operation of fully CQo2
controlled converter Effect of source inductanceDistortion and BTL3

displacement factor Ripple factor Single phase AC voltage controllers.
Suggested Readin@HD, types of filters, firing circuit design

Lab Experiments:

1.Analyse the operation afingle phase full wave controlled rectified witH R
load

2 Analys the operation of three phaskill wave controlled rectified with &
load

Software/Equipment Required

MATLab Simulink and High voltage powelectronics work bench

MODULE 3DC TO DC CONVERTERS (6L+ 6P)
COo3

Stepdown and stepup choppers- Time ratio control and current limit BTL4

control - Switching mode regulators: Buck, bédsuckboost and Cuk

converter

Suggested Readin§imulation of various choppers using MATLAB

Lab Experiments:

1.Design a Buekioost regulator and plot theharacterisics for different duty
cycle

2. Design a cuk converter and plot the characterssfor different duty cycle
Software/Equipment Required

MATLab Simulink and High voltage powelectronics work bench

MODULE 4: INVERTERS (6L+ 6P)
Single phase and three phase (both 120degree mode and 180 mode) Co4
inverters- PWM techniques: Sinusoidal PWM, maelifisinusoidal PWM and BTL4

multiple PWM- Series resonant inverterCurrent source inverters.
Lab Experiments

1.IGBT based singfghase bridge inverter

2. MOSFET or IGBT based sipblse seriesesonant inverter.
Software/Equipment Required

MATLabSimulink, and High voltage poweslectronics work bench

MODULE 5: APPLICATIONS (6L+ 6P)
Uninterrupted power supply topologied-lexibleAC transmission systems CQO5
Shunt and series static VAR compensatdnified power flow controller BTL4

HVDC Transmission.

Suggested Reauys: Application of UPS, UPFC

I BOOKS
1. Muhammad H. RashidPbwer Electronics: Circuits, Devices Apglications, Pearson
Education, Third edition, 2017 .
2. P.S.Bimbra, t"2 4 SNJ 9t SOGUNRBYAOa b YK2%0yIl t dzof
REFERENCE BOOKS
1 Mohan, N., T. M. Undeland, and W. P. Robbins. "Power Electronics book: Converter;
2019.
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Rashid, Muhammad H., etl.P o we r

2017.

el ectroni cs-héirematrh o o

E Resources for Reference

1. www.powerelectronics.com/learningesources/ebooks
2. https://www.scribd.com/document/356197939/PoweElectronicsBook
MOOC
1. https://www.coursera.org/learn/powerelectronics
Specialization 2: INTELLIGENT MOBILITY
COURSE TITLE ECU MODEL BASED SYSTEM DESIGN | CREDITS 3
COURSE COD| EAT51518 COURSE DE L-T-P-S 2-0-2-2
CATEGORY
. Approval LEARNING
Version 1.0 Details 36" ACM I BTL3
ASSESSMENT SCHEME
- o Second _ Observation / lab
First Periodical Periodical Practical records as approved
Assessment Assessment | by the Department | Attendance ESE
(Theory) A?_Isjﬁzzrrnent Examination
) I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
Course This course providesoncepts of ECU design for automotive applications, knowledg
Description software modules and hardware modules for ECU design
1. To familiarize on concepts of ECU design for automeatpmications.
2. To gain knowledge on software modules and hardware modules for ECU desi
Course 3. To acquirg knowledgeT to sqlve complex problems in Model based system deg
Objectives hardware inthe-loop simulation
4. To attain the knowledge on the process of Verification and
5. To develop Validation of HIL test results with real world result Hardwattesih.oop
testing.
Upon completion of this course, the students will be able to
1. Familiarize on conceptsf ECU design for automotive applications.
2. Gain knowledge on software modules and hardware modules for ECU design
Course 3. Acquire knowledge to solve complex problems in Model based system des
Outcomes hardware inthe-loop simulation
4. Attain the knowledge on the procef Verification and
5. Develop Validation of HIL test results with real world result Hardwatbéfoop
testing.

Prerequisites:N

IL

CO, PO AND PSO MAPPING

PO
Cco

-1

PG
2

PG
3

PO
4

PG| PO | PO | PG| PG| PO

-10

PG
11

PG
12

PS
o1

PS
o2
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Co1l

CcG2

CG3

N w| N w
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1
1
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o|lo|lo|lo
1
1

CG4

RPN R
1
1
Wl w|N| Wk
1
1
RiRr[N RO
WM W[ N w

CG5 3 3 - - 3 0 - -

NINIEFLINDN
WIRLIN WP

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE &t ECU DESIGN CONCEPT

(6L+6P

The concepts of ECU design for automotive applicatibieed for ECUsadvances in ECUs f
automotive- designcomplexities of ECWéMo d e | for Automotive
advanced microcontroller used in the design of automobile E@tidog and digital Interfaceg
Controllers for ECUs: Understanding different ECUs in an autonudizileenges and desig
requirements of ECU desigmselection of sensors and interfaces for ECU design.

Co1
BTI-2

MODULE 2 MATHEMATICAL MODELING AND VALIDATION (6L+6P

Top level blocks diagram development for E€dssign of software modules and hardwal
modules for ECU desigmrmathematical modeling of automotive ApplicaticBesigning
modelling and porting of software models on E&ldselopment of test setup for ECU tegin
System level testing: Experimental setup for ECU validatystem level optimization for cos
reliability check and endurance check of EClignal integrity check and EMI/EMC analy:
integration of ECUs into automotive

Co2
BTL2

MODULE 8 MODEIBASED SYSTEM DESIGN (6L+6P

Introduction to Model based system desigrardware inthe-loop simulation continuous and
discrete simulation basiemodeling basics. Connection between Hardware and Simulal
Coupling conceptsimulator coupling and esimulation, synchronization of esimulations,
basic coupling principle€vent Discrete SimulatieReal Time Workshejmtroduction to basic
Simulink blocks, xPC target, Real Time Workstage flow and Real Time Embedded code

Ca3
BTL3

MODULE 4 MODEL BUILDING WITH SIMULINK (6L+6P

Model Building with Simulink: Controller programming using model based system design
automotive application using Simuliidant Modelling Plant modelling using Simulink for th
automotive applicatioAPID controller design, analog output, targeting a processor for pl
Hardware ImplementatiofDesign of ECU for automotive applications, interfacing of sen
and ActuatorsSystem modelling and validation using test setupperfadng of software modelg
with hardware design.

CO4
BTIL-2

MODULE5 HARDWARE IN LOOP SIMULATION

(6L+6P

System programming and development of experimental setupéodware in loop simulation
Hardware inthe-Loop Testing of plant separately, testing of controller separately and testin
plant and controller in the loofsystem Verification and Validati€®omparing the HIL tes
results with real world result Hardwarinthe-Loop testing Experimental setup for HHIL
testing using dSPACE micro autobox, introduction to carmaker, building scenarios and
analysis using carmakenterfacing dSPACE with carmaker and case studies on micro aut

CG5
BTIL-2

TEXTBOOKS
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Frank Vahid and Tony Givargis, (2002) Embedded System Design: A Unified Hardware/§

1. Introduction, John Wiley & Sons Ronald K. Jurgen,( 1999), Automotive Electronics Har
McGrawHill .

) Heywood, John B. (2018) Internal Combustion Engine Fundamentals, MefBkaMew York.

3 Hall, Douglas V, (2015) Microprocessors and Interfacing: Programming and Hardwan

edition, Tata McGraw Hill

REFERENCE BOOKS

1. David E. Simon, (2015), Embedded Software Primer, Pearson Education
2. Ferguson, Colin R. (2010) Kirkpatrick, Allan T., Internal Combustion EAgjleed
E BOOKS
1. ‘ http://estc.dsr-company.com/images/b/b5/Automotivembeddedsystems.pdf
MOOC
1. | https://nptel.ac.in/courses/108103009/download/M10.pdf
COURSE TITj CYBER SECURITY FOR AUTOMENMBRIEERS CREDITS 3
COURSE
COURSE COll EAT51519 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL " LEARNING
VERSION 1.0 DETAILS 36" ACM L EVEL BTL3
ASSESSMENT SCHEME
SurpriseTest /
Quiz etc., as End Semester
Examination
First Second Seminar/ apprt(:]veed by
Periodical Periodical Assignments/ Attendance
. Department
Assessment | Assessment Project L
Examination
Committee Theory | Practical
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course This course will enable the students to explore the various cgltacks,practice the
Description | security tools and employ penetration testing.
1. To outline the key components and principles of security.
C 2. To explore the various attacks and management roles
ourse . L —
Obiectiv 3. To apply the security policies and procedures for organizations
Jectives | 4, Topractice the security tools and hardening techniques
5. To employ the penetration testing.
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Upon completion of this course, the students will be able to

Outline The Key Components and Principles of Security
Explore The Security Attacks aMdnagement Roles.

Course
Outcomes

Practice The Security Tools and Hardening Techniques

agrLODdDE

Apply the cyber security policies and procedures for organizations.

Employ the Penetration Testing and explore the Next Generation Security.

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO| PO| PO| PO| PO| PO| PO| PO|PO|PO| PSO

COs | POLIPOZI 3 ) 4yl 5| 6 | 7|89 10]12|12] 1 |75
co1 3 3 2 2 2 2 - 2 2 2 2 2 1 1
COo2 3 3 2 2 2 2 - 2 2 2 2 2 2 1
COo3 3 3 2 2 2 2 - 2 2 2 2 2 3 3
co4 | 3| 3 |2 |2|2|2|-|2|2|2|2]|2| 2|2
CO5 3 3 2 2 2 2 - 2 2 2 2 2 3 3

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
MODULE 1: INTB®DUCTION TO CYBERSECURITY (6L+ &)
Introduction to Cyber Security, Need for security, Concept of Cyber Space, Cyber C
and Cyberattack. Fundamental security principlethreats, attacks and vulnerability. K¢
Security triag<Confidentiality, Integrity and Availability. Key components of cyber sec
network architecture. Introduction to basic Security Management and Policies
Authentication, Authorization, Access control, Identification and Accounting. col
Lab Experiment BTL3
Detection of various cybeattacks using Wireshark.
Software TooltWireshark.
MODULE 2: SECURITY ATTACHKISCHR.ES AND MANAGEMENT (6L+ &)
Introduction to different classes of security attackactive and passive. Impact of attack
on organization and individuals. Principles of Cybersecufipyply cybersecurity
architecture principles. Cyber security models (the CIA triad, the star ntbéel,
Parkeriarhexad).
Techniques used by Hackerhe Reconnaissance Phase: Active and Passive Scanni
Techniques. Risk ManagemeRtinciples, Types Strategi@he Risk Management CG2
Framework(RMF). Cyber security Management concefscurity Governancend BTL3
Management roles, models and functions.
Lab Experiment
Packet sniffing using Wireshark.
Software Tool Wireshark.
MODULE 3: SECURITY PLRSBICIES AND PROCEDURES 6L+ ®)
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Defining a Cyber Security policy, General Security Expectatides,and responsibilities
in the organization Stakeholders. Cyber security standards and contrGlsrtification
and accreditation (C&A) process. Audit geblpdating and auditing cyber security
proceduresCompare the organization's cyber securityipplto actual practices. CcOo3

Lab Experiment BTL3
Managing Securing Policies Using Tcp dump, dump cap using Wireshark.

Software Tool Wireshark.

MODULE 4: OVERVIEW OF SELUBRDUNTER MEASURE TOOLS (6L+ @)

Introduction to key security tools includifigewalls, antivirus and cryptography
Identify security tools and hardening technigu®sevention of Cybeattacks.

Security Countermeasure tools and technigu&ncryption standardsModern Methods
—Legitimate versus Fraudulent Encryption Methods.

. . . o CO4
Security threats-Threat and Risk exposusBetermine the organization's exposure to
internal threats—Evaluate the risk of external security threats. BTL3
Lab Experiment
Security analysis and reporting using Wireshark.
Software Tool Wireshark.
MODULE 5: CYBERSECURITY TESTING,DIGITAL FORENEHRS GENERATION (6L+ @)
SECURITY
CybersecuritytestingPenetrationtesting.SystemLevelSolutiens
IntrusionDetectionSystem(IDS)andIntrusionProtectionSystem(IPS). Basic Concept ¢
Ethical Hacking.
Protecting against Cyber Crirdentity Theft, Cyber Stalking and Investment fraud.
Introduction to digital forensicsDigital Forensics Tools and Forensics Investigative Co5
Process. Introduction to Nextzeneration Firewalt Preventing Infection and Finding
Infected Hosts. Smart Policies for ensuring security. BTL3
Lab Experiment
Pen Test (Penetration Testing) using Wireshark.
Software Tool Wireshark.
TEXT BOOKS

Lawrence C. Miller, “PalgAbteNetwsrkscby JohntWileyFrmsrinc.Bu

1. | Edition, 2016.
William Stallings, “Effective Cyber secur-i

2. | Wesley Professional Publisher8,Bdition, 2018.

REFERENCE BOOKS

1. |[Raef Meeu wisse,BegCynmer ssec Cryibtey TSaditiop, 1201%. i t

Mehdi KhosrowP o u r , DBA, Informati on Resources Ma

security and threats: concepts, methodol og
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E BOOKS

1 http://www.uou.ac.in/sites/default/files/sIm/Introductioncybersecurity.pdf

MOOC

1 https://www.edx.org/course/cybersecuritfundamentals

2 https://www.coursera.org/specializations/cyberecurity

3 https://lwww.udemy.com/topic/cybersecurity/

Specialization 2: ENGINE AND VEHICLE TECHNOLOGY

.CI_:IC.)I_BERSE VEHICLE DESIGN DATA CHARACTERISTIC{ CREDITS 3
COURSE EAT51520 COURSE CATEGO DE L-T-P-S 2-0-2-2
CODE
. . LEARNING
TH L
Version 1.0 Approval Details 36'"ACM LEVEL BTL-3
ASSESSMENT SCHEME
CIA ESE
Observation
[ lab
First Second arpepcr(;r\ji; dat?y
Periodical Periodical Practical the Attendance | THEORY PRACTICA
Assessment Assessment Assessments L
(Theory) (Theory) Department
Examination
Committee
a59/ ¢
15% 15% 10% 5% 5% 25% 25%
Course This course involved in theehicle design and apply the data for the optimum designing g
Description | the vehicle components
Course To make the students understand the basic principles involved irngh&ledesign and apply
Objective | the same for the optimum designing of the vehicle components.
Upon completion of this course, the students will be able to
1. Discuss on vehicle specifications
Course Interpret on performance curves
Determination of resistance teehicle motion
Outcome

arLN

Design of Engine
Determination of gear ratios

CO, PO AND PSO MAPPING

PO | PO | PO | PSG | PSG
CO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | o | "0 | 5 |} 5
col| 3 2 2 2 - - - - - 2 1 2 2 3
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C0o2 2 3 3 2 - - - - - 1 2 3 3 3
CO3 3 2 2 3 - - - - - 2 1 2 2 3
CO4 2 2 3 2 - - - - - 2 1 3 2 3
CO5 3 3 2 3 - - - - - 2 1 2 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: INTRODUCTION (6L+ 6P)
Study and selection of vehicle specificatiezhoice of Cycle, fuedpeed, cylinder
arrangement, number of cylinders, method of cooling, material, design variables and oper
variables affectingerformance and emission. Co1
Lab Experiments BTIL3
1. Practice orselection of vehicle specifications and study
MODULE 2PERFORMANCE CURVES (6L+ 6P)
Resistance, Power and torque curve, driving force against vehicle spfssekleratiorand
gradeability in different gears for a typical car or truck plotted from specifications.
Co2
Lab Experiments BTL3
1. Calculation of Resistancgmwer and torque
MODULE 3: RESISTANCE TO VEHICLE MOTION (6L+ 6P)
Calculation and plotting the curves df,aolling and gradient resisteces, driving force- Engine
power, speed, rear axle ratio, Torque and mechanical efficiendiffatent vehicle speeds. Cco3
Lab Experiments BTL3
1. Calculation of driving force, engine power
MODULE 4: ENGINE DESIGN (6L+ 6P)
Pressure volume diagram, frictional mean effective pressemgjne capacity, calculation
of bore and stroke length, velocity aratceleration, gas force, inertia and resultant force at
variouscrankangles- Side thrust on cylinder walls. COo4
BTL3
Lab Experiments
1. Practice to calculatgjas force, inertia and resultant foreg¢ variouscrankangles
MODULE 5: GEAR RATIOS (6L+ 6P)
Determination of GeaRatios,Acceleratiorand gradeability typical problems.
Lab Experiments é:%
1. Calculation of gear ratios
TEXT BOOKS
1. Giri.N. K. “Automobil e -MewDehini cs” Khanna
2. Hel dt P. M “High Speed CoRablishing GooQalcta gi n €
REFERENCE BOOKS
1 Lichty “1 C Engines”, Kogakusha Co., Ltd

E Resources for Reference

1. | https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SAU1404.pdf
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COURSE TITL| DESIGN OBNGINE EXHAUST SYSTEM CREDITS 3
COURSE
51521 DE L-T-P-S 2-0-2-2
COURSE COD EAT CATEGOR\
. Approval LEARNING
. 36" ACM BTL3
Version 1.0 Details LEVEL
ASSESSMENT SCHEME
Observation / lab
: o Second records as
First Periodical e .
Periodical Practical approved by the
Assessment Attendance ESE
(Theory) Assessment Assessment Department
(Theory) Examination
[ 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
This course givelsnowledge in the global environmental air pollution control burea
Course emission control systems andhoise control devices andadvanced technology
Description | development on exhaust system for Sl and ClI engines.
1. To @in knowledge in the globanvironmental air pollution control bureaus
2. To familiarize with emission control systems amsise control devices
Course 3. To dksign and validate full exhaust system for-road, offroad and nomroad
o applications.
Objectives .
) 4. To quin knowledge on the advanced technology depenent on exhaust system fg
Sl and Cl engines
5. To familiarize with automobile design and computational simulation environmen
Upon completion of this course, the students will be able to
1. Gain knowledge in the global environmental @ddlution control bureaus
2. Familiarize with emission control systems aradse control devices
Course 3. Design and validate full exhaust system for-road, offroad and nomoad
Outcomes applications.
4. Gain knowledge on the advanced technology development on exhaust systesh
and CI engines
5. Familiarize with automobile design and computational simulation environments

Prerequisites:

CO, PO AND PSO MAPPING

co | PO[ Po[ PO PO[ PO[ PO[ PO[ PO| PO[ PO[ PO[ PO[ PS[ PS
1| 2| 3| 4| 5| 6| 7| 8| 9|-10|-11|-12|01]|02
co1l 2 | 1| v 2] 2| -] -] - -1 -|-]1]1]1
Co2 122 1r{of -] -| -1 -1-1-12z21]2]odo
CG3 2 1 1 1 2 1 - - - - - 1 0 2
CO4 2 ol oo 2| -] - |- -] -] 1|2
COo5 olof| 3o 1| -] -|-|-|-|-1]2]3]3
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1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 21INTRODUCTION TO ENGINE EXHAUST

(6L.+6P

Introduction of exhaust systemEngine Exhaust Technology Evolutidmdia automotive
emission regulation- Noise limits fo vehicles at manufacturing stageBasics of Exhaug
System from Engine head face to tail pipe&Components of exhaust systemExhaust
catalytic converter Silencer (Muffler}- System integration.

Suggested Readin¢C engine exhaust, Layout of IC engine systems.

Co1
BTIL-2

MODULE 2EMISSION CONTROL SYSTEMS

(6L+6P

Understanding of Gasoline and diesel engine out pollutarEsnission Norms Air to Air—
ConverterHot end components- TWC- Manifold — Cone Profiles- Substrate— Types of
Substrate— Wash coat— Mat — Types of Mats- Shell- Canning— Types of Canning
Controlled canning- GBD (Gab Bulk Density)Temperature Sensor Oxygen Sensof
Thermal Managem®nt — Insulators— Heat Shields- (Gasoline / Diesel Advancement in
substrates— Technology for gasoline engine Three way converter (TWG) Gasoline
particulate filter (GPF Lean NOx Trap (LNF)echnology for diesel engireExhaust gas
recirculaion (EGR}- Diesel oxidation catalyst (DOE)Partial flow filter (PFF} Diesel
particulate filter (DPF)- Selective catalytic reduction (SCR$elective catalytic reductiol
filter (SCRF) Global regulations and testing protocelSystem integrationCarbon di oxide
(CQ) control systems.

Suggested Readingarbon di oxide emissions

Cco2
BTL3

MODULE 3NOISE CONTROL SYSTEMS

(6L+6P

Basics of Acoustics Fundamentals of sound Terminologies— Noise cancellation-
Destructive & Constructive interferencegkngine exhaust noise introductienGasoline &
Diesel engine operation & exhaust noise characteristivehicle Pass by NoiseExhaust
noise measurement standardsTypes of exhaust noisesPulsation noises Flow noises-
Booming noises- Shell radiation noises Passive noise reductiore¢hniques— Types of
mufflers — Reflective— Absorptive Hybrid mufflers Muffler design constrains Muffler
internal design-Tri flow muffler— Straight though muffle- Helmholtz resonator Internal
resonators- Baffle plates- Perforations-shells- End Plates- Pipe diameters- Absorptive
materials — Development methodologies- Muffler performance parameters- Sound
transmission loss Insertion loss- Noise reduction- Tail pipe noise levetback pressure-
Vehicle interior noise levelsAdvance muffler technologies- Cat con integrated muffler
variable flow muffle— Twin mufflers— Active noise cancellation Sporty sound mufflers
Sound engineering, Off Road On Road— Non Road muffler applications Exampleg
Manufacturing Types & Proces®Roll & Spot welding Lock seaming Double seaming
Web forming- Clinching— Cold metal transfe~ Hydro forming— Piercing— Stamping—
Muffler examples.

Suggested Readingvuffler design

Ca3
BTL3

MODULE 4 COMPUTATIONAL ANALYSIS (CFD, FEA)

(6L+6P
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CFD for vehicle exhaust systertoverning equation of fluid flow and heat transfeFlow
Uniformity — Pressure loss through exhaust systenrlow Eccentricity- HEGO Index
Conjugate Heat Transfer Analysisntroduction to finite element analysis.Present, Pa
Future FEA- Introduction to Preprocessing ID, 2D, 3D Element$leshing, Processing
Technigies— Statics of strength of materialsTypes of AnalysisModal Analysis- Linear
Static Analysis Introduction to Nonlinear Analysis- Dynamic Analysis Thermal Analysig
—RLDA & Fatigue AnalysiRost processing techniques of different Analydsocess Flows
and Targets- Case Study-2-3.

Suggested Readingrinite element analysis

CG4
BTL3

MODULE 5 TESTING AND VALIDATION

(6L+6P

Vehicle noise measurementOperational vibration analysisExperimental modal analys|
—Air leak test Thermal Shock TesfBhermal fatigue test Back pressure measurement te
—Hot end system: Hot Vibration Tes€Cold vibration test- Flow noise mesurement—Shell
deformation test— Cold end: Biaxial fatigue testUni-axial fatigue test- Salt spray test
Condensate Water Noise Test Transmission loss measurement Shell stiffness
measurement— Glass wool endurance testResonance frequency maaement— Shell
radiation noise measuremenrtTail pipe noise measurementWater drainage ability test.
Suggested Readingh\utomotivetesting

CG5
BTL3

TEXT BOOKS

1.
publisher,2015

Engine Emissions: Pollutant Formation and Advances in Control Technology, Alpha

2. Noise and Bivration Control Engineering (Principles and applications) Istvan L. Ver and Leo

REFERENBGBOKS

1. Beranek; 2nd Edition 2006, John Wiley & Sons Inc

Acoustics of Ducts and Mufflers with Applications to Exhaust and Ventilation System Desig

2.
Munjal—2ndEdition, Wiley- Inter Science.
MOOC
1. https://www.youtube.com/watch?v=W6dIsC_eGBI
Specialization: Design and Manufacturing
COURSE TITL| DIGITAL MANUFACTURING CREDITS 3
COURSE
COURSE COD EAT51522 CATEGORY DE L-T-P-S 2-0-2-2
A I LEARNING
Version 1.0 pproya 36" ACM BTL3
Details LEVEL
ASSESSMENT SCHEME
Observation / lab
: - Second .
First Periodical Periodical Practical records as approved
Assessment Assessment| by the Department | Attendance ESE
Assessment S
(Theory) (Theory) s Examination
" /| 2YYAGGESS
Theory
15% 15% 10% 5% 5% 25%
Practical
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25%
Course This course provides knowledge prototyping and 3D printing, CAD and reverse
Description engineering & powder based additive manufacturing systems
1. To discuss oneed for digital manufacturing
Course 2. To acquir&knowledge on prototyping and 3D printing
. 3. To develop skill on CAD and reverse engineering
Objectives o . . . .
4. To familiarize on liquid based and solid based additive manufacturing systems
5. To acquire knowledge on powder based additive manufacturing systems
Upon completion of this course, the students will be able to
1. Discuss omeed for digital manufacturing
Course 2. Acquire knowledge on prototyping and 3D printing
Outcomes 3. Develop skill on CAD and reverse engineering
4. Familiarize on liquid based and solid based additive matwfag systems
5. Acquire knowledge on powder based additive manufacturing systems

Prerequisites:

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
-1 -2 -3 -4 -5 -6 -7 -8 9| -10)| 11| 12| 01| O2
col 3 1 2 2 3 - - - - - - 3 3 1
COo2 2 2 1 1 3 - - - - - - 2 2 2
COo3 3 2 2 2 1 - - - - - - 3 3 2
CO4 2 1 1 1 3 - - - - - - 2 2 1
CO5 3 1 1 1 2 - - - - - - 3 2 3
1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1 NEED FOR DIGITAL MANUFACTURING (6L+6P
Introduction to Future Manufacturing: threelegged stool concept, Definitioosf DM, Need for
DM, 10 disruptive principles of DM process, SM Vs DM Co1
Suggested Reading/lodern manufacturing processes. BTL2
MODULE 2 PROTOTYPING (6L+6P

Introduction to 3D printer, Role of 3 product development, Classification of 3D Prin

Technology. CcCQo2
Suggested Readindgidvantages of 3D printing BTL2
MODULE 3CAD & REVERSE ENGINEERING (6L+6P
Basic Concept Digitization techniques Model Reconstructior- Data Processing for Additiv
Manufacturing Technology: CAD model preparatidpart Orientation and support generatio  CO3
—Model Slicing-Tool path Generatior Basic Software fohdditive Manufacturing Technology  BTL3

MIMICS, MAGICS.
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Suggested ReadingCAM and its merits
MODULE 4 LIQUID BASED AND SOLID BASED ADDITIVE MANUFACTURING
SYSTEMS (6L+6H
Classification- Liquid based system Stereo lithography Apparatus (SLRYinciple,process,
advantages and applications Solid based systemFused Deposition Modeling Principle, Cco4
process, advantages and applications, Laminated Object Manufacturing BTL2
Suggested Readindidditives and its applications.
MODULE 5 POWDER BASEDDITIVE MANUFACTURISGSTEMS (6L.+6P
Selective Laser SinteringPrinciples of SLS proces$rocess, advantages and applicatio
ThreeDimensional Printing Principle, process, advantages aaqplications Laser Engineere( CQG5
Net Shaping (LENS), Electron Beam Melting. BTL2
Suggested Readingowder based additives.
TEXTBOOKS
1 Chua C. K., Leong K. F., and Lim C.S., “Ragf
' World Scientific Publishers, 2010.
) Gebhardt A., “Rapid prototyping”, Hanser
REFERENCE BOOKS
1 LiouLW.andi ou F. W., “Rapid Prototyping and E
' devel opment”, CRC Press, 2010.
2 Kamrani A.K. and Nasr E.A., “Rapid Protot
E BOOKS
1. www.springer.com/gp/book/9780857295637
2. https://pro.sculpteo.com/en/ebooks/
MOOC
1. https://www.coursera.org/specializations/digitahanufacturingdesigntechnology
2. https://www.coursera.org/learn/digitaimanufacturingdesign
C_ﬁ$S§’E INDUSTRIAL AUTOMATION AND ROBOTICS| CREDITS 3
COURSE COURSE
CODE EAB1523 CATEGOR DE L-T-P-S 2-0-2-2
APPROVAI TH LEARNING
VERSION 1.0 DETAILS 36'"ACM LEVEL BTL3
ASSESSMENT SCHEME
Surprise Test / QuiZ
First Second Seminar/ etc., as approved End Semester
Periodical Periodical Assignments/ | by the Department | Attendance o
. S Examination
Assessment| Assessment Project Examination
/| 2YYAGGSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%
This course enables the necessary automation with respect to the type of industry, siz
Course . : . . . S
Description the capacity of the industry per stipulated period. The application, advantages and limitg
P of the methods of automation requirement for the specific type afustry. Application of
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Robotics for the required industry to decrease the work load and
consumption of the industries.

the activity

with rigid bodymotionsandrobot systems.

1. Todevelopthest udent ' sinvarouswhotstdugtees andheir workspace.
2. Todevelops t u d skillgin psrforming spatial transformationsassociated

3. Toprovide thestudent with knowledgeof the singularityissuesassociated

gtc:jlércsti/es with thepperation ofrobqticsystems. o _
4. To provide the student with someknowledge andanalysisskills associated
with trajectoryplanningandrobot control.
5. To develop the analytical ability for the robotics for the necessity of the
industries
Upon completion of this course, the students will be able to
1. Demonstrateknowledgeof the relationshipbetweenmechanicabtructuresof
industriafobotsand theiroperational workspaceharacteristics.
Course 2. Appl_yspatialtransformationto obtain forward kinematicgquation of robot
manipulators.
Outcomes

3. Analyze foisolvinginversekinematicsof simple robotmanipulators.

application in the industries

4. Developanabilityto obtainthe Jacobeamatrix and useit to identifysingularities
5. Create the design, model and apply the concepts through robotics to the nece

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | POl1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9| PO10 i? ig PSO1| PSO2

CO1 3 3 3 3 2 2 2 2 1 1 1 1 3 3

CQG2 3 3 3 3 2 2 2 2 1 1 1 1 3 3

CQO3 3 3 3 3 2 2 2 2 1 1 1 1 3 3

CO4 3 3 3 3 2 2 2 2 1 1 1 1 3 3

CGO5 3 3 3 3 2 2 2 2 1 1 1 1 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ Introduction (6L+6P

Concept and scope of automation: Socio economic impacts of automation, Types Cco1

ofAutomation,Low CosAutomation BTL-3

Module 2¢ Fluid Power (6L+6PR

Fluid power control elements, Standard graphical symbols, Fluid power

generators, Hydraulic and pneumatic Cylinders construction, design and Co2

mounting; Hydraulic and pneumatitalvesfor pressure, flowand direction BTL3

control.

Module 3¢ Basic hydraulic and pneumatic circuits (6L+6P

Direct and Indirect Control of Single/Double Actibiglindersdesigningof logic

circuits for a given time displacementdiagram & sequenceof operations,

Hydraulic & Pneumati€ircuits using Time Delay Valve & Quick Exhaust Valve, Cca3

Memory Circuit& SpeedControlof a Cylinder,Troubleshootingand“ Ca u& e s BTL3

EffectsofMal f uncti ons” Basics of Control CH

specific Elements in @ircuit.

Module 4¢ Fluidics, Electricand ElectronicControls and Transfer Devices and feeders (6L+6R

Booleanalgebra, Truth Tables,Logic GatesCoandaeffect. Basic®f Programmabldogic

controllers(PLC)Architecture& Components of PLCadderLogicDiagrams. Classificatiof Co4

Constructional details and Applications of Transfivices, Vibratory bowl feeders, BTL3

Reciprocatingube, Centrifugal hoppeieeders

Module 5¢ Robotics (6L+6P
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Introduction, Classificationbased on geometry, control and path movement, Robot
SpecificationsRobotPerformanceParametersRobotProgrammingMachineVision,Teach
pendants,Industrial Applications dRobots

CG5
BTL4

TEXT BOOKS

1. | Esposito, Anthonyrluid power with applicationdJpper Saddle RiveXew Jersey: Prentice Hall, 20(

5 Vacca, Andrea, and Germano Franzblyidraulic fluid power: fundamentals, applications, and cir
" | design John Wiley & Sons, 2021.

REFERENCE BOOKS

1. | Yeaple, Frankluid power design handbookRC Press, 1995.

2. | Zhang, QinBasics of hydraulic systenBRC Press, 2019.

E BOOKS

1. Fluid Power eBook, Edition 1

2. | EIDin, Mahmoud Galal, and Mohamed RaHuid power engineerindMcGrawHill Education, 2009.

3 Watton, JohnModelling, monitoring and diagnostiechniques for fluid power systemSpringer
" | Science & Business Media, 2007.

MOOC

1. | https://archive.nptel.ac.in/courses/112/106/112106175/

2. | https://archive.nptel.ac.in/courses/112/106/112106300/

3. | https://archive.nptel.ac.in/courses/112/105/112105047/

SemestercVI
Department Elective4

Specialization 1: Electric Vehicle Technology

COURSE TITLE MODELLING AND SIMULATION EV CREDITS 3
COURSE
COURSE CODE EAT51524 CATEGORY DE L-T-P-S 2-0-2-2
. Approval o LEARNING
Version 1.0 Details 36'"ACM LEVEL BTl4
ASSESSMENT SCHEME
CIA ESE
Observation / lab
: o Second records as
First Periodical o .
Assessment PETBL e PrREEEY ERIRIEVEE) Bt Attendance | Theory | Practical
(Theory) Assessment| Assessment Departmefnt
(Theory) Examination
Committeed 5 9 /
15% 15% 10% 5% 5% 25% 25%
Course This course introduces the architectures and technologies associated with electrig
Description hybrid electric, and pluin hybrid vehicles including their constituent components
1. To understand the basic components and various types of electric vehicles
2. To familiarize the different types of motors used in electric vehicles
Course Objective| 3. To discuss about the battery technology for electric vehicles
4. To familiarize the differentharging system technologies for electric vehicles
5. To discuss about the future trends in electric vehicles.
Upon completion of this course, the students will be able to
1.

Course Outcome

Explain the architecture design of electric vehicle and typeseafric vehicles
2. Select appropriate electric machine for electric vehicle application.
3. Demonstrate the battery management system for electric vehicles.
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4. Describe the different types and design considerations of electric vehicle cha
5. lllustrate the reent trends and developments in electric vehicle market

Prerequisites:NIL

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO|PO| PS| PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2

co1 3 3 3 3 3 - - - - - - - 1 -

COZ 3 3 3 3 3 = = = = = = = 1 1

CQo3 3 3 3 3 3 - - - - - - - 1 1

Cco4 3 3 3 3 3 - 1 - - - - - 1 1

co5 3 3 3 3 3 - 1 - - - - - 1 1

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE IINTRODUCTION TO TECHNOLOGY OF EVs (6L+6P)

Basic EV Components and Architectufgpes of electric vehicle®asics of EV chargin

- Case study

Suggested Readinggconomies of Electric Vehicles compared to gasoline vehicles

Lab Experiments: co1l

1.Study ofvarious components of electric car. BTL4

2. Electric Vehicle Architecture Design.

Software Required: MATLAB

MODULE 2: ELECTRIC MOTORS FOR EVs (6L+ 6P)

Electric Motor Requirements for EV'Application of PMSM & BLDC Motor for EV's

Application of Induction & Switched Reluctance Motor Technology for-BWi&rmal

Management of EV MotorsSensing Requirements for EV Motors

Suggested ReadinpC Machin®rives and Control of EV Using DC Machine co2

Lab Experiments: BTL4

1. Development of dynamic vehicle model using MATLAB.

2. Simulation of EV powered by brushless DC motor using MATLAB.

Software Required: MATLAB

MODULE 3: BATTERY TECHNOLOGY FOR EVs (6L+ 6P)

Battery Selection Methodology for EVs and HEBattery sizing and considerations f

EV application- Basics of Therm&lanagement System DesigiBattery Management

System Energy Storage systems for Electric and Hybrid Vehicle Applications

Suggested ReadingBattery Management System Design using MATLAB

Lab Experiments: CO3
BTL-3

1. Estimation of Battery Statef-Charge usinlATLAB/Simulink

2. Estimation of Battery Statef-Health using MATLAB/Simulink

Software Required: MATLAB

MODULE 4: CHARGING SYSTEM TECHNOLOGY FOR EV APPLICATIONS (6L+ 6P)
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Charging system desigonsiderations- AC Charging DC ChargingFast charging and
its limitations- Smart charging and applications/ehicle to grid (V2G) technology
Case Study
Suggested Readinglectromagnetic Compatibility Testing of EV & HEV Componel|
CO4
Lab Experiments: BTL4
1. Modelling and Simulation of an Electric Vehicle with MATLAB/Simulink
Software Required: MATLAB
MODULE 5: FUTURE TRENDS IN ELECTRIC VEHICLES (6L+ 6P)
Wireless and omoad charging of EVBattery swap technologyAutonomous driving
Charging EVs from renewableSase study
Suggested ReadingV Charging with Renewable Energy using MATLAB
CG5
Lab Experiments:
BTL-4
1.Modeling and Simulation of pleig hybridelectric vehicle using MATLAB
Software Required: MATLAB
TEXT BOOKS
1. Liu, Wei, “Hybrid electric vehicle syst
2. Donateo, T. , “ Hy b r-Babkse®n Demand, 2067. ve hi cl es”
REFERENGBOKS
1. Ehsani, M., Gao, Y., Longo, S. & Ebr ah
vehicl es”, CRC press, 2018.
2. Erjavec, J., “Hxykiildyvedliedtesi"c, Ceamd afgee¢
E RESOURCES FOR REFERENCE
1. https://onlinelibrary.wiley.com/doi/book/10.1002/9781119278924
2. https://www.sciencedirect.com/book/9780444535658/electramd-hybrid-vehicles
MOOC
1. https://onlinecourses.nptel.ac.in/noc22_ee53/preview
2. https://www.udemy.com/course/electrievehicles/
COURSE TITLHE CODING FOR EV CREDITS
COURSE
COURSE COO EAT51525 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL . LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL-3

ASSESSMENT SCHEME

Observation /

. L. Second Practical
First Periodical L lab records as
Periodical Assessmen Attendance
Assessment approved by
Assessment ts

the Department

End Semester
Examination
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Examination
Committee Theo _
459/ ¢ ry Practical
15% 15% 10% 5% 5% 25% 25%

Course

Programming iR and use of associated Open Source tools. Addressing practical iss
Description documenting workflow, data management, and scientific computing.

1. To learn the concepts of R Language
c 2. To learn the Data Analysis
ourse 3. Toimport a variety of data formatato R using RStudio
Objectives . )
4, Prepare or tidy data’'s for in prepar
5. Analyse a data set in R and present findings using the appropriate packages.
Upon completion of this course, the students will be able to
1. Describe the fundamentalsyntax of R through readings, practice exercis
demonstrations, and writing R code.
Course " ) . )
Outcomes 2. Apply critical programming language concepts such as data types, iteration, ¢

exampes
3. Demonstrate an understanding of Data Import and parsing
4. Recognize the principles of the Relations of Data.
5. Generate the Pattern and Regular Expression.

structures, functions, and Boolean operators by writing R programs and thr

Prerequisites: Programming Knowledge

CO, PO AND PSO MAPPING

Cos PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO | PSO| PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 02
co1l 3 3 2 2 2 1 1 - 2 2 2 - 3 3
co2 3 3 2 2 2 1 1 - 2 2 2 - 3 3
Cco3 3 3 2 2 2 1 1 - 2 2 2 - 3 3
coa 3 3 2 2 2 1 1 - 2 2 2 - 3 3
CO5 3 3 2 2 2 1 1 - 2 2 2 - 3 3
1- Weakly Correlated, 2Moderately Correlate@nd 3- Strongly Correlated
MODULE IINTRODUCTION (6L+&°)
History and Overview of R5etting Started with RGettingstarted with the R interface
- R Nuts and BoltsGetting Data In and Out of RUsing the reader Packagesing
Textual and Binary Formats for Storing Dalaterfaces to the Outside World
Subsetting R Objectd/ectorised OperationBates and Timeblatrices
; . CO1
Lab Experiment:
1. Installation ofRStudio and configuration BTL3
2. Programming Exercise based on Vectors
3. Programming exercise based on Matrices
Software: R Studio
MODULE 2: CONTROL STRUCTURES (6L+6P)
. : . COo2
Matrices Arrays Factors Data FramesManaging Data Frames with the dpl BTL3

packageControl Structureg-unctionsScoping Rules of R Coding Standards4oodp
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FunctionsList -DebuggineProfiling R Cod&imulation Data Analysis Case Stud
Changes in Fine Particle Air Pollution in the in Chennai.

Lab Experiment:

1. Programming Exercise based on Simple functions
2. Practise the Programming based on Data Frame
3. Practise R program usihgst and Array

Software: Rstudio

MODULE 3: PACKAGES & FILES

(6L+&P)

PackagesData ReshapinrdCCV File€xcel FileBinary Files XML Filek5SON FiteNeb
Data Databases PIE Charts BAR Charts Boxplots Histograms Line Graphs
Scatterplots Mean, Median & ModeLinear RegressieiMultiple RegressionLogistic
RegressionNormal DistributionBinomial DistributionPoisson Regressienalysis 6
Covariance Time Series Analysi®nlinear Least Squardecision TreeRandom
Forest Survival Analysi€hi Square Test.

Lab Experiment

Practise the Program using Array

Write a Program to handle the C@ExcelBinay, XML,JSON Files
Apply the R tool for Time Series Analysis of any real time data set,
Practise the PIE CharBAR Chart8oxplots in R studio

WD PE

Software: Rstudio

CG3
BTL3

MODULE 4: DATA VISUALIZATION

(6L+6P)

Data Visualization with ggplot2: Introductioifrirst Steps- Aesthetic Mappings
Common Problems Facets Geometric ObjectsStatistical TransformationdPosition
Adjustmens - Coordinate SystemsThe Layered Grammar of GraphiedVorkflow
Basic- Data Transformation with dplyr Workflow Scripts. PIE CharBAR Charts
Boxplots HistogramsLine GraphsScatterplots.

Lab Experiment:

1. working onmpgdata frame,ggplot
2. Applyaesthetic is a visual property of the objects in your plot.
3. Implement with sample Data Transformation with dplyr

Software: Rstudio

Co4
BTL3

MODULE 5: EXPLORATORY DATA ANALYSIS

(6L+62)
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Introduction - Questions- Variation - Missing Values Covariation- Patterns and
Models - ggplot2Calls Learning More- Workflow: Projects What Is Real? Where
Does Your AnalysiLive? Paths and DirectoriesRStudio Projects.

Lab Experiment:

1. Implement the Visualizing Distributions with sample data with relevant variabl
2. Explore the distribution of each of the x, y, and z variables in diamonds. Think
a diamond andhow you might decide which dimension is the length, width, and de

with sample data.

3. Build the Sentiment Analysis Model in R and Perform the Sentiment Analysis é:_|€|)_53
the Inner Join. -
Software: Rstudio
TEXT BOOKS

1 Roger D. Peng, 'Rogramming for Data Science" Leanpub,2015.

o | Hadley Wickham and Garrett Grolemund R f or Data Science” O

REFERENCE BOOKS

Ross Ihaka and Robert Gentleman, "R Programming" Tutorials Point (I) Pvt. Ltd, 2016.

1.

2 GarrettGrolemund ,"Hand©n Pr ogr ammi ng wi th R" | O’ Rei
E BOOKS

1. | https://cran.r-project.org/doc/manuals/frelease/Rintro.pdf/

MOOC

1. https://campus.datacamp.com/courses/introductieto-the-tidyverse/datawranglingl?ex=1/

Specialization 2: Intelligent Mobility

COURSE TITL AUTOMOTIVE SAFETY SYSTEMS CREDITS 3
COURSE COURSE
CODE EAT51526 CATEGORY DE L-T-P-S 2-0-2-2
APPROVAL TH LEARNING
VERSION 1.0 DETAILS 36'HACM LEVEL BTL4
ASSESSMENT SCHEME
Observation / lab
First . Practical records as
- Second Periodical
Periodical Assessme | approved by the
Assessment Attendance ESE
Assessment (Theory) nts Department
(Theory) y Examination
I 2YYAGGS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%
Course This course imparts understanding of role of safety systemautomobiles through
Description | technology.
1. To design and validate the vehicle structure with respect to crash worthiness
2. To know the various types of safety aspects such as active and passive safety, th
safety components and the workingassive safety components such as air bé
Course
Obijectives seatbelts
) 3. To know about various object detection system and working of various con
convenience system and environment information system.
4. To analyze and simulate vehicle in barrier impacts.
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https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf/
https://campus.datacamp.com/courses/introduction-to-the-tidyverse/data-wrangling-1?ex=1/

5. To analyzgedestrian safety by use of light measurement and testing

1. Design and validate the vehicle structure with respect to crash worthiness

2. Demonstratethe various types of safety aspects
Course 3. Discuss onvarious object detection system and working of various comf
Outcomes convenience system and environment information system.

4. Analyze and simulate vehicle in barrier impacts.
5. Analyze pedestrian safety by use of light measurement and testing

Prerequisites: Nil

CO, PO AND PSO MAPPING

POl1| PO | PO | PSO| PS
COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 02
CO1 3 3 2 3 2 1 1 1 1 3 3 3 3 3
CQO2 3 3 1 2 1 2 2 1 2 2 2 2 3 3
CQO3 2 2 3 3 3 1 3 2 1 1 1 2 3 3
CO4 1 2 1 3 2 3 1 2 2 2 1 1 3 3
CGO5 2 1 2 3 3 3 2 2 2 2 2 1 3 3
1 - Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1- INTRODUCTION TO VEHICLE SAFETY, STRUCTURAL CRASHWORTHINES

(6L+6°)
TESTING
Automotive SafetyActive and Passive Safety, Driver Assistance Systerdsitomobiles,
Definitions and TerminologyDesign of the body for safety, energy equation, engine locat
deceleration of vehicle inside passenger compartment, deceleration on impact with stati
and movable obstacle, concept of crumble zone, safetylgéch constructionOptimization of| CQO1
Vehicle Structures for Crash Worthiness, Types of Impacts, and Impact With Rebound, M BTL3
Barrier Tests, Roll Over Crash Tests, Behavior of Specific Body Structures in Crash
Photographic Analysis of Impact Tests.
LAB Modeling and Simulation Studies
Module 2¢ VEHICLE SAFETY SYSTEMS (6L+6°)
The concept of vehicle safety; Need of safétgtive safety: driving safety, conditional safe
perceptibility safety, operating safetyrash safety passive safety: exterior safety, inter
safety, deformation behaviour of vehicle body, speed and acceleration characteristi
passenger compartnmé on impact. Safety equipment: Seat belt, regulations, automatic
belt tightened system, Ardbcking braking system (ABS), Speed limiting device (SLD), autg Cco2
vehicle stability control, Collapsible steering system, tilt able steering systenagay électronig BTLE3
system for activating air bags, bumpers design for safétgrning devices, indicators, hingg
latches, wipers, horns, etc.
LAB Fire detection and suppression system (FDSS), automatic traction control
Module 3¢ VEHICLENTEGRATION AND NAVIGATION SYSTEM (6L+6°)
Looking out sensors and Looking in sensors, Intelligent vision system, Vehicle Integration
Global Positioning System. Vehicle Navigation System. Road Network.V2V, SAE | CcOo3
automation BTL3
LAB Sensors
Module 4¢ ERGONOMICS AND HUMAN RESPONSE TO IMPACT (6L+6°)
Importance of Ergonomics in Automotive Safety, Locations of Controls, Anthropometry, H
Impact Tolerance Determination of Injury Thresholds, Severity Index, Study of Compg
. . CO4

Tolerance, Application of Trauma for Anag
Crash and Modeling and Simulation Studies in Dummy BTL3
LAB Analysis and Simulation of Vehicle in Barrier Impacts
Module 5 ¢ LIGHT MEASUREMENTSESTING EQUIPMENT, CALIBRATION (6L+67)

PHOTOMETRIC PRACTICE
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Basics of Standards and Detectors, Spectral Measurements and Colorimetry, llluminant
and Luminance Meters, Colorimeters. Fundamentals of Equipment Used for Light Measur
in Automoive Field- Gonio Photometer, ReflectdMeter, Colorimeter, Integrating Spherg
Types, Application, Coordinates System, Types of Sensors and Working Principle, Cons
Characteristics Etc. Used in Different Equipment. National and Internationalafegs) Test
Requirements and Testing Procedure

LABCase Studies

CG5
BTL4

TEXT BOOKS
1 Johnson W and Mamalis A.G., "Crashworthin
" | 2002.
5 Ljubo Vlacic, Michel Parent, Fumio Harashimd | nt el | i gent Vehicle
" | Appl i c-BuitérveorthdHeinemann, 2001
REFERENCE BOOKS
1 J. Marek, HP. Trah, Y. Suzuki, I. Yokom6riSensor s f or Aut aMlLEYVCM ¥erlg
" | GmbH & Co. 2003
2. | ARAI Safety standards
EBOOKS
1. |Matthew Huang, “Vehicle Crash Mechanics”,
5 J. Marek, HP. Trah, Y. Suzuki, I. Yokom6riSensor s f or Aut eML&EYVICH \erlz
" | GmbH & Co. 2003
3. | Ronald.KJurgertt Aut omot i ve EI| e eSecorkdition-$1cGrbaviHiltlinc.e DIRY
MOOC
1. | https://onlinecourses.nptel.ac.in/noc20_de06/preview
2. | https://www.edx.org/course/roadtraffic-safetyin-automotive-engineering
COURSE TITLI AUTOMOTIVELECTRONIC ENGINE MANAGEMEH CREDITS 3
SYSTEM
COURSEODE EAT51527 COURSE DE L-T-P-S 2-0-2-2
CATEGORY
Version 1.0 Approyal 36th ACM LEARNING BTL3
Details LEVEL
ASSESSMENT SCHEME
Observation / lab
Assessment Assessments pproved by "€ | Attendance ESE
(Theory) Assessment Departmgnt
(Theory) Examination
I 2YYAGGS
Theory 25%
15% 15% 10% 5% 5% -
Practical 25%
Course This course will enable the students to gain knowledge about fundameuitals
Description automotive electronics and electronémngine management systems.
1. To studythe concepts orautomotive electronics
Course 2. To identifythe engine parameter by using different types of sensors
Objectives 3. To describeengine management systems 8fl engine.
4. To describeengine management systems of C.I engine
5. To lllustrateelectronic ignition systerand engine mapping
Course Upon completion of this course, the students will be
Outcomes 1. State theconcepts orautomotive electronics
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Identify the engine parameter by using different types of sensors
Developengine management systems of S.| engine.
Desigrengine management systems of C.l engine

5. lllustrateelectronic ignition systerand engine mapping

oD

PrerequisitesEEB4104Introductionto Digital Systems

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO |PO|PO|PO|PO| PO | PO | PO |PSO|l PSO

1 2 3 4 5 6 7 8 9 10 | 11 | 12 -1 -2

Co1 2 0 0 0 1 0 0 0 0 0 0 1 1 1

COo2 1 2 0 0 0 0 0 0 0 0 0 2 2 0

COo3 0 0 0 0 0 1 0 0 0 0 0 1 0 2

CO4 0 0 0 0 1 0 0 0 0 0 0 1 1 2

CO5 0 0 3 0 1 0 0 0 0 0 0 2 3 3

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS (6L+6P)

Microprocessor architecture, open and closed loop control stratedlf3,control, Look

up tables, introduction to modern control strategies like Fuzzy logic and adaptive cof co1

A/D and D/A controllers. BTL1

Suggested ReadingAdvancements in closed loop control, Programme in look up tabl

MODULE 2: SENSORS (6L+6P)

Types- Mass Air flow, Manifold Absolute Pressure, Temperature, Speed, EGO, Kno

and Crankshaft PositieHall EffectPrinciple of operation, construction, material and CcOo2

characteristics. BTL2

Suggested Readin@ypes of MAP sensors, Camshaft Position sengeedsensor

MODULE 3: S.I| ENGINE MANAGEMENT (6L+6P)

Mono point, Multi point and Direct injection systemPBrinciples and Features, Bosch

injection systemsL-Jetronic and LHJetroniec Layout andvorking, Open loop control Co3

and Lambda loop control in injection. BTL2

Suggested Readingf-Jetronic, KBetronic, Motronic Systems

MODULE 4: C.I| ENGINE MANAGEMENT (6L+6P)

Fuel injection system parameters affecting combustion, noise and emissions in ClI
engines. Inline injection pump, Rotary pump and injeet@onstruction and principle of
operation, electronically controlled Unit Injecti system. Layout of the common rail fug CO4
injection system. BTL2
Suggested ReadingNozzle spray characteristics, Types of Nozzles, Types of combus
Chambers

MODULE SIGNITION SYSTEMS AND ENGINE MAPPING (6L+6P)

Ignition fundamentals, Types of solid state ignition systems, High energy ignition
distributors, Electronic spark timing and control. Combined ignition and fuel manage
systems. Digital control technique®well angle, Ignition timing and Injection duration CG5
calculation. BTL3
Suggested Readinglectronic Ignition system, Optimization techniques in ignition anc
injection timing

TEXT BOOKS

William B. Ribbens:, Under st anding Automotive EI ec

1.
Eighth Edition. 2017

2. Tom Denton., “Automobil e EYedition2014c al an

REFERENCE BOOKS
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1 Robert Bosch Automotive Handbook, 10th Edition (2018)., BOSTSBIN of 978®-7680
' 9567-8.
2. Robert Bosch, “ Gas o-kysteneandecangponent 20la n age m
3. Robert Bosch “DiesdMedtbm2§06ne Management
Specialization 3: Engine and Vehicle Technology
COURSE RENEWABLE SOURFEENERGY CREDITS 3
COURSE COURSE
CODE EAT51528 CATEGOR DE L-T-P-S 2-0-2-2
APPROVAI . LEARNING
VERSION 1.0 DETAILS 36'"MACM LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
First Second . records as
Periodical Periodical I approved by the
Assessments Attendance ESE
Assessment| Assessment Department
(Theory) (Theory) Examination
I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
This course enhances the reader the availability, feasibility, methods of utilizatitime
Course | various renewable sources of energy with respect to the application. This also enabl
Description | reader the advantages, limitations and the methods to overcome the limitations by
additional equipment to obtain the required outcome
1. Createawarenessiboutsourcesof energy andableto estimatehow long theavailable
conventional fuel reserves will last
2. Learnthe fundamentalconceptsaboutsolar energysystemsanddevices
Course 3. Designwind turbine bladesand know about applicationsof wind energy for water
Obijectives pumpingand electricitygeneration
4. Understandthe working of OTEGystemand different possiblewaysof extracting
energy from ocean, know about Biomassenergy.
5. Design the utilization method from the energy of Hydel and geothersgatem
Upon completion of the course the students are able to:
1. Discuss on renewable amdbn-renewable sources of energy
Course 2. Gainknowledge about workingrincipleof varioussolar energyystems
Outcomes 3. Developthe application ofwind energyand windenergyconversion system
4. Interpret capabilityto do basic desigmf bio gasplant
5. Discussthe applicationsof different renewable energy sourceslike ocean thermal,
hydro, geothermaknergyetc.
Prerequisites: Nil
CO, PO AND PSO MAPPING
PO | PO PO1| PO | PO | PSO| PSO
COs 1 5 PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 5
Co1 1 1 1 1 2 2 2 2 2 2 1 1 1 1
CQG2 1 1 1 1 2 2 2 2 2 2 1 1 1 1
C03 1 1 1 1 2 2 2 2 2 2 1 1 1 1
CO4 1 1 1 1 2 2 2 2 2 2 1 1 1 1
CQO5 1 1 1 1 2 2 2 2 2 2 1 1 1 1
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ INTRODUCTIONDENERGSTUDIES (6L+6P)

234



Introduction, Energy science and Technology,Forms of Energy, Importance of Energy
Consumption as Measure of Prosperity, Per Capita Energy Consumption, Roles and

responsibility oMinistry of NewandRenewabldEnergy Sourcebleedsof renewableenergy, Ig:'l(')l_g
Classificationof Energy ResourcesConventionalEnergy Resources, Non Conventional

Energy Resources,World Energy Scenario, Indian Energy Scenario.

Module 2¢ SOLAFEENERGY (6L+6P)
Introduction, Solar Radiation, Sun path diagram, BasicEsuth Angles, Solar Radiatiq

Geometry and its relation, Measurement of Solar Radiation on horizontal and tilted suri

Principleof Conversiorof SolarRadiationinto Heat,Collectors Collectorefficiency,Selective CO2
surfaces, Solar Water Heating system, Solar Cookers , Solar driers, So&ol&tHyrnaces, BTL3

SolarGreenhouseSolarPhotovoltaic SolarCellfundamentals Characteristics, Classificatio
Construction of module, panel and array. Solar PV Syststanrsdtaloneand grid connected),
SolarPVApplications.Governmentschemesand policies.

Module 3¢ WINDENERGY (6L+6P)

Introduction, History of Windnergy, Wind Energy Scenario of World and India. Basic
principles of Wind Energy Conversion Systems (WECS), Types and Classification
WECSarts of WECS Power, torque and speed characteristics,Electrical Power Co3
Output and Capacity Factor of WECS, Staaldne, grid connected and hybrid BTL3
applications of WECE&conomicsof wind energy utilization, Site selection criteria,
Wind farm, Wind rose diagram.

Module 4¢ BIOMASENERGY (6L+6P)

Introduction, Biomassenergy, Photosynthesisprocess, Biomassfuels, Biomassenergy
conversiontechnologiesand applications, Urban waste to Energy Conversion,Biomass
Gasification, Types and application of gasifier, Biomassto Ethanol Production, Biogas Co4
production from waste biomass, Types of biogas plafgstors affecting biogas generatio BTL3
Energy plantation, Environmental impacts and benefits, Future role of biomass , Bi
programsin India.

Module 5¢ HYDRGOWER ANDTHERENEWABLENERG$OURCES (6L+6P)

Hydropower: IntroductionCapacity and Potential, Small hydro, Environmental and s
impacts. Tidal Energy: Introduction, Capacityand Potential, Principle of Tidal Power,
Components of Tidal Power Plant, Classification of Tidal Power Plants. Ocean Hmengypl CO5
Introduction, OceanThermalEnergyConversior(OTECPrincipleof OTEGystem, Methods ~ BTE4
of OTEC power generation. Geothermal Energy: Introduction, Capacityatedtial,
Resourcesf geothermalenergy.

TEXT BOOKS

1. | Twidell,J.W.& Weir, A.RenewableEnergySourcesEFNSponLtd.,UK, 2006

5 B.H.Khan, NorConventionaEnergyResources, TheMcGrawHill

REFERENCE BOOKS

1. | G.D.Rai,Non-ConventionaEnergySourcesKhannaPublicationsNew Delhi2011

5 GodfreyBoyle,” R e n e viEaebgy,Rowerfor a SustainableF u t u @xérdJniversityPress, U.K.
" | 1996

E BOOKS

1. | https://www.uobabylon.edu.ig/eprints/publication_4 10679 78.pdf

2 https://drive.google.com/drive/folders/1hfCGgh8eMJfNHbfHU10Ja2GSTzmuRro0?usp=sharin

MOOC

1. | https://archive.nptel.ac.in/courses/121/106/121106014/

2. | https://nptel.ac.in/courses/108105058
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COURSE AUTOMOTIVE HEATING VENTILATIONCANDITIONING CREDITS 3
TITLE (HVAC) 7
COURSE COURSE
CODE EAT51529 CATEGOR DE L-T-P-S 2-0-2-2
APPROVA . LEARNIN
VERSION 1.0 L DETAILS 36'"MACM G LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
First Second : records as
Periodical Periodical RIS approved by the
Assessments Attendance ESE
Assessment| Assessment Department
(Theory) (Theory) Examination
I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
Course | To enable the students gain knowledge on Automotive air conditioning, Electronic cl
Description | control and Air conditioning service.
The course shouldnable the students to:
1. To kow about the automotive air conditioning fundamentals.
2. To wnderstand the concepts and components of automotive cooling and heg
Course systems
Objectives 3. To karn about the refrigerants and handling of refrigerants.
4. ToKnow the working of awmotive sensors used for climate and temperaty
control.
5. ToKnow about the servicing of automotive air conditioning system.
The students should be able to:
1. Familiarize on fundamentals of automotive air conditioning systems.
2. Gain knowlede on the concepts and components of automotive cooling
Course heating systems.
Outcomes 3. Acquire the knowledge on refrigerants and its handling.
4. Attain the knowledge on working of automotive sensors for climate
temperature control.
5. Familiarize on servicing afitomotive air conditioning system.

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS

COs | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 0 11 12 1 02
Col 3 3 2 3 1 2 0 2 1 1 1 1
CQo2 3 1 2 1 1 1 1 1 1 1 1
CQ3 3 1 2 1 1 1 1 1 1 1 1
CO4 3 1 2 1 1 1 1 1 1 1 1
CQ5 3 1 2 1 1 1 1 1 1 1 1

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Basics of Air Conditioning (6L+6F
Introduction to HVACEnvironmental Concera®zone layer depletion.
Location of air conditioning components in a egchematic layout of a vehicle refrigeratic
system.
Psychometrie- Basic terminology and Psychrometric mixturBsychrometricChart Related co1l
simplebasic problems BTL3
Practical Component:
Study and sketchingf the schematic layout of atonditioning system in an automobile
Module 2¢ Air Conditioning Systems (6L+6R
Vehicle Refrigeration System and related problefisxed thermostatic and Orifice tub Co2
system Variable displacement thermostatic and Orifice tube syste@ghicle air conditioning BTL3
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operation Types of compresso€ompressor Clutche€ompressor Clutch eleatal circuit
Compressor lubrication Condensers Evaporators Expansion devices Evaporator
temperature and pressure controlsreceiverdrier- Accumulators refrigerant hoses,
Connections and other assembli¢teating system

Practical Component:
Identification of Air conditioning system components
Removal and Assembly of air filters

Module 3¢ Climate Control (6L+6R

Different types of sensors and actuators used in automatic temperature cedtuobmotive
air conditioning manual controsystem, auto temperature control system, Automoti
climate control system. CO3

Practical Components BTL3
Study and testing of sensors uses in Automotive Air conditioning

Module 4¢ Maintenance of Automobile Air Conditioning (6L+6P
Temperaturemeasurements- Refrigerant recovery, recycle and chargsygtem flushing
Retrofitting— Replacement and adjustment of compressor components Handling CcOo4
Practical Component; BTL3
Refrigerant Charging in an Automobile.

Module 5¢ Refrigerants (6L+6P
Refrigerants— Discharging, Charging & Leak detection Containers handling refrige

tapping into the refrigerant container refrigeration system diagnosis, diagnostic proce e
ambient conditions affecting system pressures BTL3

Practical Component:

Detection of Refrigerant leakage in an automobile

TEXT BOOKS

L. Elsevier Publication011.

Steven Daly* Aut o mo+Ciowma i Aiironi ng CIl i mButteewor® e Hetnemarin-

2 William H. Crouse and Donald I. AnglfinAut omot i ve A-iMcGrasdlili Idc: 1990.0 n

REFERENCE BOOKS

-“Mitchell Aut omati ¢ Heat i-Brgntica Hall IndA1989 Con di

2 Paul Weiser* Aut omot i ve A-iRestoilCRublishing Gdmc.n 1980y ”

E BOOKS

https://www.elsevier.com/books/automotiveair-conditioningand-climate-control-
systems/daly/9780-7506-69559

2 https://link.springer.com/book/10.1007/978-319-33590-2

MOOC

1. | https://nptel.ac.in/courses/112107208

2. | https:/lwww.edx.org/course/distributionand-control-of-heat-cold-and-air-flows-in-buildings

Specialization 4: Design and Manufacturing

C_?#LRESE DESIGN OF EXPERIMENTS CREDITS 3
CCOOUSESE EAT51530, COURSE CATEGO DE L-T-P-S 2-0-2-2
VERSION 1.0 APPROVAL DETAII 36'MACM LEI:AEF;I\EIIEIG BTL3

ASSESSMENT SCHEME
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. . Observation / lab
First Second Practical records as approved by
Periodical Periodical Assessme ESE
Assessment| Assessment | nts e Department AHEMEENSE
(Theory) (Theory) Examlna'gog A &
[ 2YYAUUSS
15% 15% 10% 5% 5% Theory 25%
Practical 25%
Course This course gives knowledge on how to design the experimental works and stat
Description | analysis to obtain the optimized results in economical way with less numisxpefiments.
This course aims to give knowledge on the following topics
1. To understand pnciples and guidelines of Design of Experiments
Course 2. To Randomizblock design
Obijectives 3. To do &ctorial design
4. To followTaguchi method and RegressiAnalysis
5. To useResponse Surface Methodology in DOE
Upon completion of this course, the students will be able to
1. Familiarize on th@rinciples and guidelines of Design of Experiments
Course 2. Analyze the randomized block design
Outcomes 3. Analyze thdactorial design
4. Solve problems by Taguchi method and Regression Analysis
5. Analyze the importance of Response Surface Methodology in DOE

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS

COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 02
COo1 2 1 1 - 1 - - - - - - 1 2 1
Co2 | 1 2 1 - - - - - - 2 - 2 1 1
CO3| 2 1 2 - - 1 - - - - - 1 2 2
Co4 | 2 1 - - - - - - - - - 1 1 1
Co5| 1 1 3 - - - - - - - - 2 1 1

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
MODULE &, Experiments with a Single Factor (6L+6P
Basic principles and guidelines of Design of Experimer@dgle Factor Experiments Cco1
ANOVA- Model Adequacy Checking Determining Sample Size Comparing Pairs @ BTL3
Treatment Means- Introduction to DOAE software.
MODULE 2 Randomized Block Designs (6L+6P
Randomized complete block desigh.atin Square DesignGraecaelLatin Square Desigh CQo2
Balanced Incomplete Blogkesign BTL-3
MODULE @ Factorial Designs (6L+6R
Two Levels- 2K Factorial DesigrsConfounding and Blocking in Factorial Designs gﬁi
MODULE 4 Fractional Factorial Designs (6L+6R
The OneHalf and OneQuarter Fraction of the 2K Desigiieneral 2KP Fractional Factorig Co4
Design Resolution BTL-3
MODULE % Robust Design (6L+6R
Taguchi ' s—OahogomablDesign S/N ratio— Regression Analysis Response CG5
SurfaceMethodology. BTL-3
TEXT BOOKS

1| Douglas C. Montgomery, (2017), Design and Analysis of Experiments, John Wiley & Soriehtitigri.Q

R. Panneerselvam, (2012), Design and Analysis of Experiments, PHI Learning Pvt Ltd.

2
REFERENCE BOOKS
! Philip J. Rose, (2000), Taguchi Techniques for quality Engineering, Printice Hall

Publications.

2| K. Krishaiah, P. Shahabuddeen (2012) Applied Design of Experiments and Taguchi Meth
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E BOOKS

https://faculty.ksu.edu.sa/sites/default/files/douglas_c._montgomery
design_and_analysis_of experimemtiiey 2012 edition_8.pdf

N

https://books.google.co.in/books?hl=en&Ir=&id=Q_JtuJ7uNRAC&oi=fnd&pg=PR1&dg=design+ar|
ysis+of+experiments+paneerselvapaf&ots=WGrwA10362&sig=jidaBm;
u7Nk3kshWWdCrgrjVug#v=onepage&q&f=false

COURSE TITL INDUSTRIAL ENGINEERING AND MANAGEN CREDITS 3
COURSE COL EAT51531 COURSE CATEGO DE L-T-P-S 2-0-2-2
VERSION 1.0 APPROVAL DETAI[ 36™ACM LELAET/I\IQEG BTL4
ASSESSMENT SCHEME
First Second _ Observation / lab
Periodical Periodical Practical records as approved
Assessment| by the Department | Attendance ESE
Assessment Assessment o
(Theory) (Theory) Examination
| 2YYAUUSS
15% 15% 10% 5% 5% Theory 25%
Practical 25%
This course describes the necessary qualitative and quantitative skills for an Ind
Course . L . L
L Engineer to showcase as a better administration and productivity in the manufact
Description
sector.
1. The aim of the course is to give the student theoretical insights and practical
within the area of management and organisation of industrial corporations.
2. To explain the business house to increase its production in the scientifical meth
3. To intepret the inventory and stores management for the effective introduction
Course
Objectives control methods. . _ . . .
4. To analyse the explain material requirement planning and store keeping proce
and list the PPC functions.
5. To classify the training, industrial training metison the organization.
Upon completion of this course, the students will be able to
1. Exhibit theoretical and practical tools within the area of management and organiz
of industrial corporations.
2. Implement new methodology in théusiness house to increase its producti
Course following the scientifical methods.
Outcomes 3. Develop the inventory and stores management by introducing modern co
methods.
4. Design and evaluate the material requirement planning and store keeping proce
adapting thePPC functions.
5. Carry out innovative and research oriented personal training, industrial training
motivational activities.

Prerequisites: Nil

CO, PO AND PSO MAPPING

POs PSOs

COs PO O| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO 1 5
1 2 3 4 5 6 7 8 9 10 11 | 12
COo1 3 2 1 1 3 2 2 2 0 2 2 2 3 2
CQo2 3 2 1 2 2 2 2 1 3 2 3 1 3 2
CQ3 3 3 2 2 3 3 3 2 3 2 1 1 3 2
COo4 3 2 2 1 3 3 3 2 3 3 2 1 3 2
CQ5 3 2 2 1 3 3 3 1 3 3 1 3 3 2
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
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Module: I-Introduction to Industrial Management

(6L+6P)

Industrial ManagementConcept Meaning and Definition§cope of Industrial Management

Application of Industrial ManagemenObjectives of Industrial ManagemerSignificance of Co1
Industrial Management- Difference between Industrial Management & Producti BTI-2
Management Recent trends in Industrial Management
Moule: Il -Productivity Management (6L+6P)
Productivity Managemenf Concept of Productivity, its importance & nature. Factors affec
. ; S . L L : Co2
industrial productivity. Barriers of Productivity. Management of Productivity Misunderstan BT
about productivity. Productivity improvement techniques. Efficiency and effectiveness .
Module llicMaterials Management (6L+6P)
Material managementefinition, functions, Purchase objectives, purchasing system
purchase procedure, Storekeepinfunctions, classification of stores as centralized 4§
decentralized with theiadvantages, Functions of store, types of records maintained by s

- T N . . Cca3
Inventory control Definition- Objectives.- Derivation for expression for Economic Org BTL3
Quantity (EOQ) and numeric examples. ABC analysis and other modern methods of &
Material Requirement Planning (MRRoncept, applications and brief details about softwg
packages available in market.
Module IV-Production Planning and Control (PPC). (6L+6P)
Types and examples of productioRPC : Need and importané@nctions- Forms used ang
their importance. Schedulingneaning and need for productivity and utilization. Schedu Co4
using Gantt Chart Meaning objectivesimportance space production planning- function, BTL2
techniques of PR@Routingscheduling-Despatchingandfollow-up Limitations PPC
Module V¢ Human Resource Management (6L+6P)
Employee Training and Development: Introductiddeed for training Steps in designin
training programme Methods of training. Performance Appraisal: MeanigPurpose co5
Methods Ethics in appraisal. Industrial Relationdmportance objectives Participants in BTL3
Industrial RelationVor ker ' s Participations i nMeaviag
Importance factors affection morale- Improving Morale.
TEXT BOOKS

1. | P. Khanna, “Industri al Engineering and Man

2. 1999.

Srivastava R.M. Management Policy and Strategic Management, concepts, skills and practic

REFERENCE BOOKS

1. K.ShridharaBhat, Mat eri als and Logistics Managemen

5 Dinesh Seth and Subhash C. Rastogi, “GIloba
' Second Edition, USA.
3 N.V.S. Raju, Industrial Engineering & Management, Cengage Group,2013,
) ISBN: 9788131519486
E BOOKS
https://www.phindia.com/Books/BookDetail/9788120351103/industreigineeringand-
managemerdravi
2. | https:/lwww.springer.com/series/11690

3. | https:/fonlinelibrary.wiley.com/doi/book/10.1002/9780470172339

MOOC

https://onlinecourses.nptel.ac.in/noc22_me04/preview

https://lwww.shiksha.com/onlinecourses/nptelprojectmanagementcoursecoursenptel19

wiNE

https://nptel.ac.in/courses/112107143
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Semesterc VIl
Department Elective5

Specialization 1: ELECTRIEHICLE TECHNOLOGY

COURSE TITLE COMPUTER ARCHITECTAIRE DATA ANLYTICS CREDITS 3
COURSE
COURSE COD| EAT51532 CATEGORY PC L-T-P-S 2-0-2-2
APPROVAL - LEARNIN
VERSION 1.0 DETAILS 36" ACM G LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab End S_emgster
. - Second Practical USERIESEE =xamination
First Periodical o approved by the | Attenda
Assessment FEIelIE Assessm Department nce
Assessment ents .
Examination
| 2YYAOGS Theory Practical
15% 15% 10% 5% 5% 25% 25%
Course This course introducetkie principles of computer organization and the basic
Description architecture concepts.
1. Recall thebasicstructure and operation of a computer system.
2. Familiarize witharithmeticand logic unit and implementation of different
arithmeticoperations.
Course 3. Explain the concept of pipelining and parallelism.
Objectives 4. Know the difference between Cache and Virtual memory and related perform
issues.
5. Demonstrate different ways of communicating with I/O devices and standarg
interfaces.
Upon completion of this course, the students will be able to
1. Recall thebasicstructure and operation of a computer system.
2. Familiarize witharithmeticand logic unit and implementation of different
Course arithmetic operations.
Outcomes 3. Explain the concept of pipelinirapd parallelism.
4. Know the difference between Cache and Virtual memory and related perform
issues.
5. Demonstrate different ways of communicating with 1/O devices and standard

interfaces.

Prerequisites: NIL

CO, PO AND PSO MAPPING

Cos PO|PO| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PS| PS
1|2 |3 |4|5|6|7|8]|09|10]11]12|01]|O02

col 3|3 2]z2]2]z2]-7]27- -l 2211

co2 s l222z2]-]2-]-T2]z2]1]1




co3 s3[s3]2f22]z2]-JT2]-T]T-JT2]z2]1]1
coa s|s3lz222z2]-]2-]-]T2]z2]1]1
co5 s|s3lz222z2]-]2-]-]T2]z2]1]1

1-WeaklyCorrelated, 2 Moderately Correlated and 3Strongly Correlated

MODULE 1: COMPUTER TECHNOLOGIES (6L+6P)
Eight ideas- Componets of a computer system Technology- Performance-
Power walFUniprocessors to multiprocessors; Instructiensperations and
operands-representing instructions- Addressing and addressing modes.
Practical Component: col
. . BTL3
1. Practise onGNU Simulator 8085
2. Study the complete instruction set of 8085 and write the instructions in
instruction set of 8085 along with examples.
Software/ Equipment requiredGNUsim8085
MODULE 2: ARITHMETIC FOR COMPUTERS (6L+6P)
ALU- Integer Addition, Integer Subtraction, Dealing/Detecting with Overflow
Designing ALU for MIPS, Multiplicatidviultiply AlgorithmOptimized Multiplier
Faster Multiplier, Divisioivide AlgorithraOptimized Divider Floating Point
OperationsStandard IEEE FloatinBoint Format.
Practical Component: co2
1. Write an assembly langge code in GNUsim8085 to implement data trang BTL3
instruction.
2. Write an assembly language code in GNUsim8085 to store numbers in re
order in memory location.
Software/ Equipment requiredGNUsim8085
MODULE 3: MIPS & PIPELINING (6L+6°)
BasicMIPS implementatior Building data path- Controlimplementation scheme
Pipelining- Pipelined data path and contrelHandling Data hazards & Control
hazards- Exceptions.
Practical Component:
1. Write an assembly language code in GNUsim8085 to implement arithr| é:_ﬁ_:;
instruction. -
2. Write an assembly languagede in GNUsim8085 to add two numbers us
Ixi instruction
Software/ Equipment requiredGNUsim8085
MODULE 4 INSTRUCTIOMEVEL PARALLELISM (6L+6°)
Instructionlevelparallelism- Parallel processing challenge&lynn's classification
Hardware multithreading- Multicore processors.
Practical Component:
1. Write an assembly language code in GNUsim8085 to add two 8 bit nun I;:'I(')Lé
stored in memory and also storing the carry. -
2. Write an assembly language code in GNUsim8085 to find the factoria
number.
Software/ Equipment requiredGNUsim8085
MODULE 5§ MEMORY AND I/O (6L+6P)
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Memory hierarchy Cache Memory Virtual memory, TLBsnput/output system,
programmed 1/0, DMA and interrupts, I/O processors.

Practical Component;

1. Write an assembly language code in GNUsim8085 to implement Ig

instructions.
2. Write an assembly language code in GNUsim8085 to implement stac
branch instuctions. CG5
Software/ Equipment requiredGNUsIim8085 BTL3
TEXT BOOKS
David A. Patterson and John L. Hennessy, *
1. | Elsevier, Fifth edition, 2013.
William Stallings,an‘dCoAmpcthtidre cQrugeaer i,z alteind rh
2 | 2016.

REFERENCE BOOKS

V. Car | Hamacher, Zvonko G. Varanesic and S
1. | GrawHill Inc, 2012.
Vincent P. Heuring, HarAryc hFi.t eocotrudraen”,, “SCeocnp
2 | Education, 2005.
E BOOKS
https://theswissbay.ch/pdf/Books/Computer%20science/Computer%200rganization%20and%
1 sign%20The%20HW SW%20Inteface%205th%20edition%20
%20David%20A.%20Patterson%20%26%20John%20L .%20Hennessy.pdf
5 https://inspirit.net.in/books/academic/Computer%200rganisation%20and%20Architecture%20
20by%20William%20Stallings. pdf
MOOC
1. | https://www.mooc-list.com/course/computesarchitecturecoursera
2 https://www.mooc-list.com/course/fundamentalEomputerarchitecturecoursera
COURSE TITLE SMART GRIBOR EV CREDITS 3
COURSE
COURSE CODHE EAT51533 CATEGORY DE L-T-P-S 2-0-2-2
. Approval LEARNING
Version 1.0 Details 36th ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
. . Second . records as approved by
AR Aeteaites] Periodical e the Department Attendance Theory Practical
Assessment Assessments L
Assessment Examination
I 2YYAGGSS
15% 15% 10% 5% 5% 25% 25%
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https://inspirit.net.in/books/academic/Computer%20Organisation%20and%20Architecture%208e%20by%20William%20Stallings.pdf
https://inspirit.net.in/books/academic/Computer%20Organisation%20and%20Architecture%208e%20by%20William%20Stallings.pdf
https://www.mooc-list.com/course/computer-architecture-coursera
https://www.mooc-list.com/course/fundamentals-computer-architecture-coursera

This coursemainly focusses on background and fundamental building blocks of smar
with stringent emphasis on practical applications in the existing power system network|

Coqrsg course provides overview of smart grid and its potentiadlifferent types of power sector
Description . S Lo ;
such as power generation, transmission and distribution in Metro, Urban/Semi urbar
remote locations of India.
Course 1. To familiarize the basic concepts, components and architecture of smart grid
Objective 2. To understandhe various measurement technologies in smart grid
Upon completion of this course, the students will be able to
1. Apply economic fundamentals of power systems and electricity markets.
2. Solve problems of Optimal Power Flow
Course 3. Explain thecharacteristics of smart grids
Outcome 4. Explain concepts of various components of Smart Grid, and their impacts on the e

industry
5. Identify the threats and vulnerabilities of smart grid

Prerequisites:

Power System, Power Electronics

CO, PO AND PSO MAPPING

co PG | PO | PO | PO | PO | PO | PO | PO |PO| PO | PO | PO | PSO| PSO

1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 3 3 2 2 2 - - - - - - - - 1
Co2 3 3 2 2 3 - - - - - - - - 1
Ccao3 3 3 2 2 3 - - - - - - - - 1
co4 | 3 | 3| 2| 2] 3 - - - - - - - - 1
CGO5 3 3 3 2 3 - - - - - - - - 1

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: SUPPLY SIDE AND DEMAND SIDE OF ELECTRICITY (6L+6P)

Basics of electricityossil fuel and hydro power planBenewable and alternative
energy Supply curveLoad characteristied. 0ad curve and load duration curve

Demand side managemerPlugin hybrid vehicles and smart appliances CcCo1
Suggested ReadingTNEB Demand supply handbook BTL3

Lab Experiments:
Integration of Rnewable Energy Sources in Smart Grid.

MODULE 2: TRANSMISSION AND DISTRIBUTION NETWORKS (6L+6P)

Physical laws of electricity; AC vs. DC Pdloer Optimal power flow and unit
commitment modelsDistribution network basics

Suggested ReadingBemand Side Management in India: Technology Assessment CQo2
Lab Experiments: BTL3

Solution of Optimal Power Flow Problem

MODULE 3: BASIC ELEMENTS AND DESIRABLE TRAITS OF SMART GRID (6L+6P)

The origin of power grigt dependency on power grid desirable features of power
grid-reliability — security—economic—efficiency—environmental friendly- safety.

Suggested ReadingSmart Grid: Concepts and Deployment Cco3
Lab Experiment: BTL3

Reliability assessment of Power Grid
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MODULE 4: KEY CHARACTERISTICS OF SMART GRID (6L+6P)

Demandside participationImpacts of Smart Grid on reliabilitympacts of Smart Grid

on air pollutant emissions reduction. Conformal mapping

Suggested Readingdh Roadmap to Tamil NSaupply by 205 | Co4
Lab Experiment: BTL3
Calculation of Air Pollution Reduction after Renewable Energy Source integration

MODULE 5ISSUES RELATED TO SMART GRID (6L+6P)
Communication and sensing in a smart gsichart grid threatsvulnerabilitiescyber

security strategies

Suggested ReadingSmart grid Challenges CQO5
Lab Experiment : BTL3
Case Study on issues related to Smart Grid

I BOOKS
1. D. S. Kirschen andSrbac , Fundamentals of Power System Economics, .Reprinted edition. Johr|
& Sons Ltd., 2017.
2. G. M. Masters , Renewable and Efficient Electric Power Systems, John Wiley & Sons, Inc., 201

FREFERENCE BOOKS
1 S.Stoft , Power SysteBtonomics: Designing Markets for Electricity, Witdgrscience., 2013.

2 A.Mazer , Electric Power Planning for Regulated and Deregulated Markets, John Wiley & Sons,

2014.
E Resources for Reference
1. https://lwww.smartgrid.gov/files/sg_introduction.pdf

2. https://www.tandfonline.com/doi/full/10.1080/15325008.2013.868558
MOOC
1. | https://www.mooc-list.com/course/smargridssmart-citiestowardszero-emissionsuture learn

Specialization 2INTELLIGENT MOBILITY

COURSE
TITLE SELF DRIVING CARS CREDITS 3
COURSE COURSE
CODE EAT51534 CATEGORY DE L-T-P-S 2-0-2-2
. . LEARNING
Version 1.0 Approval Details 36TH ACM LEVEL BTL3
ASSESSMENT SCHEME
First Second Practical | Observation / lab records
Periodical Periodical Assessm as approved by. the. Attendance ESE
Assessmen Assessment | ents Department Examination
t (Theory) (Theory) / 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
Course | This course provides knowledge Hardware and Software architecture for setfving cars
Description | and also knowledge on python programming.
1. To demonstrate on Autonomy, Hardware and Software architecture foidsifihg cars
Course 2. To design Safety Assurance, Vehicle Dynamic Modelling fedragiffg cars
Objectives | 3. To develop Longitudinal and Lateral control for sklf/ingcars
4. To install and Utilize Pytheviariables and Expressions
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5. To develop Conditional CodEunctions Loops and Iteration using Python.

Upon completion of this course, the students will be able to

Demonstrate on Autonomy, Hardware and Software architecture fordseling cars
Course Design Safety Assurance, Vehicle Dynamic Modelling fedrseéiig cars
Outcomes Develop Longitudinal and Lateral control for s#ifving cars

Install and Utilize PytheNariables and Expressions

arwNe

. Develop Conditional CodE&unctions Loops and Iteration using Python.

Prerequisites: Nil

CO, PO AND PSO MAPPING

P
co PO| PO| PO| PO POS5 PO | PO| PO | PO o- PO| PO| PSO| PSO
-1 -2 -3 -4 6 -7 -8 9 10 -11 | -12 -1 -2
COo1 2 1 2 1 - - 2 1 - 1 2 1 2 2
CQO2 2 2 1 1 - - 2 1 - 2 2 1 2 1
CO3 1 1 2 1 - - 1 2 - 1 2 1 1 2
CO4 2 1 1 2 - - 2 1 - 1 2 1 2 1
CO5 1 1 1 1 - - 2 1 - 1 2 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Autonomy, Hardware and Software architecture (6L+6P)
Introduction to SeHdriving car — Taxonomy of Driving Requirements for perceptions
Autonomy Driving decisions SelfDriving Hardware and Software Architectures for s Cco1
driving cars. BTL3
Practice:Introduction to MATLAB.
MODULE 2: Safety, Vehicle Dynamic Modelling (6L+6P)
Safety Frameworks for Sdlfriving - Methods for Safety Assurance and TestiSafety
Assurance for Autonomous Vehicld&hicle Dynamic Modelingsinematic Modeling in 20 cOo2
-Dynamic Modeling in 2BbDynamic Modeling in 3D. BTL3
Practice Kinematic Modeling and Dynamic Modeling using MATLAB.
MODULE 3: Longitudinal and Lateral control (6L+6P)
Introduction toLongitudinal ContrelLongitudinal Vehicle Modelinglntroduction to Lateral co3
Control- Lateral Vehicle ModelingVehicle- Vehicle Actuation. BTL3
Practice:Longitudinal and Lateral control Modelling using MATLAB.
MODULE 4: Programming for &ybody (Python) (6L+6P)
Introduction to python Installing Python and Yifing A Program Variables and Expressiol
—Writing python program for given expressioBDemonstration of "Hello World". co4
. . . BTL3
Practice writing programme using PYTHON
MODULE 5: Programming for Everybody (Python) (6L+6P)
program uses thecomputer's memory to store retrieve and calculate information
Conditional CodeFunctions Loops and Iteration. CGO5
BTL3
Practice:Python program for simple vehicle control and actuation.
Total hours 60
TEXT BOOKS
Michael E. McGrathAutonomous Vehicles: Opportunities, Strategies and Disruptions: Upd
1. .
and Expanded Second Edition
2. Hanky Sjafrie, Introduction to Sdiriving Vehicle Technologf Chapman and Hall Book.
REFERENCES
1 https://www.amazon.in/IntroductionSelfDriving TechnologyArtificiat
' Intelligence/dp/0367321262
EBOOKS
1 https://lwww.amazon.com/autonomousehicles
' Books/s?k=autonomous+vehicles&rh=n%3A283155
MOOC COURSES
1. https://www.coursera.org/learn/intreseltdrivingcars?
2. https://www.coursera.org/learn/python
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https://www.coursera.org/learn/intro-self-driving-cars
https://www.coursera.org/learn/python
https://www.coursera.org/learn/python

POSE ESTIMATI@NID STATE ESTIMATION OF SE
COURSE TITL DRIVING CARS CREDITS 3
COURSE
COURSE COLC EAT51535 CATEGORY DE L-T-P-S 2-0-2-2
. Approval H LEARNIN
Version 1.0 Details 36" ACM G LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
First Second Practical records as
Periodical Periodical Assessment | approved by the Attendance ESE
Assessment Assessment S Department
(Theory) (Theory) Examination
I 2YYAGGSS
15% 15% 10% 5% 5% Theory 25%
° ° ° 0 ° Practical 25%
Course This course provides knowledge on Position and orientation Estim&msgEstimation
Description | from LIDAR Data, RADAR D&RSS/INS and Camera and computer vision
1. To understandhe concept ofPosition andrientation Estimation
Course 2. To utilize thePoseEstimation from LIDAR Data
Obiectives 3. To constructhe PoseEstimation from RADAR Data
J 4. To develoPose Estimation frolENSS/INS
5. To demonstrate theoncept ofCamera and computer vision
Upon completion of thd course, the students will be able to
1. Developthe concept ofPosition and orientation Estimation
Course 2. Utilize thePoseEstimation from LIDAR Data
Outcomes 3. Constructthe PoseEstimation from RADAR Data
4. DevelopPose Estimation fror®NSS/INS
5. Demonstrate theconcept ofCamera and computer vision

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO | PO | PO| PO| PO | PO | PO| PO| PO| PO| PO | PS| PS

-1 2 3 4 5 6 7 8 9 10| 11 | 12 | O1 | O2
Co1 2 2 1 3 - 1 - 1 - 1 1 1 1 2
COo2 2 3 2 2 1 - 1 1 - 2 1 2 2 1
CGo3 1 2 1 2 - - - 1 - 1 1 1 1 2
Co4 2 2 1 2 - 2 1 2 2 2 1 2 2 1
CGO5 2 1 1 2 1 - - 1 - 1 1 1 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1Position and orientation Estimation (6L+6F

247




Introduction to Position and orientation EstimatienMethodology— Compute Jacobiat

; ) COo1
method — compute M Matrix method- Gauss Newton method angle from quaternion- BTL2
Gradient descent kalman Filter error-state extended Kalmarilter.

MODULE 2LIDAR Sensor Models and Point Clouds (6L+6R
LIDAR SensePose(position and orientationfstimation from LIDAR Dat#&oint Clouds-

3D & 2D Point Cloudsinverse and forward sensor models for a basic scanning LiC

iterative closest point (ICP) algorithrproblem of motion distortion can affect LIDAR scg Co2
acquired from a moving vehicle. BTL3
Practice Design perception system using LICBERsor iMATLAB Automated Driving To

Box

MODULE 3Pose Estimation from RADAR Data (6L+6R
RADAR SenseiSensor Models Pose Estimation from RADAR Datkcalization— path
planning—decision making CQo3
Practice Design perception system usiRA\DAR SensorMATLAB Automated Driving To BTL3
Box

MODULE 4IMU for Pose Estimation (6L+6P
IMU- Sensor Models Pose Estimation frofMU - coordinate accelerationfundamental

equation of inertial navigationgyroscope ad accelerometer measurement models in t cod
context of navigation BTL3
Practice Design perception system using INBgnsor irMATLAB Automated Driving To -
Box

MODULE 5Camera and computer visionPose Estimation methods (6L+6P
Computer VisiopEstimation Random Sample Consensus (Ransac), Geometr

pinhole cameramodel - intrinsic and extrinsiccameracalibration - tracking, and semantig
segmentation for drivable surfacestimation ;ﬁ;

Practice Design perception system usi@gmera Sensor MATLAB Automated Driving To
Box

TEXT BOOKS

1. Paul F. McManamanLiDAR Technologies and Systems, Betlcations, 2019

Changzhan G&hortRange MicreMotion Sensing with Radar TechnolotfyT,2019.

3. Usi ng a De ResdarciCraticie r a”

HimanshuPrakashlain, AnbumaniS u b r a m &eaiTien@ UpperBody Human Pose Estimati

REFERENCE BOOKS

Christian Wohlet 3 D Computer Vi sion: Ef fici
1. 2012.

ent

Me

2. Systems, 2017.

PeterJ.G Teunissen,OliverMontenbruck, Springer Handbook of Global Navigation Satel
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https://spie.org/profile/Paul.McManamon-11830
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Changzhan+Gu&search-alias=stripbooks

Specialization 3: ENGINE AND VEHICLE TECHNOLOGY

_CF:IC_JI_EESE VIBRATION AND NOISE CONTROL CREDITS 3
COURSE COURSE
CODE EAT51536 CATEGORY DE L-T-P-S 2-0-2-2
. Approval e LEARNING
Version 1.0 Details 36'"MACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
. Observation / lab
First Second | practical
Periodical | Periodical records as approved by ESE
Assessments the Department Attendance
Assessment] Assessment L
(Theory) (Theory) Examlnatllor) A
/| 2YYAUUSS
Theory 25%
0, 0, 0 0, 0,
15% 15% 10% 5% 5% Practical 25%
Course | The students shall develop a basic understanding on automotive vibration and its contrg
Description | apply on real example cases.
1. To familiarize on various types of vibration with damping and without damping
2. To develop numerical methods for noise analysis
Course . . o . .
o 3. To demonstrate various types of noise and it's measurement and analysis techniqu
Objective . . . . .
4. To identify various sources of noise from automobiles
5. To design various noise controlling techniques
Upon completion of this course, the students will be able to
1. Familiarize on various types of vibration with and without damping effects
Course 2. Develop and analyze numerical methods for noise analysis
Outcome 3. Demonstrate various types of noise and it's measurement and analysis techniques
4. ldentify various sources of noise from automobiles
5. Design various noise controlling techniques

Prerequisite :Design of Machine elements & Basics of Acoustics

CO, PO AND PSO MAPPING

co PG | PO | PO | PO | PO | PO | PO | PG| PO | PO | PO | PO | PSO| PSO|l PSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2 -3
Co1 3 1 3 1 3 - - - - - 2 3 3 1 3
CO2 2 2 2 3 3 - - - - - 1 2 2 2 2
CG3 3 2 1 2 1 - - - - - 2 3 3 2 3
CO4 2 1 2 3 3 - - - - - 1 2 2 1 2
CG5 3 1 3 3 2 - - - - - 1 3 2 3 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: INTRODUCTION TO VIBRATION (6L+6P
Single degree of freedom, two degree of freedom, free, forced and damped vibra
. . : : . e Cco1
modeling and simulation studiesmodel of an automobile, magnification facto BTL3
transmissibility, vibration absorber. Two degree of freedom system. Modal analysis.
MODULE 2: NUMERICAL METHODS (6L+6P
Approximate methods for determining fundamental frequency, Dunkerleys lower bo CQ2
Rayleighs upper bound, Holzer method for closed coupled system and branched sy BTL3
MODULE 3: VIBRATION CONTROL TECHNIQUES (6L+6F
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Vibration isolation, tuned absorbers, untuned viscous dampers, damping treatm
o . . o . CGo3
application dynamic forces generated I8y engines, engine isolation, crank shaft damp
. . BTL3
modal analysis of the mass elastic model shock absorbers.
MODULE 4: AUTOMOTIVE NOISE SOURCES (6L+6°)
Noise Characteristics of engines, engine overall noise levels, assessment of com|
noise, assessment of mechanical noise, engine radiated noise, intake and exhausi Co4
engine accessory contributed noise, transmission na&epdynamic noise, tyre noisq BTL3
brake noise.
MODULE 5: NOISE CONTROL TECHNIQUES (6L+6P
Methods for control of engine noise, combustion noiseechanical noise, predictiv
analysis, palliative treatments and enclosures, automotive noise control principles,
in enclosures, sound energy absorption, sound transmission through bar CG5
Measurement of noise, Acoustic Chambers, Anechoic CharReserberation chamber BTL3
Sound absorbing materials, Sound Absorption and Reflection Coefficients, Noise rec
coefficient, Methods of industrial noise control.
I BOOKS
1. Grover G.K.*"Mechanical Vi BY%editibn, 2007s * Nem C
2. Ambekar A. G. “Mechanical Vi b r d&alliobimdis, Navwdethi,
2" edition, 2006.
FREFERENCE BOOKS
1 Liou L. W. and Liou F.W. , “Rapid Prototyp
prototyped evel opment ” , CRC Press, 2010.
2 Kamr ani A. K. and Nasr E. A., “Rapid Protolf
3 Thomson W. T “Theory of Vibration with™Ap
edition, 1990.
4 Pujara K. NoVislker dorofEng&i neers”, Dhanpat R

E Resources for Reference

1. https://www.pdhonline.com/courses/m104/m104.htm

2. www.springer.com/gp/book/9780857295637
MOOC

1. https://archive.nptel.ac.in/courses/112/106/112106225/

2. https://www.mooc-list.com/course/introductioradvancedvibrationscoursera
%(_DI_EESE FUEL CELL TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51537 CATEGORY DE L-T-P-S 2-0-2-2

. Approval o LEARNING i
Version 1.0 Details 36'"ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
. Ob i lab

First Second Practical servation / 1a

Periodical Periodical records as approved ESE
AsSsessments | py the Department | Attendance
Assessmen| Assessment L
t (Theory) (Theory) Examination
g Y /I 2YYAGGSS
15% 15% 10% 5% 5% Theory 25%




Practical 25%

Courge . The students shall develop a basic understanding on working of fuel cell and its applicat
Description
Course 1. To present irdepth knowledge of fuel cell technology

Obijective 2. To address the underlying concepts, methaatsl application of fuel cell technology

Upon completion of this course, the students will be able to

MDD

Gain knowledge about the different types of fuels used in Fuel Cells.
Analyze andomparative study of fuel cells with other types of alternate fuels

Discuss owarious types of Fuel Cells, its construction & working principles.
Course Identify the Fuel Cells for automotive applications.
Outcome Interpret about the various fuel cell components & its performance characteristics.

Prerequisite :Nil

CO, PO AND PSO MAPPING

co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|lPSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
CO1 3 1 2 3 - 3 3 - - - 2 3 3 1
CQO2 2 2 2 3 - 2 3 - - - 1 2 2 2
CO3 3 2 1 3 1 - - - - - 2 3 3 1
CO4 2 1 2 3 2 2 3 - - - 1 2 2 3
CO5 3 1 3 3 2 3 3 - - - 1 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: FUEL CELL TYPES (6L+6R
Introduction- working and types of fuel celPolymer Electrolyte Membrane (PEM) F
CellsDirect Methanol Fuel Cells, Phosphoric Acid Fuel Cells, Molten Carbonat
Cells, Solid Oxideuel Cells, Regenerative Fuel Cells Alkaline Fuel-Gellsmedium Col
and hightemperature fuel cell, Liquid and methanol types, Proton exchange memb BTL3
fuel cell solid oxide, Hydrogen fuel cellehermodynamics and electrochemical kinet
of fuel cells.
MODULE 2: FUEL CELLS FOR AUTOMOTIVE APPLICATIONS (6L+6P
Fuel cells for automotive application¥echnology advances in fuel cell vehicle syst¢
- Co2
— Onboard hydrogen storage Liquid hydrogen and compressed hydrogerMetal BTL3
hydrides, Fuel cell control systemalkaline fuel ce Road map to market.
MODULE 3: FUEL CELL COMPONENTS AND THEIR IMPACT ON PERFORMANCE (6L+6P
Fuel cell performance characteristie€urrent/voltage, Voltage efficiency and pow|
density, ohmic resistance, Kinetic performance, Mass transfer effedéembrane Cca3
electrode assemblgomponents, Fuel cell stack-Blar plate, Humidifiers and coolin BTL3
plates.
MODULE 4: FUELLING (6L+6P
Hydrogenstorage technology Pressure cylinders, Liquid hydrogen, Metal hydrid
) . : Y CO4
Carbon fibersReformer technology Steam reforming, Partial oxidation, Auto therm
. . . BTL-3
reforming- CO removalk-uel cell technology based on removal like-riass.
MODULE 5: FUEL CYCLE ANALYSIS (6L+6P
Introduction to fuel cycle analysis Application to fuel cell and othecompeting
: . ) ) CGO5
technologies likebattery powered vehicles, S| engine fueled by natural gas
. . . BTL3
hydrogen and hybrid electric vehicle.
I BOOKS
1. Fuel Cells for automotive applicatiorgprofessional engineering publishing UK. ISBIS8GD58
4233,2004.

2 Fuel Cell Technology Handbook SAE International Gregor Hoogers CRC Press ISBN, 2007

= REFERENCE BOOKS

1 O'Hayre, R.P.,S. Cha, W. Colella, F.B.Prinz, Fuel Cell Fundamentals, Wiley, NY (2006).

2 Basu,S.(Ed) Fuel Cell ScienceBaahnology,Springer, N.Y.(2007).

3 Liu, H.,Principles of fuel cells, Taylor & Francis, N.Y. (2006).
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MOOC

1. https://archive.nptel.ac.in/courses/103/102/103102015/

2. https://www.udemy.com/course/hydrogempoweredfuel-cell-electricvehicle/

Specialization 4: DESIGN AND MANUFACTURING

COURSE

TITLE COMPUTATIONAL FLUID DYNAMICS CREDITS 3
gggER SE EAT51538 COURSE CATEGORY | DE L-T-P-S 2-0-2-2
VERSION | 1.0 APPROVAL DETAILS 36'"ACM ll‘_EE't‘/Fé':ING BTL5
ASSESSMENT SCHEME
Observation / lab
Firg Second Practical records as approvec
Periodical Periodicd Assessments| by the Department| Attendance ESE
Assessment Assessment Examination
/| 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
Course This isan introductory course in CFED. In this course, students will be exposed to basics
L Students will gain knowledge on FD/ FV strategy, formulation of the problem and so
Description .
technique
Course To provide brief introduction o€omputational Fluid Dynamics and application specific
Objectives | analysis of fluid mechanics and heat transfer related problems.
1. To understand the underlying theoretical basics of CFD. Use Finite Differeng
Finite Volume methods
2. To lllustrae various discretization techniques used to solve PDE.
3. To Apply linearization techniques, boundary conditions, direct and iterg
Course approaches
Outcomes 4. To develop a foundation for understanding the different finite volume nume

schemes for structured and unsetured grids, boundary and initial conditions, ling

algebraic and differential algebraic equations solvers

5. To understand the underlying complex phenomenon in turbulent flows

modelling approaches.

PrerequisitesBasic course on Fluid Mechani€aermodynamics and Numerical Methods

CO, PO AND PSO MAPPING

COs | PO1 | PO2| PO3| PO4| PO5 | PO6| PO7| PO8| PO9| PO10 ;)f ;)5 PSO1| PSO2
CO1 |3 3 2 3 2 2 2 2 2 3 3 3 3 3
C0o2 |3 3 2 2 2 2 2 2 2 2 2 2 3 3
CQO3 | 2 2 3 3 3 1 3 2 1 1 1 2 3 3
Co4 |1 2 1 3 2 3 1 2 2 2 1 2 3 3
CO5 | 2 3 3 3 3 3 2 2 2 2 2 2 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Introduction andGoverning Equations (6L+6°)
Principles of Conservation: Continuity Equation, Navier Stokes Equitiengy Equatior|
and General Structure of Conservation Equations, Classification Partial differ
equations Parabolic, Hyperbolic and Elliptic equation and Physical Behaviour. Col
BTL3
LAB: Perform geometry modeling for simple fluid flow problems.
Module 2¢ Fundamentals of Discretization (6L+6°)
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Finite Element Method, Finite Difference and Finite Volume Method, Consistency, St
and Convergence. - Steady State Diffusion ProblemSource term linearization
Implementation of boundaryconditions Convergence, Consistency, Error and Stah

Accuracy, Boundary conditions, CFD model formulation. §?|_23
LAB 2D/3D geometry creation; Structured mesh generation; Unstructured mg
generation

Module 3¢ Finite Volume Method (6L+6°)
1-D unsteady state diffusion problems: implicit, fully explicit and Csdidholson scheme

Finite volume discretization of convecti@iffusion problem. Central difference schem

Upwind scheme, Exponential scheme and Hybrid scheme, Power law scheme, Ged¢
convectiondiffusion formulation, Finite volume discretization of twiimensional| CQ3
convectiondiffusion problem. The concept of false diffusion, QUICK scheme, TVD sc| BTL4
and flux limiter functions.

LAB Develop different types of mesh suited for thecaurate capturing of flow field

Module 4¢ Solution Algorithms (6L+8)
Discretization schemes for pressure, momentum and energy equatiexrglicit and implicit
Schemes, First order upwind scheme, second order upwind scheme, QUICK s
AlgorithmSIMPLE, SIMPLER and PISO, pressioeity coupling algorithms, velocity co4
stream function approach, solution of Nawvigtokes equations BTLS
LAB Develop user defined functions to perform customizetmulations.

Module 5¢ Turbulence Modding (6L+8)
Background of Turbulence FlowsOrigin of turbulence, irregularity, three dimension
motions; Statistical Description of Turbulendéolmogorov hypothesis, scales of turbulen

energy cascading; Turbulent Transport of Moment and HeReynolds decompositio
technique, turbulent stresses, Reynolds' analogy, dynamics of turbulence; Turby
Modelling- eddy viscosity hypothesis, neall treatment; Free Shear FlowMixing Layer,| CO5
wakes and Jets; Wallounded Flows Channel and pipddws, Reynolds stresses, turbule| BTES
boundary layer equations; Advanced Turbulence Modelling Techniquearge Eddy
simulation (LES), Direct Numerical Simulation (DNS), Detached Eddy Simulation
models..

LABCase Studies

TEXT BOOKS

1 Ver st eeg, H. K., and Mal al asekar a, W, “An |

Volume Method, 2007.

Muralidhar, K.and Sundararajaril. Computational Fluid Flow and Heat Transfer,
2. | House (1995).

Narosa Publig

3 Patankar, SV, Numer i c al He at Transfer and Fluid

F

REFERENCE BOOKS

1. | Anderson J.D. Computational Fluid DynamicsGviaw Hills (1995).

2 J H Ferziger and M Peric, Computational Methods for Fluid Dynamics, Sp20@2y

E BOOKS

L Transfer, Taylor & Francis

Anderson, D.A., Tannehill, J.C. and Pletcher, R.H. (1997). Computational Fluid Mechanics ¢

2. | Pope, S.B., 2003, Turbulent Flows, Cambridge University Press. {SBMNiIB86 9.

MOOC

1. | https://nptel.ac.in/courses/112105045

2. dynamicsoverviewjTjAc

https://www.coursera.org/lecture/modelingsimulationnaturakprocesses/computationaluid-

3. | https://archive.nptel.ac.in/courses/112/106/112106294/
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Cﬁ_trJFESE LEAN MANUFACTURING ANDSSGMA CREDITS 3
COURSE COURSE
CODE EAT51539 CATEGOR DE L-T-P-S 2-0-2-2
APPROVAL o LEARNING
VERSION 1.0 DETAILS 36'""ACM LEVEL BTL3
ASSESSMENT SCHEME
Observation / lab
Firg Second Practical (SERIIE d b ;’:\s End S
Periodical Periodicd Assessments approve y the Attendance 4 _emgster
Assessment| Assessment Depar.tme:nt SEUEM
Examination
/| 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
This is course defines the requirement of the process monitoring, improvement
Course | sustainable development. With respect to the industry and application the respe
Description | methods from the six sigma can be applied to obtain the continual improvement
sustaiment.
1. To demonstrate the overview requirement of the method of six sigma and lean
2. To analyze the process through the tools and techniques of six sigma for the v
applications.
Course 3. To apply the methodologies for the processes andvaluate the results
Objectives | 4. To analyze the challenges in the implementation to the suppliers and the stake hel
six sigma method
5. To demonstrate the effectiveness of the continuous improvement in various type
process.
Upon completion othis course, the students will be able to
1. Apply the method of six sigmas in the respective processes
Course 2. Create the techniques for the application for the effective implementation
Outcomes | 3. Analyze the specific methodology with respect to the industry and application
4. Evaluate the limitations and the methods for overcoming the challenges in the procg
5. Create the continual improvement in the applications and the respective processe
Prerequisites: Nil
CO, PO AND PSO MAPPING
cos | Po1| PO2| PO3| PO4| POS| POG | PO7| POB| PO9| PO10| 2 | 5 | PSo1| Pso2
Co1 3 3 3 3 2 2 2 2 2 2 1 1 3 3
CO2 3 3 3 3 2 2 2 2 2 2 1 1 3 3
CO3 3 3 3 3 2 2 2 2 2 2 1 1 3 3
CO4 3 3 3 3 2 2 2 2 2 2 1 1 3 3
CO5 3 3 3 3 2 2 2 2 2 2 1 1 3 3
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Introduction to six sigma methods and lean manufacturing (6L+6F
Historical Overview Definition of quality— What is six sigmalrQM and Six sigmaean
manufacturing and six sigmaix sigma and process toleraneeSix sigma and culturg Cco1l
changes- six sigma capability six sigma need assessmentmplications of quality levels BTL3
Cost of Poor Quality (COPQ), Cost of Doing Nothasgessment questions
Module 2¢ Tools and Techniques Included (6L+6P
Tools for definition-1PO diagram, SIPOC diagram, Flow diagram, CTQ Tree, Project
—Tools for measurement Check sheets, Histograms, Run Charts, Scatter Diagrams,
and effect diagram, Pareto charts, Control charts, Flow process charts,sBrGepability COo2
Measurement, Tools for analysisProcess Mapping, Regression analysis, RU/CS an BTL3
SWOT, PESTLE, Five Whys, interrelationship diagram, overall equipment effectivene
innovative problem solving- Tools for improvement- Affinity diagram, Normal group
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technique, SMED, 5S, mistake proofing, Value stream Mapping, forced field andlgsis
for control — Gantt chart, Activity network diagram, Radar chart, PDCA cycle, Mileg
tracker diagram, Earned value management.

Module 3¢Methodology of Six Sigma (6L+6R

Design For Six Sigma (DF®8sign For Six Sigma Metho#ailure Mode Effect Analys
(FMEA), FMEA procesRisk Priority Number (RRNBix Sigma and Leadership, committ CG3

leadership — Change Acceleration Pregs (CAP)Developing communication plas BTL3
Stakeholder
Module 4¢Step by Step Implementation and Limitations (6L+6H

Tools for implementation- Supplier Input Process Output Customer (SIPOQuality
Function Deployment or House of QualQFD)- alternative approachimplementation—
leadership training, close communication system, project selectiproject management CG4

and team-champion training-customer quality index challenges- program failure, CP( BTL3
Vs six sigma, structure the dieyment of six sigma cultural challenge- customer/internal

metrics

Module 5¢ Validation of the method and further scope of improvement (6L+6P

Evaluation strategy the economics of six sigma quality, Return on six Sigma (ROSS
poor project estimates- continuous improvement lean manufacturing- value, customer| CGo5
focus, Perfection, focus on waste, overproductierwaiting, inventory in process (IIP BTl4
processing waste, transportation, motion, making defective products, underutilogle
—Kaizen-5S

TEXT BOOKS

1. | Michael L.George, David Rownalds, Bill Kastle, What is Lean Six Sigma, Meld@rad03

2. | Thomas Pyzdek, The Six Sigma Handbook, McBil2000

REFERENCE BOOKS

1. | Fred Soleimannejed , Six Sigmasic Steps and Implementation, Autttdouse, 2004

Understanding, Assessing, and Implementing the Strategy That Yields BdtterS8uccess, John
Wiley & Sons, 2000

E BOOKS

1. | https://leanmanufacturingpdf.com/downloads/leamanufacturingpdf-list/

2. | https://cdn2.hubspot.net/hubfs/3418759/Worximity Lean_Manufacturing_ebook.pdf

3 http://www.advice-manufacturing.com/LeaManufacturingeBook.html

MOOC

1. | https://onlinecourses.nptel.ac.in/noc22_ce49/preview

2. | https://onlinecourses.nptel.ac.in/noc20_mg19/preview

3. | https://archive.nptel.ac.in/courses/110/105/110105123/

NON DEPARTMENT ELECTIVES
SemestetlV

Non Department Electivel

Forrest W. Breyfogle, Ill, James M. Cupello, Becki Meadows, Managing SixASRyastical Guide to

C_lC_)I_ll._lLRESE AUTOMOTIVE VEHICLE TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51700 CATEGOR NE L-T-P-S 2-0-2-2
APPROVAL T LEARNING
VERSION 1.0 DETAILS 36'"ACM LEVEL BTL3

ASSESSMENT SCHEME

255




Observation / lab
Firg Second Practical records as
Periodical Periodical Assessments EEIAEE [0} Attendance ESE
Assessment| Assessment Departme;nt
Examination
I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
This course narrates the basic functions, classification and practical demonstration to ig
Course | the different vehicle sulsystems like classification tthnsport vehicle, automotive engés,
Description | Driveline systems, steeringraking and suspension systems fissenger safety and comfo
Also, the future scope in the modern vehicle technologies.
1. ToFamiliarize various types of Automobiles and Nomenclature
Course 2. To Understand the Working Principles of Automotive Engines and its aux
Objectives system. . . . L
3. ToKnow the Working Principles of various components of drive line system.
4. ToUnderstand the need of safety and comfort system for automobiles.
5. ToUnderstand the new technologies to meet the future challenges.
Upon completion of thigourse, the students will be able to
1. Familiarize various types of Automobiles and Nomenclature
Course 2. Understand the Working Principles of Automotive Engines and its auxiliary sys
Outcomes 3. Know the Working Principles of various components of drive line system.
4. Undestand the need of safety and comfort system for automobiles.
5. Understand the new technologies to meet the future challenges.
Prerequisites: Nil
CO, PO AND PSO MAPPING
COs | POl1l| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9| PO10 Ii(lj Ii;) PSO1| PSO2
COo1 3 2 - - 3 2 3 2 3 2 - - 3 3
CO2 3 2 - - 3 2 2 2 3 2 - - 3 3
CO3 3 2 - - 3 2 3 2 3 2 - - 2 2
CO4 3 3 - - 3 2 3 2 3 2 - - 3 3
CO5 3 3 - - 3 2 3 2 3 2 - - 3 3
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ INTRODUCTION (6L+6P
Evolution Classification of AutomobileGeneral Layout of AutomobH#€hassis and
Frame Materials.
Practical:
1. Study and measurement of the chassis frames: Heavy duty vehicle & Light duty CO1
vehicle BTL3
Suggested Reading:
https://araiindia.com/hmr/Control/AlS/11292016102244AMAIS _053.PDF
Module 2¢ ENGINE AND AUXILIARY SYSTEMS (6L+6F
EnginesClassification and NomenclaturgSompression Ignition Engines and Spark Igni
Engines Injection and Ignition SystenCooling and Lubrication Systerhatest Technology
—CRDI, GDI, VVT and Dual Fuel Engines CcQo2
Practical: BTL3
1. Dismantling, Study andissembling of Single cylinder and Multi Cylinder S| Engine
2. Dismantling, Study and Assembling of Single cylinder and Multi Cylinder C | Eng
Module 3¢ DRIVELINE SYSTEMS (6L+6R
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https://araiindia.com/hmr/Control/AIS/11292016102244AMAIS_053.PDF

Clutch— Types and Construction Gear BoxesManual andAutomatic—Propeller shaft-
Slip Joint- Universal Joints- Differential and Rear Axdéutomatic Transmission, CVT a

recent developments.
- COo3
Practical: BTL3
1. Dismantle, study and assembling of various clutch assemblies

2. Dismantle, study and assembling of varigesr boxes and transfer case

3. Dismantle, study and assembling of various joints and propeller shafts.

Module 4¢ SAFETY AND COMFORT SYSTEM (6L+6F

Braking SystemsTypes and Constructieisteering system Steering Geometry and Typé
of steering gear boxSuspension systemstypes Antilock Braking SysterRower Steering

- Air suspension
; Co4
Practical: BTL3
1. Dismantle study and assemble of various Steering systems.

2. Dismantle study and assemble of various Braking systeinsluding ABS
3. Dismantle study and assembling of dependent and independent suspension syste

Module 5¢FUTURE TRENDS IN AUTOMOTIVE FUELS (6L+6F

Future FuelsBiomass Alcohols- Hydrogen- Fuel cellsElectric and Hybrid
Vehicles

Practical:

- - . CG5
1. Porttiming and Valve timing Diagram BTL3
2. Performance test on S| Engine
3. Performance test on C | Engine

TEXT BOOKS

1 | Sethi H.M, Automobile Technology, Tata McG#di2013

2 | Kirpal Singh, Automobile Engineering Vol. 1& 2, StanBaldishers, New Delhi, 2012.

3 Joseph Heitner, Automotive Mechanic&? adition, EastWest Press.

REFERENCE BOOKS

1 | Crouse and Anglin, Automotive Mechanism, 9th Edition. Tata McGlitw

2 Newton, Steeds and Garet, Motor vehicles, Butterwdptiblishers.

3 Srinivasan.S , Automotive Mechanics, 2nd edition, Tata McGidw2013.

4 K.K. Ramalingam, Internal Combustion Enginesléiti Publications, 2015.

E BOOKS

1 | https://www.sae.org/publications/books/content/bosch10/

2 https://easyengineering.net/internatombustionenginesby-v-ganesan/

MOOC

https://nptel.ac.in/courses/112103262/

1.

COURSE

TITLE ELEMENTS OF MOTORSPORT ENGINEERING| CREDITS 3

COURSE

EAT51701 CATEGO NE L-T-P-S 2-0-2-2
RY

APPROV

VERSION 1.0 AL 36'"ACM LEII_AER:/I\;EG BTL2

DETAILS]

COURSE
CODE

ASSESSMENT SCHEME

Firg Second Practical Observation / lab

A Periodical records as approved by
Periodical Assessments
Assessment the Department

Attendanc End Semester
e Examination
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https://www.sae.org/publications/books/content/bosch10/
https://easyengineering.net/internal-combustion-engines-by-v-ganesan/

Assessmen Examination
t /| 2YYAGGSS
Theory 25%
15% 15% 10% % % -
5% 5% 0% 5% 5% Practical 25%
Course This course aims to provide you with a sound understanding of the fundamental scie
L engineering and managerial principles involved in motorsport, and their implementg
Description| . 7. .
within a highperformance technology context.
1. To undestand basics of Motorsports history and its development.
2. To get knowledge on Motorsports competitions.
Course :
o 3. To understand the advancement in race events and race tracks.
Obijectives . . .
4. To understand the basic rules and regulations of racing.
5. To understand the rolef motorsports and its carrier growth.
Upon completion of this course, the students will be able to
1. Gain the knowledge on Motorsport Engineering.
Course 2. Familiarize with rules & regulations of various events and competitions in aroung
Outcomes globe.
3. Develop the career towards Motorsport Engineering
4. Discuss otthe basic rules and regulations of racing
5. Developthe role of motorsports and its carrier growth.

Prerequisites: Nil

CO, PO AND PSO MAPPING

PS
PO| PO | PO | PO PO| PO| PO| PO1| PO | PO PSO
COs 1 2 3 4 POS POB 7 8 9 0 11 12 (i) 2
CO1 3 3 1 3 1 3 - 1 - 3 1 1
CO2 3 3 - 3 1 3 1 - - 1 3 2 2
CO3 3 3 - 3 - 3 2 - 2 - - 3 1 1
CO4 - - - - - - - - - - - - 2 1
CO5 - - - - - - - - - - - - 1 2
1- Weakly Correlated, 2 Moderately Correlated and 3 Strongly Correlated
Module 1¢ INTRODUCTION TO MOTORSPORT ENGINEERING (6L+6P
The history of motorsport EngineerifiReview of motorsport EngineerifRjoneers of
. ) ) : : Col

Motorsport engineering Motorsport technology evolution revie®ecrecy in Motorspor BTL2
engineering
Module 2¢ MOTORSPORT COMPETITIONS (6L+6P
A brief look at all the events students can take part to develop #ieils- Formula SAEBaja Co2
SAE SAE Super mileage. ®arting, Solar Vehicle and E Bike BTL2
Module 3¢ PROFESSIONAL MOTORSPORT EVENTS (6L+6P
The various types qfrofessional motorsport events that take place around the wei@hrs
— Formula One, World rally championship, Touring car championship, GP2, GP3, Cco3
Endurance Racing Championship, dirt track racing, NASCAR, Indy Car, Cross Count BTL2
drag racig - Motorcycles— Moto GP, Superbike, Endurance, Motocross, Super m
Freestyle, Trials, Crossuntry rallies, Speedway, Board track, drag racing
Module 4¢ RULES AND REGULATIONS (6L+6P
All about the most important book for a motorsport engineethe rule book- About - the

. . . : CO4
world governing bodies of the spoftwWhy the rule book keeps changingflow to interpret BTL2
the rule book Rules for car racesRules for bikes races
Module 5¢ CAREER IN MOTORSPORT (6L+6P
A sneak peek into all the awesome jelotorsport Engineer Race Driver / Riddrest Driver COg

BTL

/ Rider- Design engineerRace techniciarAerodynamics EngineeRace official / steward

TEXT BOOKS
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Basic Motorsport Engineering: Andrew Livesey Publication Date: 17 Feb 201110S8M0689099 |
ISBN13: 9780750689090

REFERENCE BOOKS

Smith's Fundamentals of Motorsport Engineering by Josh Smith Publication Date: 26 April 2013
13: 9781408518083 | Edition: New edition

2. | Hillier's Fundamentals of Motor Vehicle Technology Book 1Sixth Edition by Alma Hillier Publica

E BOOKS

1. | www.motorsportwebsites.co.uk / www.motorsportmagazine.comand others.

2. | www.motorsport.com

MOOC

1. | Mahindra AQ https:/mahindraag.com/agquiz

C_Ic_i_l#LRESE ENERGY FROM RENEWABLE SOURCES CREDITS 3
COURSE COURSE
CODE EAT51702 CATEGORM NE L-T-P-S 2-0-2-2
APPROVAL e LEARNING
VERSION 1.0 DETAILS 36'"ACM LEVEL BTL3
ASSESSMENT SCHEME
Practical Observation / lab
Ewst_ Se_cond Assessment records as approved End Semester
Periodical Periodical by the Department | Attendance o
s . Examination
Assessment Assessment Examination
I 2YYAGGSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%

This course narrates the possibility, availability and method for utilizing the energy fro
resources other than the conventional fossil fuel resources. This course is necessitati
utilization of the waste to energy and low cost resources foraghergy.

Course
Description

1. To ceate awarenessabout sourcesof energy and able to estimate how long the
availableconventional fuel reserves will last.

2. To karnthe fundamentalconceptsaboutsolar energysystemsanddevices.

3. To aesignwind turbine bladesand know about applicationsof wind energyfor water

Course pumpingand electricitygeneration

Objectives | 4. To wnderstand the working of OTEC system and different possible ways of extra
energy from ocean,

5. To analyze the feasibility and plan for Biomass energini-micro hydro systems and
geothermal energy system

Upon completion of this course the students are able to:

Developcapabilityto do basic desigof bio gasplant
Interpret the applicationsof different renewable energy sourceslike ocean
thermal, hydro, geothermaénergyetc

1. Discus®nrenewable anchon-renewable sources of energy

2. Gainknowledge about workingrincipleof varioussolar energyystems
Course . i . .

3. Understandhe application ofwind energyand wind energyonversion system
Outcomes 4

5.

Prerequisites: Nil

CO, PO AND PSO MAPPING

cos | PO1| PO2 | PO3| PO4| POS5| POG | PO7 | PO8| Pog| PO PO | PO | PSO) PSO
0o |11 |12 ] 1| 2
co1] 3 | 3 | 3|38 ] - -] -1 -1-1-1-1-13]s3
co2| 3 | 3| 3|38 - -] -1 -1-1-1-1-13]s3
cos| 3 | 8 | 3| 38| - -] -1 -1 -1-1-1-1]3]s3
coa] 3 | 33|38 ] - -] -1 -1 -1-1-1-13]s3
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cos| 3 [ 3 [s3 |3 [ -[]-]-]-J]-]-1]-1]-]3]S3

1-Weakly Correlated, 2ZModerately Correlated and 3Strongly Correlated

Module 1¢ INTRODUCTIONDENERGSTUDIES (6L+6F
Introduction, Energy science and Technology,Forms of Energy, Importance of Energy
Consumption as Measure of Prosperity, Per Capita Energy Consumption, Roles and co1
responsibility oMinistry of NewandRenewablé&nergy Sourcebleedsof renewableenergy, BTL3
Classificationof Energy ResourcesConventionalEnergy Resources, Non- Conventional

Energy Resources,World Energy Scenario, Indian Energy Scenario

Module 2¢ SOLAEENERGY (6L+6R
Introduction, Solar Radiation, Sun path diagram, BasicEzuth Angles, Solar Radiatig
Geometry and its relation, Measurement of SdRadiation on horizontal and tilted surface
Principleof Conversiorof SolarRadiationinto Heat,Collectors Collectorefficiency,Selective CO2
surfaces, Solar Water Heating systeBolar CookersSolar driers, Solar Sti8plarFurnaces, BTL3
SolarGreenhouseSolarPhotovoltaic SolarCellfundamentals Characteristics, Classificatio
Construction of module, panel and array. Solar PV Systsiarsdaloneand grid connected),
SolarPVApplications.Governmentschemesand policies

Module 3¢ WINDENERGY (6L+6R

Introduction, History of Wind Energy, Wind Energy Scenario of World and India. Basic
principles of Wind Energy Conversion Systems (WECS), Types and Classification

WECSRartsof WECSower torque andspeedcharacteristicsklectricaPowerOutput CG3
and Capacity Factor of WECS, Stand alone, grid connected and hybrid applications o BTL3
WECSEconomicof wind energyutilization, Site selectioncriteria, Wind farm, Wind
rosediagram.

Module 4¢ BIOMASENERGY (6L+6R

Introduction, Biomassenergy, Photosynthesisprocess, Biomass fuels, Biomassenergy
conversiontechnologiesand applications, Urban waste to Energy Conversion,Biomass
Gasification, Types and application of gasifier, Biomassto Ethanol Production, Biogas Co4
productionfrom waste biomass, Types of biogas plants, Factors affecting biogas gene BTL3
Energy plantation, Environmental impacts and benefits, Future role of biomass , Bi
programsin India

Module 5¢ HYDRGPOWER ANDTHERRENEWABLENERGEZOURCES (6L+6

Hydropower: Introduction, Capacity and Potential, Small hydro, Environmental and
impacts. Tidal Energy: Introduction, Capacity and Potential, Principle of Tidal Power,
Components of Tidal Power Plant, Classification of Tidal Power Rmetan ThermdEnergy: CO5
Introduction, OceanThermalEnergyConversiofOTEC)Principleof OTEGystem, Methods BTL4
of OTEC power generation. Geothermal Energy: Introduction, Capacityaadtial,
Resourcesf geothermalenergy

TEXT BOOKS

1 | Twidell,J.W.& Weir, A.RenewableEnergySourcesEFNSponLtd.,UK, 2006

5 B.H.Khan, NorConventionaEnergyResources, TheMcGrawHill

REFERENCE BOOKS

1. | G.D.Rai,Non-ConventionaEnergySourcesKhannaPublicationsNew Delhi2011.

2. | GodfreyBoyle,” R e n e viEaebgl,Rowerfor a SustainableF u t u @xéordlniversityPress, U.K.

E BOOKS
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https://www.google.co.in/search?g=non+renewable+energy+eboaleedsxsrf=APwWXEdeKfeXJ48 |

ns46Tfydejyk8BwMw%3A1684469146689&ei=mvVmZOTPKdzp4
EP9cqD0A0&ved=0ahUKEwjkhP7IwID AhXc9DgGHXXIAKoQ4dUDCAS8&uact=5&o0qg=non+rene

1 ergy+ebooks+free&gs lcp=Cgxnd3Mtd2I6LXNIchAQAzIHCCEQoAEQC|IHCCEQoAEQC|IHCCE
CCEQOAEQCjoXKAORXDWBBCwWAZoICCEQFhAeEB1KBAhBGABQOgFYgOhgygpoAXABeACA
5IBBzItMS4XLiGYAQCgAQHIAQLAAQES&SsclientAnsap

MOOC

1 | https://Inptel.ac.in/courses/102104057

2 | https://archive.nptel.ac.in/courses/121/106/121106014/

3 | https://archive.nptel.ac.in/courses/115/103/115103123/

C.IC_JI.LI_JLRESE Future Fuels for IC Engines CREDITS 3
COURSE COURSE
CODE EAT51703 CATEGOR NE L-T-P-S 2-0-2-2
APPROVAI e LEARNING
VERSION 1.0 DETAILS 36'"ACM LEVEL BTL-4
ASSESSMENT SCHEME
Observation / lab
Firg Secom Practical records as approved
Periodical Periodical | Assessments by the Department | Attendance ESE
Assessment| Assessment Examination
I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
The course provides an overall insight about utilization of renewable energy source for
production. Also provide hlepth analyses about properties and production methods
Course . L . ) .
Description d|_ffer_ent r_enfayvable |IQU!d and gaseous fuels. Testing Met_hods of such|mEisg|nes_ along
with its significances will be educated to the learners. Finally, course also provide de
insights about advance technologies in the domain of future renewable fuels
1. To eamine the Constructions, working and fiieg of Automotive Engines
2. To «plain the importance of Fuel Properties and Fuel and Engine Modification.
g&g;ﬁ/es 3. To aalyze the utilization of liquid fuels in IC Engines
4. To analyze the utilization of gaseous fuels in IC Engines
5. To nvestigate the advance techhagies in utilizing future renewable fuels
Upon completion of this course, the students will be able to
1. Explain the Constructions, working and Testing of Automotive Engines
Course Explain importance of Fuel Properties and Fuel and Engine Modification.
Outcomes Analyze the utilization of liquid fuels in IC Engines

o~ wnN

Analyze the utilization of gaseous fuels in IC Engines
Elucidate the advance technologies in utilizing future renewable fuels

Prerequisites: Nil

CO, PO AND PSO MAPPING

cos | Po1| Po2| PO3| PO4| POS | POG | PO7| POB| POY| POT0| -0 | 7T | PSo1| Pso2
Co1 3 2 2 2 2 3 3 1 2 1 1 3 3 3
CQ2 3 2 2 2 2 3 3 1 2 1 1 3 3 3
CG3 3 2 2 3 3 3 3 1 2 1 2 3 3 3
CG4 3 2 2 3 3 3 3 1 2 1 2 3 3 3
CG5 3 2 2 3 3 3 3 1 2 1 1 3 3 3
1- Weakly Correlated, 2 Moderately Correlated and 3 Strongly Correlated

Module 1¢ Introduction to IC Engines (6L+6P
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https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp
https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp
https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp
https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp
https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp
https://www.google.co.in/search?q=non+renewable+energy+ebooks+free&sxsrf=APwXEdeKfeXJ48_Zns46TfydC-ujyk8wMw%3A1684469146689&ei=mvVmZOTPKdzp4-EP9cqD0Ao&ved=0ahUKEwjkhP7IwID_AhXc9DgGHXXlAKoQ4dUDCA8&uact=5&oq=non+renewable+energy+ebooks+free&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjIHCCEQoAEQCjoKCAAQRxDWBBCwAzoICCEQFhAeEB1KBAhBGABQ0gFYgQhgygpoAXABeACAAaMDiAH0B5IBBzItMS4xLjGYAQCgAQHIAQLAAQE&sclient=gws-wiz-serp

Basic Terminology and Concepts of IC Engin€kssificationConstruction— Working—
Engine power andfficiencies- Performance, emission and combustion characteristig col
BTL3
Case Study.
Module 2¢ Fuel and Engine Modification (6L+6R
Fuels— Properties— Constraints- World Scenarie- Future Fuels- TypesFuel and Enging COo2
Modification— Types- Emulsion- Transesterification- Dual Fuel EnginesCase Study. BTL3
Module 3¢ Liquid Fuels (6L+6F
Types— Biofuels— Alcohols— Source—Production Techniques Storage Properties— CG3
Utilization— Challenges- Limitations— Case Study. BTL4
Module 4¢ Gaseous Fuel (6L+6P
Types— Biogas— Hydrogen— Source— Production TechniquesProperties— Utilization— Co4
Challenges- Limitations— Case Study. BTL4
Module 5¢Emerging Technologies (6L+6F
Emissions Norms Standards- Fuel— Engine- HCCH PCCI. GBYVVT- CRD¥ Downsizing CG5
—Case Study. BTL4
TEXT BOOKS
1. |Ganesan V, “ 1 ntngrimals”Co it sat iIMcriGr B w
2. |Heywood J. B, “lInternal "ComWawGrtdw nHIEInlgi Bieeo K
3 Mat hur M. L and Sharma. R. P, “A C&ai&Soes. in
REFERENCE BOOKS
1 Internal Combustion Engine Handbook! Bnglish Edition, Richard Van Basshuysen, Fred Schaefy
" | International ISBN of 978-76808024-7
2. Bosch Automotive Handbook, #@&dition Robert Bosch ISBN of 9#38680-9567-8
3 | Heldt.P.M. High Speed Combustion Engines, Oxford IBH Publishing Co., Calcutta, 2011.Knoth
4 | Maleev, V.M., Diesel Engine Operation and Maintenance, McGraw Hill, 2010.
5 Hydrogen- A fuel for Automatic Engines, Prashukumar G P, ISTE
6 William.H.Crouse, Automotive Engines, McGraw Hill Publishers, 2014
7 Tomor r ow-KydrBgereFual @ells and the Prospects for Cleaner Planet, Peter
Hoffman, MIT
E BOOKS
1 https://myxfpzg.files.wordpress.com/2015/08/robetioschautomotive-electronicshandbook
" | pdf.pdf
2. | http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014 2/HHO0074.pdf
Karthic, S. V., M. Senthil Kumar, G. Nataraj, and P. Pradeep. "Experimental investigations
3 | influence of hydrogen and LPG mixtures on performance behavior of a mahua-pma@ited dual
fuel engine." International Journal of Green Energy 16, no. 12 (20198&%.8
4 Vinoth Kanna, I., and Pallavi Paturu. "A study of hydrogen as an alternaivelfiternational Journa
of Ambient Energy 41, no. 12 (2020): 143836.
5 Ramesohl, Stephan, and Frank Merten. "Energy system aspects of hydrogen as an alternativ
transport." Energy policy 34, no. 11 (2006): 12%59.
MOOC
1. | https://nptel.ac.in/courses/112104033
2. | https://nptel.ac.in/courses/112103262
3 | https://onlinecourses.nptel.ac.in/noc22 ch66/preview
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https://myxfpzg.files.wordpress.com/2015/08/robert-bosch-automotive-electronics-handbook-pdf.pdf
https://myxfpzg.files.wordpress.com/2015/08/robert-bosch-automotive-electronics-handbook-pdf.pdf
http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014_2/HH0074.pdf
https://nptel.ac.in/courses/112104033
https://nptel.ac.in/courses/112103262
https://onlinecourses.nptel.ac.in/noc22_ch66/preview

Semester V

Non Department Elective

COURSE TITL| SMART MATERIALS FOR AUTOMOTIVE APPLICA| CREDITS 3
COURSE
COURSE COD EAT51704 CATEGORY NE L-T-P-S 2-0-2-2
. Approval e LEARNIN
Version 1.0 Details 36'"ACM G LEVEL BTL3
ASSESSMENT SCHEME
CIA ESE
Observation / lab
Second records as
First Periodical| Periodical Practical approved by the Attendance | Theory | Practical
Assessment | Assessment| Assessments Department
Examination
I 2YYAGGS
15% 15% 10% 5% 5% 25% 25%
This course deals wittmart materials, types of smart material and application in vario
Course fi(_alds; shape memory e_llloy, processing methods ar_wd it_s application_in variou_s se_ctor
Description piezoelectric material, its/pes, processing and application in the various engineering
sector and Magneto Rheological Fluid & Electro Rheological Fluid, its compositions &
application in various field
1. To acquire knowledge on smart materials, types of smartenie and application it
various fields.
2. To gain knowledge on shape memory alloy, processing methods and its applica
various sector
Course 3. To obtain knowledge on piezoelectric material, its types, processing and applica
Objective the various engineering semt
4. To acquire knowledge on Magneto Rheological Fluid & Electro Rheological Fl
compositions and application in various field
5. To do case study of smart materials in various engineering application
Upon completion of this course, ttetudents will be able to
1. Acquire knowledge on smart materials, types of smart material and applicati
various fields.
2. Gain knowledge on shape memory alloy, processing methods and its applica
Course various sector
Outcome 3. Obtain knowledge on piezoelectric mai, its types, processing and application in
various engineering sector
4. Acquire knowledge on Magneto Rheological Fluid & Electro Rheological FIU
compositions and application in various field
5. Case study of smart materials in various enginapdpplication
CO, PO AND PSO MAPPING
co PG | PO | PO | PO | PO | PO | PO |PO|PO| PO | PG| PO |PSO|PSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
fO 2 2 1 1 - - - - - - 1 1 2 1
gO 3 1 2 2 - - - - - - 1 2 3 2
gO 2 2 1 1 - - - - - - 2 2 2 3
20 3 1 2 1 - - - - - - 2 1 3 1
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gO 2 2 1 2 - - - - - - 1 1 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1 INTRODUCTION TO SMART MATERIALS (6L+6R
Define smart materiabmartmaterials Vs other material$listory of smart materiatproperties
. ) ) . Ccol
of smart materials-Types of smart materialadvantage and disadvantage of smart materials BTL3
application of smart materials
MODULE 2SHAPE MEMORY ALLOY (6L+6P
Introduction to shape memory alldyistory of safe memory alleyworking principle of shape
memory alloyprocessing of shape memory allep®wder metallurgy processing, sintering, H Co2
isostatic pressing, metal injection moldingdditive processing, selective laser sintering, B3
selective laser meltingadvantage and disadvantage of shape memory aloplication of
shape memory alloy
MODULE & PIEZOELECTRIC MATERIAL (6L+6F
Introduction to piezoelectric materidiistory of piezoelectric materidPiezoelectricity Physical
Phenomenaypes of piezoelectric materigliezoelectric sensopiezoelectric actuators co3
Processing of Piezoelectric Ceramic Materglgantage and disadvantage of piezoelectric BTL3
materialapplication of piezoelectric material.
MODULE AMAGNETO RHEOLOGICAL FLUID & ELECTRO RHEOLOGICAL FLUID (6L+6R
Introduction to Magneto Rheological Fluid(MRF) & Electro Rheological FluieERa} fluid
MR materialworking of MRFMaterial composition of MRMPreparation of MRF FluicMode Co4
of MRFadvantage and disadvantage of MRferking of ERMaterial compositon of ERF BTL3
Mode of ERfadvantage and disadvantage of EAplication of both MRF&ERF
MODULE § CASE STUDY ON SMART MATERIAL (6L+6R
Case studpf smart material in various field like Automotive , Aeronautical , Aerospace and| CQOb5
medical field. BTL3
TEXT BOOKS
1. Brain Culshaw Smart Structure and Materials Artech HousBorton. Londor1996.
2. Engineering Analysis of Smart Matefay st e ms ” , Donald J. Leo,
REFERENCE BOOKS
1 Brian Culshaw, Smart Structures and Materials, Artech House, 2000
2 Gauenzi, P., Smart Structures, Wiley, 2009
E Resources for Reference
1. https://books.google.co.in/books?id=5NyHOh10gisC&printsec=frontcover&source=gbs |
ummary_r&cad=0#v=onepage&g&f=false
2. https://books.google.co.in/books?id=y4ntDwWEpJ4Y C&printsec=frontcover&source=gbs |
ummary_r&cad=0#v=onepage&g&f=false
MOOC
1. https://nptel.ac.in/courses/112/104/112104251/
2. https://nptel.ac.in/courses/112/104/112104173/
C_I(_)#LRESE INDUSTRIAL SAFETY AND HAZARD MANAGEM| CREDITS 3
COURSE COURSE
CODE EAT51705 CATEGORY NE L-T-P-S 2-0-2-2
APPROVAL TH LEARNING
VERSION 1.0 DETAILS 36'""ACM LEVEL BTL-3

ASSESSMENT SCHEME
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Observation / lab
First Second records as
L Periodical Practical approved by the End Semester
Periodical Attendance S
Assessment | Assessments Department Examination
Assessment L
Examination
/I 2YYAGGS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%
Course . . . . .
e These subjects deal with various industrial safety measures and hazard management
Description
1. To identifydesign process, design of simple equipment
2. To discuss omafety in producing engineering industry
Course . ; . .
o 3. To developenvironments of occupational hazard, fsafety,dust,environmentalsafety
Objectives . X
4. To desigrsafety in thermal systems
5. To cevelop safety in transportation
The student will be confident about the safety aspects.
1. Identify design process, design of simple equipment
Course 2. Discuss orsafety in producing engineering industry
Outcomes 3. Developenvironments of occupational hazard, feafety,dust, environmentalsafety
4. Designsafety in thermal systems
5. Developsafety in transportation

Prerequisites: Physics, Chemistry

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS
COs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 02
Co1 2 - 2 - - 2 3 - - - - 3 1 2
CG2 2 - 2 - - 2 3 - - - - 3 1 2
1CG3 2 - 2 - - 2 3 - - - - 3 1 2
CG4 2 - 2 - - 2 3 - - - - 3 2 1
CG5 2 - 2 - - 2 3 - - - - 3 2 1

1-Weakly Correlated, 2 Moderately Correlated and 3 Strongly Correlated

MODULE 21INTRODUCTION TO THE DESIGN PROCESS, DESIGN OF SIMPLE EQU (6L+6F

Concepts of mechanical failuresStress strain diagram (ductile & brittle materials),
stress concentration, fatigue failure, Factor of safety, Impact stmock loading, effect of
high and low temperatures on strength of materigtlazard Managementdifference

between Hazard Disaster CatastropManmade (fire, release of toxic gases) and Natu g_ﬁé

Hazards (earthquake, Ts umbHaiadoccudrentes ar -
Suggested Readin@pesign of Simple EquipmenExplosivesttemical mixing & cutting knife.
MODULE 2 SAFETY IN PRODUCING ENGINEERING INDUSTRY (6L+6P

Safety in use of machinerytntroduction to turning, boring, milling, planning, shapir
grinding, CNC, wood working, arc & gas welding, forging, hot & cold rolling, punching, p
press,

Personal safety & material handling deviseddelmets, diffeent hand gloves, aprons, ey
protection, pushing and pulling. cranes, forklifts trolleys

Safety RegulationsOperating and Support Hazard Analysis (OSHA), Hazard and Ope Co2
(HAZOP), safety survey, safety inspection, safety sampling, fault tree ianaysent tree BTL3
analysis, failure modes and effect analysis. Guarding: Principles of m/c guarding
mechanical state (ZMS), definition, policy for ZMS.

Suggested Readingise of personal safety gadgets (different gloves, goggles, ear plugs
washstation, static charge devises), instruments.
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MODULE 3ENVIRONMENTS OF OCCUPATIONAL HAZARBAFEREDUST,

ENVIRONMENTAAFETY (6L+6%

Environments of Occupational Hazarddust—wood working, Glass grinding, powder handlii
industry, stone crushers, fireworks room layoutse Safety Fire triangle, fuel classification,
difference between combustion & explosion, fire detectors with fire alarm, types of fire
extinguishers and their firdighting applications, Automatic fire extinguishing systems, stati
charge prevention, lightening @asters, Cco3

Environmental safety:Cement dust, toxic gas, explosives, acid manufacture and handling BTL3

fumes from electro plating, spray paints, Material Safety Data Sheet.

Suggested ReadindCentrifugal separator in carpentry section, fireworksnixing & filling
chamber, water spray in stone crusher

MODULE 4 SAFETY IN THERMAL SYSTEMS (6L+6P

Steam Power Plantconstructional safety, fuel storage and handling safety sygteumel-
oil, coal, ash, dust}D&M safety, corrosion of tubes, scale formation on tubes, fly ash
electric precipitator,

Nuclear: LOCA, Sodium and air reaction, failure of control rods,idetmilection in flow
passage, changing of fuel rods, safe recycle of fuel, safe disposal of used fuel and wa
from plant, CO4
Refrigeration, Air Conditioning & Cryogenicsever current protection, low & high pressur BTL3
cut outs, use of gases like Ammontaye &-ve air pressures in rooms, cold burn, safety il
cold storages, low temperature properties of metals, handling high pressures.
Instruments: safety instruments like different safety valves, liquid level indicator, fusibl
plug, pressure gaugdce, importance of instrument calibrations.

Suggested Readin@oiler blasts, threamile island and Chernobyl accidents

Module 5¢ SAFETY IN TRANSPORTATION (6L+6F

Road Safety: Loss prevention Association death rate €d&aat belt, regulations, automati
seat belt lightener system, collapsible state electronic system for activation air bags, B
design for safety, Central locking system.

Marine safety: Internabnal Marine Organization (IMO), safety of life at Sea (SOLAS)

IMO Marine safety committee (MSC) and the IMO marine Environment protection Comnq  CO5
(MEPC) BTL4

Railway: Fatigue load, NDT of components (Mumbai accident), unmanned rail crossing
connection, reasons for derailing accident.

Air safety: Fuel tank design (lightening), Concord failure, failure of Apollo13 (O ring), birg
Suggested Readingutmmotive safety device, railway signals.

TEXT BOOKS
1 Industrial Safety, Health and Environment Management Systems by Sunil S. Rao & Er. R
' 2000
5 Industrial Safety Management: Hazard Identification and Risk ConitrolM. Deshmukh
' TMH, 2008
REFERENCE BOOKS
1. Industrial Hazard and Safety Handbook, Ralph W King John Magid, Published by Elsevier
2. Handbook of Industrial Hazards and Safety, Paris James (Editor), Clanrye International, 20
E BOOKS
1. | https://link.springer.com/book/10.1007/97881-10-6328-2
MOOC
1. https://archive.nptel.ac.in/courses/110/105/110105094/
2. https://archive.nptel.ac.in/courses/110/105/110105160/
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C_(r)I_LI_JFESE HYDROGEN ENGINE TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51706 CATEGORY NE L-T-P-S 2-0-2-2
APPROVAL LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL4
ASSESSMENT SCHEME
Observation /
lab records as
First Second Periodical | Practical approved by
Periodical the
Assessment Assessments Attendance ESE
Assessment (Theory) Departmgnt
(Theory) Examination
Committee
a59/ ¢
Theory 25%
15% 15% 10% 5% 5% Practical 25%
The course provides an overall insight about utilization of hydrogen for power produg
Course AIso_ provide irdepth analyses_ abou_t properties _anq pr_odl_J_ction methods of hydrog
. Testing Methods of Hydrogen in Engines along with its significances will betediioahe
Description . . . — .
learners. Finally, course also provide detailed insights about advance technologies
domain of Hydrogen Energy Technology
1. To amine the need of alternate energy resources and explain the basi
combustion ancemission norms.
2. To &plain the production methodologies of hydrogen and Compare the prope
gg.urst.e of hydrogen.
Jectives 3. To aalyze the performance of hydrogen as fuel in IC Engines.
4. To analyze the performance of hydrogen as fuel in Fuel Cell
5. To nvestigate the ch#&nges and opportunities in hydrogen energy technology.
Upon completion of this course, the students will be able to
1. Explain the need of alternate energy resources and explaibases of combustior
and emission norms.
Course 2. Explain the production methodologies of hydrogen and Compare the propertig
Outcomes hydrogen.
3. Analyze the performance of hydrogen as fuel in IC Engines.
4. Evaluate the performance of hydrogen as fuel in Fuel Cell.
5. Elucidhte the challenges and opportunities in hydrogen energy technology.
Prerequisites: Nil
CO, PO AND PSO MAPPING
COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10 Ii(l) 2(2) PSO1| PSO2
Co1 3 2 2 2 2 3 3 1 2 1 1 3 3 3
COo2 3 2 2 2 2 3 3 1 2 1 1 3 3 3
CQO3 3 2 2 3 3 3 3 1 2 1 2 3 3 3
CO4 3 2 2 3 3 3 3 1 2 1 2 3 3 3
CGO5 3 2 2 3 3 3 3 1 2 1 1 3 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Introduction (6L+6R
Engines Combustion- Emission Formatior Impact- Need of Alternate Energy Sources Co1
Types- Availability- Propertiess Government Norms and Subsidiary. BTL3
Module 2¢ Hydrogen as Fuel (6L+6F
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Hydrogen pathways World Scenarie- Indian Scenarie Properties of Hydrogen as Fue COo2
Hydrogen Production Technologies. BTL3
Module 3¢ Engine Technologies (6L+6FR
Engine Testing Dual Fuel Engines Hydrogen Injection— Performance— Emission- Co3
Combustion Characteristics. BTL4
Module 4¢ Fuel Cell Technologies (6L+6P
Fuel Celt Thermodynamics Performance EvaluationTypes Characterization System CG4
Integration Application BTL4
Module 5¢ Challenges ad Opportunities (6L+6F
Properties— Storage— Handling— Emissions. Metal Hydride StorageCarbon Base CcOo5
Materials for Hydrogen StorageHydrogen Powered VehicleBlOx Control Techniques ar| BTl-4
Strategies.
TEXT BOOKS
1. |Ganesan V, “I'nternal Co nHiillu29§a3i on Engi nes” ,
2. |Heywood J. B, “Internal Combustion Engine
3 Mat hur M. L and Shar m&€ombd.usR,i 0'nA EQq@u mse "i, n
4 Pundir B. P., “1C Engines Combustion and H
5 Electrochemical Methods by A.J. Bard and L.R.Faulkner, John Wiley & Sons, Inc.
REFERENCE BOOKS
1 Internal CombustiofEngine Handbook "2English Edition, Richard Van Basshuysen, Fred Schaef{
" | International ISBN of 978-76808024-7
2. Bosch Automotive Handbook, #&dition Robert Bosch ISBN of 9%#38680-9567-8
3 | Heldt.P.M. High Speed Combustion Engines, OxRifdPublishing Co., Calcutta, 2011.Knothe,.
4 | Maleev, V.M., Diesel Engine Operation and Maintenance, McGraw Hill, 2010.
5 Hydrogen- A fuel for Automatic Engines, Prashukumar G P, ISTE
6 Fuel Cells: Theory and Applications, Hart A B and WomadkRHaginan and Hall
7 Tomor r ow-KydrBgereFual @ells and the Prospects for Cleaner Planet, Peter
Hoffman, MIT
E BOOKS
1 https://myxfpzg.files.wordpress.com/2015/08/robetioschautomotive-electronicshandbook
" | pdf.pdf
2. | http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014 2/HHOO74.pd
Karthic, S. V., M. Senthil Kumar, G. Nataraj, and P. Pradeep. "Experimental investigations
3 | influence of hydrogen and LPG mixtures on performance behavior of a mahua-pmmeited dual
fuel engine." International Journal of Green Energyrt$,12 (2019): 87-889.
4 Vinoth Kanna, |., and Pallavi Paturu. "A study of hydrogen as an alternative fuel." International |
of Ambient Energy 41, no. 12 (2020): 143836.
5 Ramesohl, Stephan, and Frank Merten. "Energy system aspects of hyd®aenalternative fuel ir
transport." Energy policy 34, no. 11 (2006): 12%59.
Koroneos, C., Aris Dompros, George Roumbas, and Nicolas Moussiopoulos. "Life cycle assej
6 | hydrogen fuel production processes." International journal of hydrogemgn29, no. 14 (2004): 1441
1450.
Cheng, Xuan, Zheng Shi, Nancy Glass, Lu Zhang, Jiujun Zhang, Datong SeB88eAbdrig, Haijian
7 | Wang, and Jun Shen. "A review of PEM hydrogen fuel cell contamination: Impacts, mechanis
mitigation." Journal oPower Sources 165, no. 2 (2007): 73%.
8 Trimm, David L., and Z. llsen Onsan. "Onboard fuel conversion for hydrsgeeIkdriven vehicles."
Catalysis Reviews 43, n6212001): 3184.
MOOC
1. | https://nptel.ac.in/courses/112104033
2. | https://nptel.ac.in/courses/112103262
3 | https://onlinecourses.nptel.ac.in/noc22 ch66/preview
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https://myxfpzg.files.wordpress.com/2015/08/robert-bosch-automotive-electronics-handbook-pdf.pdf
https://myxfpzg.files.wordpress.com/2015/08/robert-bosch-automotive-electronics-handbook-pdf.pdf
http://opac.vimaru.edu.vn/edata/EBook/NH2014/CSDL_CS2014_2/HH0074.pdf
https://nptel.ac.in/courses/112104033
https://nptel.ac.in/courses/112103262
https://onlinecourses.nptel.ac.in/noc22_ch66/preview

CngJFESE EMobility: Policy and Business CREDITS 3
COURS
COURSE E
CODE EAT51707 CATEGC NE L-T-P-S 2-0-2-2
RY
APPRO
VERSION 1.0 VAL 36" ACM LEI:A\EFill\IgE]G BTL3
DETAILS
ASSESSMENT SCHEME
: Observation / lab
S SSETE Practical records as approved
Periodical Periodical
Assessmen|  Assessment Assessment| by the Dgpartment Attendance ESE
t (Theory) (Theory) Exammat{!og A A
/| 2YYAUUSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
The course provides an overall insight about policies of implementikigltility across the
Course | globe. Feedback collection and stakeholder involvement with its significances will be ed
Description | to the learners. Finally, course also provide detailesights about supply and demand si
policies as well as sustainable ecosystem development -fdolklity
1. ToExamine the need ofmobility and explain the process of feedback collection ¢
stakeholder’s involvement.
2. ToExplain the Supply Side Policy Measures and typBsilodides
g&:r:ti/es 3. ToExplain Demand side policy measures and regulatory bodies
4. ToAnalyze the importance in building sustainable charging infrastructure.
5. Tolnvestigate the challenges and opportunities ievdloping an ecosystem for {
Mobility
Upon completion of this course, the students will be able to
1. Discuss otthe need of emobility and explain the process of feedback collection ¢
stakeholder’s involvement.
Course Demonstratethe Supply Side Policy Measures and typeSudisides
Outcomes Interpret the Demand side policy measures and regulatory bodies

Analyze the importance in building sustainable charging infrastructure.
Investigate the challenges and opportunities in developingeansystem for E
Mobility

akrwbn

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4 | PO5| PO6| PO7 | PO8| PO9 PO1} PO | PO | PSOJ PSO
0 11 12 1 2
Co1 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CQo2 3 1 2 1 1 2 3 2 1 1 1 3 3 3
C03 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CO4 3 1 2 1 1 2 3 2 1 1 1 3 3 3
CG5 3 1 2 1 1 2 3 2 1 1 1 3 3 3
1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module 1¢ Introduction (6L+6R
E\~ Layout— Policy— National— International — Objectives- Stakeholders- DataCollection col
-Electric Motor Vs Combustion Engi@®mparing drivetrainsizing of the EV powertrain BTL3
Types of electric motors.
Module 2¢ Supply Side Policy Measures (6L+6R
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Eligibility— Research & Development Investment Promotion Subsidy Turnoverbased

Co2
Subsidy- Taxes- Capital Subsidy Electricity Tax ExemptionStamp Duty- Subsidy on Cog BTL3
of Land—Employment & Intellectual Property Creation Incentive
Module 3¢ Demand Side Measures (6L+6R
Support Measures- Electrification of Vehicular Fleets in the StatePromoting EVs if
Manufacturing Facilities Demand Aggregatior Regulatory Measures & Concessich CG3
Revised Transport Regulation of Electric Vehieldrivate Vehicles, Shared Mobility BTL3
Commercial VehielSegments- Road Tax/Registration Charges
Module 4¢ Charging Infrastructure (6L+6R
Government Interventions— Tariff for EV Charging Incentives for Charging Statiors co4
Public Charging Stations Private eAggregator Charging Stations Incentives for Publi BTL3
Battery Swapping Stationwireless charging of caB3attery swap
Module 5¢ Ecosystem Development (6L+6R
Capacity Building & Skilling R&D and Business Incubation Creati@irofiar Sustainabl
Economy Creation of EV Parks & Vendor Ecosystem Promoting Startups in the E\ CG5
BTL3

Investment Facilitation Safety & Awareness Sanctioning & Implementing Agetase
trends in electric car€harging EV from renewables.

TEXT BOOKS

1 Press; 1st edition , ISBN) : 1685545610

Electrical Vehicle Technology. : The Future Toward$-Eendly Technology. Prof. Sunil R. Pawar, Ng

2 | edition (12 July 2022), ISEIS : 9798887496443

EV Engineering Funda me anokilitysAshhar Ahmédehaikin titoe Rrésss 1sf

REFERENCE BOOKS

1 | Electric Cars: The Ultimate Guidegith Chamberlain,2019reentech PublishingSBN13 : 978

1916141407
2 Bosch Automotive Handbook, tE&dition Robert Bosch ISBN of a¥3680-9567-8
3 | The Future of Electric Vehicles: A Sustainable Soluf@mimo Ayodele, ISBN3 : 9781690837107,2019
4| Peter Gray, “The Beginners' Guide to RC EI e
5 Davi d Beeton and Gereon Meyer, “El ectri

2015.Springer.

6 Hoffman, MIT

Tomor r ow-KydregereRuel @ells and the Prospects for Cleaner Planet, Peter

E BOOKS

https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_noti

Electric_Vehicle$olicy 2023.pdf

https://powermin.gov.in/sites/default/files/uploads/EV/Tamilnadu.pdf

https://www.iea.org/reports/ev-city-casebookand-policy-guide2021-edition

https://www.niti.gov.in/sites/default/files/2021
08/HandbookforEVCharginglnfrastructurelmplementation081221 . pdf

00C

1
2
3
4
M
1

https://onlinecourses.nptel.ac.in/noc21 eell2/preview

2| https://archive.nptel.ac.in/courses/108/103/108103009/

3| https://onlinecourses.nptel.ac.in/noc22 ee53/preview
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https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_noti/TN_Electric_Vehicles_Policy_2023.pdf
https://investingintamilnadu.com/DIGIGOV/StaticAttachment?AttachmentFileName=/pdf/poli_noti/TN_Electric_Vehicles_Policy_2023.pdf
https://powermin.gov.in/sites/default/files/uploads/EV/Tamilnadu.pdf
https://www.iea.org/reports/ev-city-casebook-and-policy-guide-2021-edition
https://www.niti.gov.in/sites/default/files/2021-08/HandbookforEVChargingInfrastructureImplementation081221.pdf
https://www.niti.gov.in/sites/default/files/2021-08/HandbookforEVChargingInfrastructureImplementation081221.pdf
https://onlinecourses.nptel.ac.in/noc21_ee112/preview
https://archive.nptel.ac.in/courses/108/103/108103009/
https://onlinecourses.nptel.ac.in/noc22_ee53/preview

Semester VI

Non Department Elective3

COURSE TITL AUTOMOTIVE SAFETY SYSTEMS CREDITS 3
COURSE COURSE
CODE EAT51708 CATEGORM NE L-T-P-S 2-0-2-2
APPROVAL e LEARNING
VERSION 1.0 DETAILS 36'MACM LEVEL BTL4
ASSESSMENT SCHEME
Observation / lab
First Seconl Practical a r?g\c/)égsbaihe
Periodical Periodical | Assessments PP y Attendance ESE
Department
Assessment | Assessment L
Examination
/| 2YYAGGSS
Theory 25%
0, 0 0 0, 0,
15% 15% 10% 5% 5% Practical 25%
Course This course imparts understandir@f role of safety systems in automobiles throu
Description | technology.
1 To wnderstand the safety aspects in the vehicle
Course . . . .
L 1 To quin knowledge about the vehicles structural crashworthiness and crash testin
Objectives . . -
about the working of vehicle vision safetystems
1. To Design and validate the vehicle structure with respect to crash worthiness
2. To know the various types of safety aspects such as active and passive safe
active safety components and the working passive safety components such as ai
Course seatbelts
Outcomes | 3. To know about various object detection system and working of various con
convenience system and environment information system.
4. Toanalyze and simulate vehicle in barrier impacts.
5. To analyze pedestrian safety by use of light measurement and testing

Prerequisites: Nil

CO, PO AND PSO MAPPING

POl1| PO | PO | PSO| PS
COs | POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 0 11 12 1 02
COo1 3 3 2 3 2 1 1 1 1 3 3 3 3 3
CQO2 3 3 1 2 1 2 2 1 2 2 2 2 3 3
CQO3 2 2 3 3 3 1 3 2 1 1 1 2 3 3
CG4 1 2 1 3 2 3 1 2 2 2 1 1 3 3
CG5 2 1 2 3 3 3 2 2 2 2 2 1 3 3
1 - Weakly Correlated, 2Moderately Correlatednd 3- Strongly Correlated
Module 1- INTRODUCTION TO VEHICLE SAFETY, STRUCTURAL CRASHWORTHINES

(6L+6°)

TESTING
Automotive SafetyActive and Passive Safety, Driver Assistance Systems in Autom
Definitions and TerminologyDesign of the body for safety, energy equation, engine locat
deceleration of vehicle inside passenger compartment, deceleration on impact with stati
and movable obstacle, concept of crumble zone, safety sandwich constru®gatimization of| CQ1
Vehcle Structures for Crash Worthiness, Types of Impacts, and Impact With Rebound, M| BTL-3
Barrier Tests, Roll Over Crash Tests, Behavior of Specific Body Structures in Crash
Photographic Analysis of Impact Tests.
LAB Modeling and Simulation Stuéis
Module 2¢ VEHICLE SAFETY SYSTEMS (6L+6P)
The concept of vehicle safety; Need of safétgtive safety: driving safety, conditional safe COo2
perceptibility safety, operating safetsrash safety passive safety: exterior safety, inter] BTLE3
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safety, deformation behaviour of vehicle body, speed and acceleration characteristi
passenger compartment on impact. Safety equipment: Seat belt, regulations, automati
belt tightened system, Ambcking braking system (ABS), Speed limitingagefBLD), automati
vehicle stability control, Collapsible steering system, tilt able steering system, air bags, ele
system for activating air bags, bumpers design for safétsrning devices, indicators, hinge
latches, wipers, horns, etc.

LAB Hre detection and suppression system (FDSS), automatic traction control

Module 3¢ VEHICLE INTEGRATION AND NAVIGATION SYSTEM (6L+6°)
Looking out sensors and Looking in sensors, Intelligent vision system, Vehicle Integration
Global Positioning System. Vehicle Navigation System. Road Network.V2V, SAE | CcOo3
automation BTL3
LAB Sensors
Module 4¢ ERGONOMICS AND HUMANSRENSE TO IMPACT (6L+6°)
Importance of Ergonomics in Automotive Safety, Locations of Controls, Anthropometry, H
Impact Tolerance Determination of Injury Thresholds, Severity Index, Study of Compgq

- . . ) - Co4
Tolerance, Application of Trauma for Analysi€afa s h | nj ur i es. Il nju
Crash and Modeling and Simulation Studies in Dummy BTL3
LAB Analysis and Simulation of Vehicle in Barrier Impacts
Module 5 ¢ LIGHT MEASUREMENTS, TESTING EQUIPMENT, CALIBRATIQO (6L+6°)
PHOTOMETRFRACTICE
Basics of Standards and Detectors, Spectral Measurements and Colorimetry, llluminant
and Luminance Meters, Colorimeters. Fundamentals of Equipment Used for Light Measur
in Automotive Field- Gonio Photometer, ReflectdMeter, Colorimeter, Integrating Spherg co5
Types, Application, Coordinates System, Types of Sensors and Working Principle, Cons BTL4

Characteristics Etc. Used in Different Equipment. National and International Regulation
Requirements and Testing Procedure

LABCase Studies

TEXT BOOKS
1 Johnson W and Mamalis A.G., "Crashworthin
" | 2002.
5 Ljubo Vlacic, Michel Parent, Fumio Harashimd | nt el | i gent Vehicl e

Ap p | i c-ButterveortheHeinemann, 2001

REFERENCE BOOKS

1 J. Marek, HP. Trah, Y. Suzuki, I. Yokom6riSensor s f
" | GmbH & Co. 2003

or

Aut eNL&EYMVCM ¥erlg

2. | ARAI Safety standards

E BOOKS

1. | Matthew Huang, “Vehi cPless,202 ash Mechani

CcsS )

J. Marek, HP. Trah, Y. Suzuki, |I. Yokom6riSensor s f or
GmbH & Co. 2003

Aut eMLEYVICH Verld

3. | Ronald.K.Jurgert Aut omot i ve

E | e eSecomd editiondcQribavidiltidc ¢ DRI’

MOOC

1. | https://onlinecourses.nptel.ac.in/noc20_de06/preview

2. | https://www.edx.org/course/roadtraffic-safetyin-automotive-engineering

COURSE INTRODUCTION TO INTELLIGENT TRANSPORTSSYY CREDITS 3
TITLE
COURSE COURSE
CODE EAT51709 CATEGOR NE L-T-P-S 2-0-2-2
. Approval & LEARNING i
Version 1.0 Details 36" ACM LEVEL BTIL-3
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ASSESSMENT SCHEME

. Observation / lab
: Practical
First Secornl Assessment records as approved by Attendanc
Periodical Periodical s the Department e ESE
Assessment Assessment Examination Committee
a59/ ¢
Theory 25%
15% 15% 10% 5% 5% Practical
25%
Course This course provides knowledge on intelligent transport system and vehicle to vehicle

Description | technology

1. Todiscuss on Intelligent Transportation Systéins)

2. To demonstrate telecommunications in ITS
Course . -
Objectives 3. To deS|gn ITS functional areas _

4. To describe ITS user needs and services

5. To develop Vehiclo-Vehicle (V2V) Communications

Upon completion of this course, the students will be able to

1. Discuss o Intelligent Transportation Systems (ITS)
Course 2. Demonstrate telecommunications in ITS
Outcomes 3. Design ITS functional areas

4, Describe ITS user needs and services

5. Develop Vehicko-Vehicle (V2V) Communications

Prerequisites: Nil

CO, PO AND PSO MAPPING

P P P
o o BRIV T e | Dl o) T

1 10 12
Co1 2 2 1 3 1 - 1 - 1 1 1 1 2
CO2 2 3 2 2 1 - 1 1 - 2 1 2 2 1
CO3 1 2 1 2 - - - 1 - 1 1 1 1 2
CO4 2 2 1 2 - 2 1 2 2 2 1 2 2 1
CO5 2 1 1 2 1 - - 1 - 1 1 1 1 2

1. Weakly related2: Moderately related and 3: Strongly related

MODULE 1: Introduction to Intelligent Transportation Systems (ITS) (6L+@)
Introduction to Intelligent Transportation Systems (I¥8kfinition of IT&nd Identification
of ITS Objectives, Historical Background, Benefits of IS Data collection techniques Co1
Detectors, Automatic Vehicle Location (AVL), Automatic Vehicle Identification BTL2
Geographic Information Systems (GIS), video data collection
MODULE 2: Telecommunications in ITS (6L+6°)
Telecommunications in ITS Importance of telecommunications in the ITS syste Co2
Information Management, Traffic Management Centers (TMC). VehiclRoad side

o . A BTL2
communication- Vehicle Positioning System.
MODULE 3: ITS functional areas (6L+6°)
ITS functional areas Advanced Traffic Management Systems (ATMS), Advanced Trg
Information Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Cca3
Control Systems (AVCS), Advanced Public Transportation Sy#tBimS), Advanced Ru BTL3
Transportation Systems (ARTS).
MODULE 4: ITS User Needs and Services (6L+6°)
ITS User Needs and Service§ravel andTraffic management, Public Transportati
Management, Electronic Payment, Commercial Vehicle Operations, Emer
Management, Advanced Vehicle safety systems, Information Management. Auton Co4
Highway SystemsVehicles in Platoons Integration of Autom#d Highway Systems. 7 BTL2
Programs in the World- Overview of ITS implementations in developed countries, IT|
developing countries.
MODULE 5: Vehici®-Vehicle (V2V) Communications (6L+6)
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Dedicated short range communications (DSRZ2V vs V2l vs V2X vs V2N vs VJ
Importance of ongoing 5G developmertGPS receivers and V2\Y.aser llluminated
Detection and Ranging (LiDARjertial navigation systemsCharacteristics of a wireles

mesh network-V2V and Cybersecurity.

CG5
BTL2

TEXT BOOKS

1. Kan Paul Chen, John Miles, ITS Handbook: Recommendations for World Road Association (§

2. Sussman, J. M., Perspective on ITS, Artech House PubldiEss,
3. DimitrakopoulosGeorge Current Technologies in Vehicular Communication, Springer, 201
REFERENCE

1. | National ITS Architecture Documentation, US Department of Transportation, 2017.

.CI_:IC.)I_EERSE FUEL CELL TECHNOLOGY CREDITS 3
COURSE COURSE
CODE EAT51710 CATEGORY NE L-T-P-S 2-0-2-2
. Approval o LEARNING
Version 1.0 Details 36'"ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
: Practical Observation / lab
First Secor records as approved b
Beitaeical ecor Assessment pp y ESE
Periodical s the Department
Assessmen " : Attendance
¢ Assessment Examination Committee
a59/ ¢
Theory 25%
0, 0, 0 0, 0
15% 15% 10% 5% 5% Praciical 25%
Course . . . . .
- The students shall develop a basic understanding on working of fuel cell and its applica
Description
Course 1. To presenin-depth knowledge of fuel cell technology
Objective 2. To address the underlying concepts, methods and application of fuel cell technolog
Upon completion of this course, the students will be able to
Discuss owarious types of Fuel Cells, its construction & working principles.
Course Identify the Fuel Cells for automotive applications.
Outcome Interpret about the various fuel cell components & its performance characteristics.

arODE

Gain knowledge about the different types of fuelksed in Fuel Cells.
Analyze andomparative study of fuel cells with other types of alternate fuels

Prerequisite :Nil

CO, PO AND PSO MAPPING

co PG | PG | PO | PG | PO | PG| PG| PG| PG| PO | PO | PO |PSO|lPSO
1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 3 1 2 3 - 3 3 - - - 2 3 3 1
CQo2 2 2 2 3 - 2 3 - - - 1 2 2 2
CO3 3 2 1 3 1 - - - - - 2 3 3 1
CO4 2 1 2 3 2 2 3 - - - 1 2 2 3
CO5 3 1 3 3 2 3 3 - - - 1 3 2 3
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: FUEL CELL TYPES (6L+6R
Introduction- working and types of fuel celPolymer Electrolyte Membrane (PEM) F Cco1
CellsDirect Methanol Fuel Cells, Phosphoric Acid Fuel Cells, Molten Carbonat BTL3

Cells, Solid Oxideuel Cells, Regenerative Fuel Cells Alkaline Fuel-@eils medium
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and high temperature fuel cell, Liquid and methanol types, Proton exchange mem
fuel cell solid oxide, Hydrogen fuel cellfhermodynamics and electrochemical kinet
of fuel cells.

MODULE 2: FUEL CELLS FOR AUTOMOTIVE APPLICATIONS (6L+6R

Fuel cells foautomotive applications Technology advances in fuel cell vehicle syst¢

- COo2
— Onboard hydrogen storage Liquid hydrogen and compressed hydrogeMetal BTL3
hydrides, Fuel cell control systemlkaline fuel cel Road map to market.

MODULE 3: FUEL CELL COMPONENTS AND THEIR IMPACT ON PERFORMANCE (6L+6R

Fuel cell performance characteristie€urrent/voltage, Voltage efficiency and pow|

density, ohmic resistance, Kitie performance, Mass transfer effectsMembrane CG3
electrode assemblgomponents, Fuel cell stacky@lar plate, Humidifiers and coolin BTL3
plates.
MODULE 4: FUELLING (6L+6R
Hydrogen storage technologyPressure cylinders, Liquid hydrogevietal hydrides,

. . . SO CO4
Carbon fibersReformer technology Steam reforming, Partial oxidation, Auto therm BTL3

reforming- CO removalk-uel cell technology based on removal like-friass.

MODULE 5: FUEL CYCLE ANALYSIS (6L+6R

Introduction to fuel cycle analysis Application to fuel cell and othecompeting

technologies likebattery powered vehicles, Sl engine fueled by natural gas €o5
. . . BTL3
hydrogen and hybrid electric vehicle.
I BOOKS
1. Fuel Cells for automotive applicatiorsprofessional engineering publishing UK. ISBIS6D58
4233,2004.

2 Fuel Cell Technology Handbook SAE International Gregor Hoogers CRC Press ISBN, 200

£ REFERENCE BOOKS

1 O'Hayre, R.P.,S. Cha, W. Colella, F.B.Prinz, Fuel Cell Fundamentals, Wiley, NY (2006).

2 Basu,S.(Ed) Fuel Cell Science®athnology,Springer, N.Y.(2007).

3 Liu, H.,Principles of fuel cells, Taylor & Francis, N.Y. (2006).

MOOC

1. https://archive.nptel.ac.in/courses/103/102/103102015/
2. https://www.udemy.com/course/hydrogefpoweredfuel-cell-electricvehicle/

COURSE SENSOR TECHNOLOGY & SENSOR FUSION R CREDITS 3
TITLE AUTONOMOUS CAR

COURSE EAT51711 COURSE NE L-T-P-S 9.0.2.2
CODE CATEGOR

VERSION 1.0 APPROVAI 36" ACM LEARNING BTL3

DETAILS LEVEL

ASSESSMENT SCHEME

Observation / lab
First Secor Practical records as approved End Semester
Periodical Periodical Assessments| by the Department | Attendance s
S Examination
Assessment] Assessment Examination
/| 2YYAGGSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%

Course | The goal of the course is tmtroduce students to the various Sensor technologies
Description | techniques used in autonomous car.

The course should enable the student to:
1. To learn the concept of autonomous car and its architecture

To learn the concept of an environment perception system

To learn the concept of the positioning system

To learn the concept of the state estimation and localization

To learn the concept of Sensor Fusion and system integration techniques

Course
Objectives

o~ wnN
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Upon completion of this course, the students will be able to

Identify the concept of autonomous car and its architecture
Interpret the concept of an environment perception system
Discusshe concept of the positioning system

Developthe concept of the state estimation and localization

Course
Outcomes

AowbdpR

5. Designthe concept of Sensor Fusion and system integration techniques

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4| PO5 | PO6 | PO7| PO8| PO9| PO10 Tl) Tz) PSO1| PSO2
cor | - | 2| - | - 1 - 1| - | - - - -] 2 -
ce2 | 2 | - | - |3 - - - -] - - - -] - 2
cos | - | - | 2 | - - 2 -1 |- - - -] - 1
coa | - | 2 | - | - - - - -] - 1 - -] 2 -
cos | 2 | - | - | - 1 - - -] - - - -] - 2

1-Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ Introduction to Autonomous Cars and its Architecture (6L+6PR

Taxonomy of DrivingRequirements for PerceptioiDriving Decisions and ActiorSensors

and Computing HardwareHardware Configuration DesigrSoftware Architecture-

Environment Representatioibafety Framewarks for SeHDriving. CO1

Case Studies on Google eddber car BTL3

Practice on MATLAB Automated Driving Tool-Blotroduction

Module 2¢ Environment Perception System (6L+6H

Position andrientation Estimation LIDAR SenselIDAR Sensor Models and Point Clo

- Pose Estimation from LIDAR DaRADAR SenseSensor Models Pose Estimation fron co2

RADAR Dat&Camera and computer visieriPose Estimation methods. BTL-3

Practice on MATLAB Automat®riving Tool Box using LIDAR/ RADAR/ Camera Sens

Module 3¢ Position Estimation Systems and advanced mechatronics systems (6L+6PR

GNSS/INS Sensing for Pose (position and orientation) Estimatittasonic SensoflR

Sensor- IMUs -Night Vision Technology- advanced mechatronics systermntelligent CcOo3

mechatronics intelligent computationECU ArchitectureSensor hardware architecture. BTL-3

Practice on MATLAB Automated Driving Tool-BDrsign techniques

Module 4¢ State Estimation, Localization and Vehicle control (6L+6PR

State Estimation and OptimizingThe Challenges of State EstimatidPath Planning

Autonomy and Decision MakingVehicle control and Actuation Longitudinal & Latera COo4

Vehicle Modeling and control BTL3

Practice on MATLAB Automated Driving Tool-Bgrhiclecontrol logic

Module 5¢ Sensors Fusion and Integration of Sensor Data (6L+6PR

Fusion Methods in Perception Systentaision Methods in Positioning Systenhulti

sensor Fusion for State Estimati@ensor Calibraticruse of sensor fusion datantegration CO5
BTL4

of Sensor Data to GBoard Control Systemdntegration Techniques.
Practi@ on MATLAB Automated Driving Tool Bdesting techniques

TEXT BOOKS

1. | Jacob Fraden, Handbook of Modern Sens8gsinger, 2nd Edition, 2010.

2. | Simon M. Szé&Viley, Semiconductor Sensonsiterscience, 3 edition, 2012.

REFERENCE BOOKS

1. | Google carwaymo- Uber carToyota cars-Volvo cars

E BOOKS
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https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Simon+M.+Sze&text=Simon+M.+Sze&sort=relevancerank&search-alias=digital-text

1. | https://lwww.amazon.in/IntroductionrSelfDriving TechnologyArtificiakIntelligence

MOOC

1. | https://lwww.coursera.org/specializations/setfriving-cars

SemesterVII

Non DepartmentElective4

C_I(_Jl_l#LRESE PLANT LAYOUT AND MATERIAL HANDLING CREDITS 3
COURSE COURSE
CODE EAT51712 CATEGORY NE L-T-P-S 2-0-2-2
APPROVAL - LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL-3
ASSESSMENT SCHEME
. Observation / lab
First Second Practical
- e ractica records as approved
Periodical Periodical
Assessment| by the Department | Attendance ESE
Assessment Assessment S
(Theory) (Theory) Examlnat!orJ A a
[ 2YYAUUSS
Theory 25%
15% 15% 10% 5% 5% Practical
25%
The aim of this course is mpower students on selection of plant location, design pl
Course .
L |l ayout and anal yses of suitable mat €
Description .
environment.
1. To familiarize on Selection of plant location
2. To acquire the knowledge aesign the Plant layout.
Course . . . .
Objectives 3. To obtain knowledge on Material handling Equipment.
4. To gain knowledge on Packing of the Products and storage techniques.
5. To expertise in various analysis of Material Handling Equipment.
Upon completion of this coge, the students will be able to
1. Identify the factors on Selection of plant location
Course 2. Acquire the knowledge on design the Plant layout on their own.
Outcomes 3. Obtain knowledge on Material handling Equipment for Their Plant.
4. Gain knowledge on Packingtbke Products and storage techniques.
5. Expertise in various analysis of Material Handling Equipment.

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO1| PO | PO | PSO| PS
COs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8 | PO9 0 11 | 12 1 02
Co1 3 2 - 1 2 - 3 1 - 2 3 - 3 -
CQo2 3 2 - 1 2 - 3 1 - 2 3 - 2 -
CO3 3 2 - 1 2 - 2 1 - 2 3 - 3 -
CO4 3 2 - 1 2 - 2 - - - 2 - 2 -
CQ5 3 2 - 1 2 - 3 - - - 2 - 1 -
1-Weakly Correlated, 2 Moderately Correlated and 3 Strongly Correlated
Module 1¢ PLANT LOCATION AND SERVICES (6L+6PR
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Plant Location: Factors to be considerethfluence of location on plant layout Selection of
plant site— Equipment required for plant operation- Capacity, serviceability and flexibility

Analysis in selection of equipment and space requiremeraildings. Plant Services: Lightir col
heating, ventilation and air conditioninrgUltilities supply BTL3
Practical :Case study on selection of location for an automobile manufacturing plant.
Module 2¢ PLANT LAYOUT (6L+6H
Factorsinfluencing layout— Work center layout- Process and product layout Tools and
techniques for developing a proper layodtProcess chart Flow diagram- Scale model
Machine data— Visualization of layout- Revising and improvising existing plant layeu co2
Balancing of fabrication and assembly lines BTL3
Practical: Layout design softwares
Module 3¢ INTRODUCTION TO MATERIAL HANDLING (6L+6P
Importance and scope ofaterial handling— Principles of material handling Planning,
operating and costing principles Types of material handling systemd~actors influencing CcOo3
choice of material handling systems BTL3
Practical:Field study on material handling devices
Module 4¢ PACKAGING AND STORAGE (6L+6PR
Importance of packaging industryPackaging machineryCushion materials Wrapping and
packaging of materials. Storesplanning and design Storage systems and procedures CcCo4
Different types and arrangement of storage raek&utomated storage and reval systems. BTL3
Practical; Design of simple storage systems
Module 5¢ ANALYSIS OF MATERIAL HANDLING (6L+6PR
Factors in material handling analysisMotion analysis— Flow analysis- Safety analysis- co5
Equipment cost analysisPalletization analysis Analysis of operation BTL3
Practical: Case study on safety measures.
TEXT BOOKS
1. | Plant Layout & Material Handling G K Agarwal, Publisher: Jain Brother,2017
REFERENCE BOOKS

Dougals Considine, Standard Handbook of Industrial Automation, Chapman & Hall, 2012

Immer, Material HandlingMcGraw Hill., 2007

James Apple, Plant Layout and Material Handlihghn wiley, 1991

AN

Rudenkov, Material Handling EquipmePReace Publishers, 1984

E BOOKS

=

https://www.smartzworld.com/notes/planilayoutmateriathandlingnotes-pdf-plmh-notespdf

2. | http://’mww4.ncsu.edu/~kay/Material Handling Equipment.pdf

MOOC

1. | https://www.mooc-list.com/course/materialsand-materialsprocessinesaylororg

2. | https://www.scl.gatech.edu/education/professiongducation/course/mh101

COURSE ELECTRIC VEHICLE TECHNOLWGYAND THREE
TITLE WHEELER CREDITS 8
COURSE COURSE
CODE EAT51713 CATEGOR NE L-T-P-S 2-0-2-2
APPROVAI " LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL3

ASSESSMENT SCHEME



https://www.smartzworld.com/notes/plant-layout-material-handling-notes-pdf-plmh-notes-pdf
http://www4.ncsu.edu/~kay/Material_Handling_Equipment.pdf
https://www.mooc-list.com/course/materials-and-materials-processing-saylororg
https://www.scl.gatech.edu/education/professional-education/course/mh101

Observation / lab
First Second Practical records as
Periodical Periodical | Assessment approved by the EMfea
Assessment| Assessment Department Attendance S e
(Theory) (Theory) Examination
I 2YYAGGSS
Theory 25%
15% 15% 10% 5% 5% Practical 25%
Course This course will enable the students t (
Description aflag ship Engineer in the EV market.
1. To recalconcepts of electric vehicle & performance of electric vehicles
2. To identifyBattery Technologies
C°_‘”S? 3. To recognize omotor and controllers
Objectives ) . .
4. To describe the charging technologies
5. Toevaluate the troubleshooting techniques
Upon completion of this course, the students will be
1. Recalkconcepts of electric vehicle & performance of electric vehicles
Course 2. Identify Battery Technologies
Outcomes 3. Recognize omotor and controllers
4. Describehe charging technologies
5. Evaluate the troubleshooting techniques
Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | POl1| PO2| PO3| PO4| PO5 | PO6 | PO7| PO8| PO9| PO10 2(1) Ii;) PSO1| PSO2
co1l 2 0 0 0 1 0 0 0 0 0 0 0 1 1
Cco2 1 2 0 0 0 0 0 0 0 0 0 0 0 0
Cco3 0 0 0 0 0 1 0 0 0 0 0 0 0 0
co4 0 0 0 0 1 0 0 0 0 0 0 0 1 2
cos5 0 0 3 0 1 0 0 0 0 0 0 0 3 3
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated

Module 1¢ ELECTRIC VEHICLES (6L+6R
ElectricVehicle—History, Impact on EnvironmenrtWell to Wheel concept, Future of EV. Co1
Basic principal and components of an Electric Vehicle, HEV, PHEV BTL3
Module 2¢ BATTERY TECHNOLOGY (6L+6R
Terminology and Description about Integral part of a EE&ltery Technology and Innovatig CQ2
in Automotive Batteries for Dynamic Applications. BTL3
Module 3¢ MOTOR AND CONTROLLERS (6L+6P
Propulsion System- Traction Motor / Hub Motor, Battery Management System g Ca3
Electronics Controller BTL3
Module 4c CHARGING TECHNOLOGY (6L+6h
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EV Charging External and On Board Chargers. Various Methods of Charging. I;:'I(')LAC;
Module 5¢ TROUBLESHOOTING (6L+6P
Basic Troubleshooting, Fault Tree Analysis (FTA) é:'l(')l_i

TEXT BOOKS

Longo,Stefano.et al. Modern Electric, Hybrid Electric, and Fuel Cell Vehitle#ted StatesCRC
1. | Pressp018.

2. | 2013.

James Larminie and John L-Bxplhai h&tectdohbhnyVv

REFERENCE BOOKS

1. Robert Bosciutomotive Handbook, 10th Edition (2018)., BOSCH 10, ISBN-6f 88956 7-8.

> |Tom Denton., “Electric and Hybrid Vehicles

E BOOKS

1. | https://shorturl.at/ahvAJ

2. | https://shorturl.at/arxzH

MOOC

1 https://elearn.nptel.ac.in/shop/iitworkshops/completed/emobility-and-electricvehicle
" | engineering/

2. | https://nptel.ac.in/courses/108106170

COURSE INTRODUCTION TO SBRFVING CAR CREDITS 3
TITLE
COURSE COURSE
CODE EAT51714 CATEGOR) NE L-T-P-S 2-0-2-2
APPROVAI " LEARNING
VERSION 1.0 DETAILS 36" ACM LEVEL BTL5
ASSESSMENT SCHEME
. Observation / lab
First Second p -
o L ractica records as approved
Periodical Periodical End Semester
Assessment| by the Department Attendance o
Assessment| Assessment . Examination
(Theory) (Theory) Exam|nat!or) 2 =
I 2YYAUUSS
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%

This course will provide complete knowledge to the undergraduate students on Under

Course commonly used hardware used for sdliving cars , Identify the main components of t

Description | selfdriving software stack, Program vehicle modelling and control , Analyzesafety

frameworks and current industry practices for vehicle development

To impart the knowledge on Sdlfriving Hardware and Software Architectures
To educate about condition of Object Detection in an Urban Environment
To impart tre knowledge on Sensor Fusion & Perception

To instruct the knowledge on Localization and Planning

To educate about Control & Trajectory Tracking for Autonomous Vehicles

Course
Obijectives

pon completion of this course, the students will be able to
Discuss otselfDriving Hardware and Software Architectures
Identify Object Detection in an Urban Environment
Developthe Sensor Fusion & Perception
Discusshe Localization and Planning
Developthe Control & Trajectory Tracking for Autonomous Vehicles

Course
Outcomes

O WNRPClOMWNE
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Prerequisites: Nil

CO, PO AND PSO MAPPING

COs POs PSOs
1 2 3 4 5 6 |7 8 9 10 11 12 1 2
COo1 3 3 2 2 2 1 |1 - - - 1 - 3 1
CO2 3 2 2 3 2 1 |- - - - - - 3 2
CO3 2 3 3 2 1 1 |1 - - - - - 2 2
CO4 2 2 3 2 1 1 - - - 1 - 3 3
CO5 3 3 3 3 2 1 |- - - - 1 - 2 3
1- Weakly Correlated, 2Moderately Correlated and 3Strongly Correlated
Module I¢ Introduction (6L+6R
The Requirements for AutonomgelfDriving Hardware and Software Architectures COo1
Safety Assurance for Autonomous VehiekshicleLongitudinal ContrelVehicle Lateral Contro| BTL2
Module Il¢ Computer Vision (6L+6P
Object Detection in an Urban Environmerithe Machine Learning Workflonsensor & Camer Cco2
Calibration- From Linear Regression to Feedforward Neural Netwolksge Classification wit BTL2
Convolutional Neural NetworkgObject Detection in Images
Module Ill¢ Sensor Fusion (6L+6R
Introduction to Sensor Fusion & Perceptioithe Lidar SensoBD Object Detection 3D lidar| CO3
point clouds- KalmanFilters- Extended Kalman FilterdVulti-Tracking Tracking BTL3
Module IV¢ Localization andPlanning (6L+6P
Introduction to LocalizationMarkov LocalizationCreating Scan Matching
Algorithms Utilizing Scan Matching in 3[3can Matchind-ocalization- Motion Planning & CO4
Decision Making for Autonomous VehicldBehavior Planning Trajectory Generation Motion BTL2
Planninga deci si on making framework to plan
Module V¢ Control & Trajectory Tracking for Autonomous Vehicles (6L+6P
Control & Trajectory Tracking for Autonomous Vehiel@D Control PID and MPC for trajectq
tracking using the PID controllecontroller with nonlinear dynamics Recognize the observatio CO5
BTL-3

of the date of the vehicle (position, velocity), the
action (steering, accelerator, brake) and the possible perturbations

TEXT BOOKS

1. | Hanky Sjafrie, Introduction to Sddriving Vehicle Technology, 2019, CRC PRESS

2. Expanded Second Edition 2019

Michael E. McGrath , Autonomous Vehicles: Opportunities, Strategies and Disruptions: Updat

REFERENCE BOOKS

Andreas Herrmann and Johann Jungwirth , Inventing Mobility for All: Mastering Mesiliigervice

1| With Seltdriving Vehicles 2022
E BOOKS
Shaoshan Liu , Liyun Li , Jie Tang , Shuang Wu , Creating Autonomous Vehicle Systems ,
1. T
Claypool Publication 2020
Sreevatsan Bhaskaran Kai Zhou Andr ew
2. H ” H
Tutori al Kindl e
MOOC

1. | https://www.coursera.org/learn/introself-driving-cars

2. | https://www.udacity.com/course/seldriving-carengineernanodegree-nd0013
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COURSE | AUTOMOTIVRRIRCONDITIONINGNDCLIMATEEONTROL| CREDITS 3
TITLE
COURSH
COURSE EAT51715 CATEGOH NE L-T-P-S 2-0-2-2
CODE v
APPROV
VERSION 1.0 AL 36" ACM LEI:A‘EF;'\EEG BTL3
DETAILS
ASSESSMENT SCHEME
First Second _ Observation / lab records
o " Practical as approved by the End
Periodical Periodical
Assessment Department Attendance Semester
Assessmen| Assessment o . .
Examination Committee Examination
t (Theory) (Theory) ; "
a59/ ¢
Theory 25%
0, 0, 0, 0, 0,
15% 15% 10% 5% 5% Practical 25%
Course . . . o L
.~ . | To enable thestudents gain knowledge on Automotive air conditioning, Electronic clin
Descriptio ) LS :
n control and Air conditioning service
The course should enable the students to:
1. ToKnow about the automotive air conditioning fundamentals.
Course 2. To wnderstand theconcepts and components of automotive cooling and heating syst
Objectives | 3. To karn about the refrigerants and handling of refrigerants.
4. ToKnow the working of automotive sensors used for climate and temperature contr
5. ToKnow about the servicing of automotivé& @onditioning system.
Upon completion of this courséhe students should be able to:
1. Familiarize on fundamentals of automotive air conditioning systems.
2. Gain knowledge on the concepts and components of automotive cooling and heg
Course systems.
Outcomes | 3- Acquire the knowledge on refrigerants and its handling.
4. Attain the knowledge on working of automotive sensors for climate and temperg
control.
5. Familiarize on g&icing of automotive air conditioning system.

Prerequisites: Nil

CO, PO AND PSO MAPPING

COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 PO1| PO | PO | PSO} PSO
0 11 12 1 2

COo1 3 3 2 3 1 2 - 2 - - 1 1 1 1

CcOo2 3 1 2 1 1 1 - 1 - - 1 1 2 1

CO3 3 1 2 1 1 1 - 2 - - 2 2 1 2

COo4 3 1 2 1 1 1 - 1 - - 1 1 1 1

CO5 3 1 2 1 1 1 - 1 - - 2 1 2 2

1- Weakly Correlated, 2 Moderately Correlated and 3 Strongly Correlated

Module 1¢ AUTOMOTIVE AIRCONDITIONING FUNDAMENTALS (6L+6R

Introduction to Heating, Ventilation and Air Conditionifignvironmental Concera®zone

layer depletion Locaton of air conditioning components in a caiSchematic layout of Cco1

vehicle refrigeration system. Psychrometry Basic terminology and Psychromet BTL3

mixtures Psychrometric CharRelated simple basic problems

Module 2¢ AUTOMOTIVE COOLING ANIPATING SYSTEM (6L+6F

Vehicle Refrigeration System and related problefized thermostatic and Orifice tub

system Variable displacement thermostatic and Orifice tube syste¥fehicle air Co2

conditioning operation Types of compress@ompressor Clutches€Compressor Clutc BTL3

electrical circuit Compressor lubricationCondensers Evaporators Expansion devices
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Evaporator temperature and pressure controteceiverdrier- Accumulators refrigerant
hoses, Connections and other assemblidsating system

Module 3¢ REFRIGERANT (6L+6P
Different types of sensors and actuators used in automatic temperature cer Cco3
Automotive air conditioning manual control system, auto temperature control sys BTL3

Automotive climate control system.

Module 4¢ AUTOMOTIVELECTRONIC CLIMATE AND TEMPERATURE CONTROL (6L+6F

Different types of sensors and actuators used in automatic temperature cer coa
Automotive air conditioning manual control system, auto temperature control sys BTL3
Automotive climate control system.

Module 5¢ AIR CONDITINING SERVICE (6L+6P
Temperature measurementsRefrigerant recovery, recycle and chargsygtem flushing g_ﬁ_i

Retrofitting— Replacement and adjustment of compressor components

TEXT BOOKS

1 Steven Daly* Aut omo +dovned i Aiironi ng Cl i m&utterwoho-Henemahn—
" | Elsevier Publication®2011.

2. | William H. Crouse and Donald I. AnglinAut omot i ve A-iMcGrawdlifl ldc: 1990.0 n i

REFERENCE BOOKS

1 Boyce H.Dwiggins’ Aut omot i ve A-iDelmaG-®008.Mitchelbimornmatgpri Services, Ing
"1“Mitchell Automati c Heat i-Rrgntica Hall IndA1989 Condi t i

2. | Paul Weiser* Aut omot i ve A-iRestoilCRublishinGoi, loax 1980y ”

E BOOKS

https://www.elsevier.com/books/automotiveair-conditioningand-climate-control-systems/daly/978

L. 0-7506:69559
2. | https://link.springer.com/book/10.1007/978-319-335902
MOOC

1. | https://nptel.ac.in/courses/112107208

2. | https://lwww.edx.org/course/distributionand-control-of-heat-cold-and-air-flows-in-buildings

MANDATORY COURSES |

Non
COURSE TITLE INTRODUCTION TO WOMEN AND GENDER STUD CREDITS | Credit
Course
COURSE
COURSE CODH GGE51011 CATEGORY MC L-T-P-S 3--0-0-2
. Approval h LEARNING
Version 1.0 Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
. o Second Seminar/Assi SIS WS U ESE
First Periodical o . | etc., as approved by the
Periodical | gnments/Proj A~ Attendance
Assessment Department Examination
Assessment ect . ; ;
Committeed 5 9/ € &
15% 15% 10% 5% 5% 50%
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This course has been introduced in the light of BP2. It is a mandatory course. Tt
Course idea is tp sensitize the student in understanding gepder and women and issues rela
Description genderingener al an d women in par ticul ar.

ensure break the glass ceiling. Change in perceptions through knowledge is the oh
this course.
1. To understand the concept of Gendenorms theories—types etc.

Course 2. To know about Feminismand the types-jurisprudence of feminism.

Objective 3. To have an insight into health and legal isswp®cific to women- Social barriers.
4. To make the studentsgender sensitized o s hun ‘ sti gma’ a
Upon completion of this course, the students will be able to
1. enumerate the basis of gender norms and related theories.
2. sensitize on issues relating to genderientation- issues therein.

Course 3. appraise the concept of feminismas adoctrine.

Outcome 4. classify the types of feminism and highlight the essential features of them
5. summarise women related laws and connect to women centric issues in so

arena

CO, PO AND PSO MAPPING

co PG | PO | PO | PO |PO|PO|PO|PO|PO|PO|PO| PO (F;S PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 -2
Col - - - - - - 2 3 2 2 - 1 - -
CO2 - - - - - - 2 3 2 2 - 1 - -
CO3 - - - - - - 2 3 2 2 - 1 - -
CO4 - - - - - - 2 3 2 2 - 1 - -
CGO5 - - - - - - 2 3 2 2 - 1 - -
1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Basis of Gender norms and
theories (oD
Key concepts in Gender studieGenderand SexualitySex and Gender, Gendand Socialist
theory, Gender and Social order col
Matriarchy and PatriarchyWo me n’ s Mo CantergporangDebatesa SS ¢ 2 2 (
. o BTL-3
National Commission for Women.
MODULE 2Types of gender (9D
Types of gendeg 1. Masculine2, Feminine3, Transgender4, TransSexuality5, Bt CO2
Sexualityp. Inter Sex BTL3
MODULE 3: Sexual
Orientation (9D
Hetro-Sexuality, Homosexuals, 1, Lesbian and their "ism" 2, Gaysand Cca3
their "Theory", Trans Sexulism BI- Sexualism BTL-3
MODULE 4introduction to
Feminism (oY
Feminism Theory, Types of Feminigvtore than 12 feminisms) 1, Social Feminisrd,Radical
o - . - CO4
Feminism, 3, Black Feminism4, Dalit Feminism 5, Queer Theory BTL3
MODULE 5: Women, Health and
Law (9D
Health—Life Cycle Approaeiiealh Status- Reproductive RightSex Ratie Women have CG5
alwaysGass Ceiling, BTL3
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Women Rights as Human RighBonstitution and Womer Gender Equality

Discrimination

Personal Lawd-amily Courts- Crime Against WomeghildrerSexual Harassment at Work
Place AcR013. Human Trafficking

Women as secondary to mensocial context / orde’Women centric issues in Societal aren

K TEXT BOOKS

1 MamathaRas-' Law Rel ati ng t BBCWRubiskers, Lackndw Chi | d
2 ‘“Femini st JRosanns Kennedy,d908 e’
3 SexuaHarassment and Violence against Wom€harles V. Dale
4 Sexual Harassment of Working Womé&atharine Mackon
£ References
1 Feminist Legal TheoriRosanne Kennedy, 1993
2 Sexual Harassment of Women at WorkplaReC. Jiloha, 2021
3 HumanTrafficking Virendra Mishra, 2013
E Resources
1. Theory of Feminisphttps://en.wikipedia.org/wiki/Feminism
Sexual Harassment of Women at Workplace
2. https://www.legalservicesindia.com/article/2114/Sexddbrassmenbf-Women-at-

Workplace.html

Human Traffickinghttps://www.unodc.org/unodc/en/humantrafficking/human

3. trafficking.html
COURSE TITLE PUBLIC AND PERSONAL CREDITS Non Credit
ADMINISTRATION
Course
COURSE CODE GGE51012 COURSE MC L-T-P-S 3-0-0-2
CATEGORY
Versi 1.0 A | Detail 36th LEARNING BTL3
ersion . pproval Details t LEVEL -
ACM
ASSESSMENT SCHEME
First Second . . .
Periodical Periodical Semlnar/A§5|gn Surpr.lse U Attendance ESE
ments/Project Quiz etc.,
Assessment | Assessment
15% 15% 10% 5% 5% 50%
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https://en.wikipedia.org/wiki/Feminism
https://www.legalservicesindia.com/article/2114/Sexual-Harassment-of-Women-at-Workplace.html
https://www.legalservicesindia.com/article/2114/Sexual-Harassment-of-Women-at-Workplace.html
https://www.unodc.org/unodc/en/human-trafficking/human-trafficking.html
https://www.unodc.org/unodc/en/human-trafficking/human-trafficking.html

Public Administration has gained immense importance since the emergence of
administrative state. In Ancient Greek, Roman and Indian political system gave
i mportance to the concept of Admi nlage

Course scale in the administrative system; it deals every aspect of the state and its relatiq
o subjects. Public Administration is state mechanism. In every Political Syg
Description | agministration have a significant role.
1. To understand theoncept and importance of Public Administration.
2. To analyze the Bases and types of Organization.
Course 3. To examine the types and functions of executive.
Objective 4. To identify the Principles of Mana.gemen-t.. .
5. To evaluate the control over Public Administration.
Upon completion of this course, the students will be able to
1. acquire knowledge of public administration.
2. summarize the administrative principles of management.
Course 3. Review the salient features of different theories of administration.
Outcome 4. Enumerate the roleand responsibilities of District administration and Panchayati rz
5.

Identify the societal needs and recommend the strategies for administration of pul
financial funds.

Prerequisites: Nil

CO, PO AND PSO MAPPING

co P P P P P P P P P P P P| PS| PS

O (0] (0] (0] (0] (0] (0] o @) @) (0] (0] Ol | O2
1| 2| 3| 4| 5| 6| 7| 8] -9 - - -
10 11 12
Cco1 - - 1 - - 3 1 1 1 1 2 -
CQo2 2 2 - - - 3 - 1 1 1 2 2
CG3 - - - - - 3 1 2 1 1 2 -
Co4 - - - - - 3 2 3 2 2 2 2
CO5 2 2 3 - - 3 2 3 2 2 2 2

1: Weakly related, 2: Moderatelyelated and 3: Strongly
related
MODULE 1: Components of Public Administration 9 Hours

Meaning, Nature and Scope of Public AdministratierPublic Administration andPrivate | cO1
Administration-Public Administration Arts, Science or Bd®ublic Administration and Its
Relations with Other Social Sciencesdlew Public AdministrationClassical & NeGlassical | g11.2
Theories of Administration.

MODULE 2: Principles of Organization 9 Hours

Meaning, Nature, Scope and Importance of Organizaligpes and kinds of organizatieBases| cg2
of organization- Steps in Organizational ProceBsinciples of OrganizationHierarchy Span of
control — Unity of Command- Delegation of Authority— CoOrdinatiort Integration Vs.| g1L.2
Disintegration- Centralization Vs. Decentralization.
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MODULE 3: Theories Of Administration

9 Hours

Scientific management (Taylor and movemertflassical theoryFayol,Urwick and othefs| co3
Bureaucratic theory Max Weber Ideas of Mary Parker FolletiC.I. Barnard Behavioural
Approach Systems Approach BTL3
MODULE 4District Administration And Panchayati Raj 9
Hours
District Administration Block AdministrationConstitutional Body under 73rd and 74th coa
Constitutional AmendmentPlanning and DevelopmeriRural and Urban

BTL3
MODULE 5: Financial Administration 9
Hours
Budget concept and formg=ormulation- Enactment of BudgetExecution of BudgetDeficit cos
FinancingPublic Debt

BTL3

TEXTBOOKS

1| Avasthi, A. and Maheswari, S.Rublic Administration, Laxshmi Narain Publications, 2017.

2| Dr.G. Venkatesan, Public Administration, VC Publishers, Rajapalayam,2009

3| Mohit Bahattacharya, New Horizons of Public Administration, Macmillan Publig2,

REFERENCE BOOKS

1| Shriram Maheswari, Administrative Theory: An Introduction, New Delhi, Macmillan India Ltd.,14

2| Vishnoo Bhagwan andPublic Administration, Chand & co., New Delhi1994

3| Bhambbhri, C.RPublic administratior- Theory andPractice, Jain Prakash, Nath&co., Meerut, 200!

E BOOKS

1| Sapru, Administrative Theories and Management Thought, Prentice Hall of India, New Delhi, 2

Sharma. M. P.: Public Administration in theory and practice, Kithab Mahal, Allahabad ,2006.

2
COURSE Non
TITLE CONSTITUTION OF INDIA CREDITS Credit
COURSE 3-0-0-
CODE GGE51013 | COURSE CATEGOHR MC L-T-P-S 5
. . LEARNING
h 5
Version 1 Approval Details 37" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
F'|rst' Se.c".”d Seminar/Assignmen| Surprise Test / Quiz etcas ESE
Periodical Periodical . Attendance
ts/Project approved by the
Assessment| Assessment
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Department Examination
I 2YYAGGSS ¢

15% 15% 10% 5% 5%

50%

democratic polity of the nation.

The very purpose of the course is to learn basic law of the-lankhowabout constitutional
Course | valuesto carry our constitutional legacy and to imbibe constitutional discipline. To make
Description | student as an informed citizen about his rights and duties expecting a vibrant role in

1. To understand the Constitution and Governance of our country.

gg}jgssve 2. To ?nsp.ire the students toyvardé:pnstitutional!sm and its core values
3. To imbibe the values cherished in our Constitution.
Upon completion of this course, the stuats will be able to
1. summarize the basic notions on which the Indian Constitution is based.
Course 2. appraise the functioning of democracy and related systems in place.
Outcome 3. classify the center and state relations and various Constitutional forums.
4. identifyanddiscuss pon Governor’'s rule and rel a

5. interpret Indian Polity and its challenges for modern India

CO, PO AND PSO MAPPING

co PO| PG | PO | PO | PO | PO | PO |PO| PO | PO | PG| PO | PSO|lPSO

-1 2 3 4 5 6 7 8 9 10 11 12 -1 -2
COo1 | - - - - - 2 2 2 2 1 - 1 - -
CQo2 | - - - - - 2 2 2 2 1 - 1 - -
CO3 | - - - - - 2 2 2 2 1 - 1 - -
CO4 | - - - - - 2 2 2 2 1 - 1 - -
CO5 | - - - - - 2 2 2 2 1 - 1 - -

1: Weakly related, 2: Moderately related and 3: Strongly related
Module 1: Indian Constitution and
Governance (9D
Constitution— salient features, Preamble Core values- Democratic- Secular, Socialist, Republ
Sovereign; Basic structure- Constitutional Morality— FederalFeatures- Fundamental Rights | CG1
Fundamental duties BTL3
MODULE 2: Democragyin
functioning (9D
DemocracyElections Union GovernmentState GovernmentsSystems in place Legislative e
Executive Judiciary Constitutional Bodies: Election CommissioddPS€EController and Auditor BTL3
General of India.
MODULE 3Center-State
Relations (9D
Legislative powers of the Central Governmer8tate Govamment— CenterState Relations Roll | CQG3
of Governor- Niti Ayog—National Integration Council BTL3
MODULE 4:Emergency; and
Amendments (9D
Governors Rule National Emergency Financial Emergenegonstitutional Amendments 42" Co4
Amendment- ProceduresNumber of Amendments BTL-3
MODULE 5: Indian
Polity (9D
Roll of the Civil SocieyRoll of the Youth —Major Challenges before theation - Political parties
. . . CG5

—Programsin the Country-Indian polity at cross roads. BTL3
TEXT BOOKS

1. M.P. Jainindian Constitutional LawWadhwa & Co. 2005

2. “I ndi an HF\atiohal Baak €rast of India publication®lew Delhi , 2007
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3. “I ndi a n-NatwrdliBook ®rustyof India publication., 2013
REFERENCES
1 Constitution of India-visit Union Ministry of Law and Justice websitir latest text.
2 Lectures on Administrative LawC.K. Takwani, 2021
3 Separation oPowers and Independence of Judicig®yeve Cann, 2013.

E Resources for

Reference

1. Constitution of IndiaAdministrative & Adjudicatory
process https://www.strath.ac.uk/research/subjects/law/constitutionaladministrativg
law/
2. Lectures on Administrative Law
http://msrlawbooks.in/file/ADMINISTRATIVE _LAW_FF.pdf
3. Separation of powers & Independence of Judiciary
https://blog.ipleaders.in/separatiorof-powersandts-relevance/
COURSE LAW FOR ENGINEERS CREDITS Non Credit
TITLE
gggESE EGE51006 COURSE CATEGORY MC L-T-P-S 3-0-0-2
. . LEARNING
h =
Version 1.0 Approval Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
. Surprise Test / Quiz
First
o Second : . etc., as approved ESE
Periodical L Seminar/Assignments
Periodical : by the Department | Attendance
Assessmen /Project L
i Assessment Examination
I 2YYAGGSS
15% 15% 10% 5% 5% 50%
Every one of us should know the Law of the land. This is truer when it comes to engines
Course . . . .
. | wherein they are expected to work in a legalvironment. Basic knowledge about the lega
Descriptio S - .
n systems, the redressal mechanism in plategal knowledge will help them to start their
own enterprise/startup/and also when it comes to IPR relate issues.
1. To understand the Constitutioand Governance of our country.
2. To apprise the students of their righttocal to national redressal mechanism.
Course T . . .
S 3. To have an insight into general laws in general, labour and employment law in parti
Objective o o :
4. To familiarize with intellectual property laws apdactices.
Upon completion of this course, the students will be able to
1. Classify the basic concepts of Indian Constitution, Governance and the role of citize
Course 2. acquire knowledge in significant legislations that affect their lives.
Outcome 3. enumerate the laws that governs corporate and business world along with legislation

govern managementworker relations.
4. relate to Intellectual Property Rights and related aspects.

CO, PO AND PSO MAPPING

P
co O|POG | PG| PO |PO|PO|POG|PCG|PO| PO | PG| PO | PSO| PSO
- 2 3 4 5 6 7 8 9 10 11 12 -1 -2
1
CO1 - |- - - - 2 2 2 2 1 - 1 - -
CO2 - |- - - - 2 2 2 2 1 - 1 - -
CG3 - |- - - - 2 2 2 2 1 - 1 - -
CC4 - |- - - - 2 2 2 2 1 - 1 - -

289


https://www.strath.ac.uk/research/subjects/law/constitutionaladministrativelaw/
https://www.strath.ac.uk/research/subjects/law/constitutionaladministrativelaw/
http://msrlawbooks.in/file/ADMINISTRATIVE_LAW_FF.pdf
https://blog.ipleaders.in/separation-of-powers-and-its-relevance/

cos [-[- [- [- |- J2 [2 J2 J2 J1 [- [2 [- [-

1: Weakly related, 2: Moderately related an8l Strongly related

Module 1: Indian Constitution and
Governance (9D

Constitution—salient features, Preamble Fundamental Rights and duties.

. . . col
DemocracyElectiors Union GovernmentState Governments Systems in place BTL3
Judiciarythe Supreme Court and High Courts, Good Governance.

MODULE 2: Significant Legislations
(oD
Consumer Protection Ac2019; Right to information Act 2005. Provident Fund co2
Act ¢ ESIc Employment (Standing Orders) Act 19Méternity Benefit Act2017,
BTL3
Labor CodesCourts
MODULE 3industrial, Corporate and Labour
laws (9D
Business Laws in generdPartnership Act Companies Act 2013 Private and Cca3
Public Limited Companies, LLP, OPC, Corporate GoveraBireetorsposition. BTL3
MODULE 4: Laws related to
IPR (9D
Introduction to IPR-meaning and scope, PatentSopy Right Trade Marks- Co4
Industrial DesignGl—Trade Secrets WIPO. BTL3
MODULE 5: Law of
Contracts (9D
Essentials of a ContraetEnforceability. Various Legal forums that provide relie Cco5
various maters. BTL3
TEXT BOOKS
1. M.P. Jain (2009hdian Constitutional LaywWadhwa & Co.
2. Rao, Meena (2006)Fundamental Concepts in Law of Contradt edn.,
Professional offset.
3. Ramappa (2010)ntellectual Property Rights Lawlimdia, Asia Law House.
4. Singh, Avtar (2007 ,ompany LawEastern Book Co.
5. R.F, Rustamiji (196 ntroduction to the Law of Industrial Disputésia Publishing
House.
REFERENCES
1 Acts: Right to Information Act, Industrial Employees (standidgr) Act, Factories
Act, Workmen Compensate Act. Maternity Benefit A€@rovident Fund Act ESI
Act—etc.
2 R.F, Rustamji (196 ntroduction to the Law of Industrial Disputésia Publishing
House.
3 Copyrights Act,1957, Trademarkest 1999.
E Resources for Reference
1. Intellectual Property rights and Competition
Law https://en.wikipedia.org/wiki/Intellectual _property
2. Patent search for engineers and Lawyen$tps://www.wipo.int/patents/en/
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'CF:IEDFEESE INDIAN KNOWLEDGE SY STEKS) CREDITS Non Credit
ESBESE GGE51015 | COURSE CATEGOR| MC L-T-P-S 3-0-0-2
. . LEARNING
th -
Version 1.0 Approval Details 36" ACM LEVEL BTL-2
ASSESSMENT SCHEME
CIA
Surprise Test /
First Second . . Quiz etc., as ESE
o L Seminar/Assignment| approved by the
Periodical Periodical . Attendance
s/Project Department
Assessment | Assessment L
Examination
/| 2YYAGGSS
15% 15% 10% 5% 5% 50%
The course provides an appreciation of Indian Knowledge System and its releval
contemporary society. Indian Knowledge System encompass a wide range of &
Course - . - i . .
Description wisdom, including traditional medicine, astrology, yoga, meditation, and more. T
P systemshave been passed down through generations and have played a significant f
shaping India’ s history and culture.
To provide a general introduction to Indian Knowledge System (IKS) and sensiti
Course A . . . . . .
o students to the contributiongnade by ancient Indians in the field of Science, Philosophy
Objective .
related applications and concepts.
Upon completion of this course, the students will be able to
1. Explain the salient features of Indian Knowledge System and Vedic Corpus
Course 2. Summarize the concepts of Philosophical systems and wisdom through puranas
Outcome 3. Describe the Indian Knowledge Framework and Linguistics
4. Brief on ancient strategies to focus on Health, Wellness and Psychology
5. Appreciate Town Planning and Architecture, Governara Public Administration

CO, PO AND PSO MAPPING

PG | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO| PSO

€O PO PO2 3 4 5 6 7 8 9 10 11 12 -1 -2
CO1l | - - - - - 2 2 2 2 1 - 1 - -
C0o2 | - - - - - 2 2 2 2 1 - 1 - -
CO3 | - - - - - 2 2 2 2 1 - 1 - -
CO4 | - - - - - 2 2 2 2 1 - 1 - -
CO5 | - - - - - 2 2 2 2 1 - 1 - -

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: Indian Knowledge Systems and Vedic Corpus (9L)
IndiaKnowledge SystemsOrganization, History and Salient featuresynopsis of the fou
Vedas Subclassification of VedasViessages in Vedasntroduction to VedangasPrologue Co1
on Siksa and Vyakaran#@asics of Nirukta and Chandalstroduction to Kgba and Jyota - BTL2
Vedic Life: A Distinctive Feature
MODULE 2: Philosophical Systems and Wisdom (9L)
Philosophical systems Development ofphilosophy - Features of philosophy Sankhya
approach of philosophy Introduction to Yoga Tenet of Nyaya philosophyPrinciples of
Vaisaika - Doctrine of Purva Mimamsa Darsan@hesis of Vedanta and synopsis of Advai
Philosophy of Visistadvaitaldeology of Dvaita Tenets of Jaina Doctrine of Buddhism CQo2
Notions of Carvaka BTL2
Gateways of ancestral wisdomsntroduction to Purana The Puranic repositorylssues of
interest in Puranasintroduction to Itihasas Key messages in Itihasad/isdan through Niti
sastras 8. Wisdom through Sulsita
MODULE 3Knowledge Framework and classifications, Linguistics (9L)
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Indian scheme of knowledgeThe knowledge triangle Prameya A vaisaikan approach to
physical reality Dravyas the constituents of the physical realityAttributes - the properties
of substances and Actionthe driver of conjunction and disjunction Samanya, visa,
samavaya- Pramana-the means of valid kowledge - Sansaya- ambiguities in existing
knowledge - Framework for establishing valid knowledgeDeductive or inductive logi CG3
framework - Potential fallacies in the reasoning procesSiddhanta: established tenets in BTL2
field of study

Linguistics As ddhyayi- Phonetics Word generation Computational aspects Mnemonics
- Recursive operationsRule based operationsSentence formationVerbs and prefixesRole
of Sanskrit in natural language processing

MODULE 4Number Systems, HealtiWellness and Psychology (9L)

Number systems in IndiHistorical evidenceSalient aspects of Indian Mathematid8huta
Samkhya systemKaapayadi systernMeasurements for timeglistance, and weightPingala
and the Binary system

Ayurveda: approach to healthSaptadhatavdy: seventissues- Role of Agni in health Tri- Co4
dosas Ayurveda: definition of healthPsychological aspects of healtbisease managemer BTL2
elements- Dina@rya: daily regimen for health & wellnesbnportance of sleep Food intake
methods and drugsApproach to lead a healthy lifdndian approach to psychologyrhe tri
guna system & holistic picture of the individualhe Nature of ConsciousnesSorsciousness
studies and issues

MODULE 5Town Planning and Architecture, Governance and Public Administration (9L)

Perspective of Arthasastra on town planniastusastra- The science of architectureEight
limbsof Vaastu Town planningTemples in India: marvelous stone architecture for eterni
Temple architecture in Indialconography

CO5
Introduction to raja dharma Arthasastra: a historical perspectiveElements of a kailyan BTL2
state - The king & the amatyaJanapada & durgaTreasury and the State Economy (Kos
Danda 8. Mitra The Administrative SetupRelevance of ArthasastraPublic Administration
in Epics
REFERENCE BOOKS
1 “I'ntroduction to Indian AKpplwil eatgieo rSy’s,t €
Vinayak Rajat, Nagendra Pavana R.N., PHI Learning Private Ltd., 2022.
MOOC Source
1. | https://onlinecourses.swayam?2.ac.in/imb23 _mg55/preview
MANDATORY COURSES Il
TRADITIONAL INDIAN SYSTEMS OF MEDICINEHERBPIES CREDITS
TITLE Course
COURSE GGE51021 |COURSE CATEGOQO MC L-T-P-S 3-0-0-2
CODE
. . LEARNING
Version 1.0 Approval Details 36th ACM LEVEL BTLg 2
ASSESSMENT SCHEME
First Second _ _ Surprise Test / Quiz etc., End
. - Seminar/Assignme as approved by the Attendanc | Semester
Periodical Periodical . L
Assessment] Assessment nts/Project Department Examination e Exam
/| 2YYAGGSS
15% 15% 10% 5% 5% 50%
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This comprehensive course aims to provide students with a deejerstanding of various

Course aspects of health and welleing while incorporating traditional healing systems like
Description | Ayurveda and Siddha medicine. Participants will explore the importance of maintaining

physical, mental, emotional, social, and spiritual heatdthdverall welbeing.

1. Understand the importance of maintaining various aspects of health for overal we

being.
Course 2. Explore the unique approach of Ayurveda and its focus on balance anteimdj
Objective 3. Understand the prlnmples and conceptsSJﬂo'Iha' medlplng. .
4. Understand the importance of a balanced diet in maintaining overall health and
preventing diseases.
5. Learn and practice various yogic exercises and postures (Asanas) for physical fiti
1. Toidentify and prioritize differerdispects of health such as physical, mental, social
emotional, etc.
2. To apply Ayurvedic concepts to enhance their seihg and make informed
Course decision§ for better hefalth. . o
Outcome 3. To explain the underlying philosophy and the use of natural remedies in Siddha

medidne for maintaining health and treating various ailments

growth, repair, and overall health.

4. To comprehend the significance of a balanced diet in providing essential nutrientg

5. To gain practical experience in performing various yogic exercises andsasana

Prerequisites:Nil

CO, PO AND PSO MAPPING

PG | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO| PSO| PSO
CO o1 PO2 3 4 5 6 7 8 9 10 |11 |12 | -1 -2 -3
Co1 1 - - - - 2 1 - 1 - 1 -
CcCo2 | 2 1 - - - 2 1 - 1 - 1 -
Co3 | 2 2 - - - 2 1 - 1 - 2 -
Co4 | 1 1 - 2 1 2 2 2 1 - 2 -
Co5| 3 1 - 3 1 2 2 2 1 - 2 -

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Health and Importance of Prevention 9 Hours
Health: Definition- Importance of maintaining health More importance on prevention thar
treatment. Ten types of health one has to maintaiPhysical health Mental health- Social
health - Financial health Emotional health Spiritual health- Intellectual health- Relationship| co 1
health- Environmental health Occupational / Professional heath. Present health stafttse life
expectancy- present status- mortality rate - dreadful diseases non-communicable disease BTL1
(NCDs) the leading cause of death0%- heart disease- cancer- diabetes- chronic pulmonary|
diseases risk factors- tobacco- alcohol- unhealthy diet- lack of physical activities.
MODULE 2: Ayurveda and Holistic Wellness 9 Hours
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Origin of AyurvedaAim andimportance of Ayurveda, Philosophy and goals of Ayurveda, Un
Approach of AyurvedaAyurveda texts, chakra samhita, Sushruta Samhita, Kashyapa Sa
Rasatantra, Unique features of Ayurveddygienic principles of Ayurveda (DhinacharyBjve
elements of Ayurveda Doshas, Gunas, Dhatus, Upahatus, Eight Categories or brang
treatment - Nadisvijnana Nadis and ChakrasCharacteristics of different prakritisAyurveda
diet.Ayurveda effects of yogic principles & therapiesAyurvedic purificatio practices-

Panchakarma vamanam, virechanam, basti, Anuvasana, Nasya, RaktaMoksAhhyanga,
Swedanam, Nasayam, Njavarakizhi, Pizhichil.

CO2

BTL1

MODULE 3: Siddha Medicine and Naturopathy

9 Hours

History and concepts of Siddha medicine: PrincipleSiddha Medicine System, Five Eleme
Theory, Three Biological Humars, Seven Physical Constituents, Pancha Bhudas, Panch
Types of Siddha Medicine, Importance of Karakalpak, Kitchen and herbal medicing
Regulations, Varmam and Thokkanamreaiment of Siddha Medicine for lifestyl
diseases.Concept of Naturopathy, Principles of Naturopathy, Methods of Naturopathy:
Fasting, Treatment by earth, water treatment, Treatment by rays, Massage.Acupun
Acupressure, Exercise therapy, Physasapy, Music therapy, Color therapy, Magneto Thera
Reiki.

CO3

BTL 1

MODULE 4: Role of Diet, Emotional Health, and Stress Management

9 Hours

Role of diet in maintaining healttenergy one needs to keep active throughout the daytrients
one needs for growth and repaithelps one to stay strong and healthyelps to prevent diet
related illness, such as some cancekseps active andhelps one to maintain a healthy weigh
- helps to reduce risk of developing lifestyle disorders like diabetathritis - hypertension-
PCOD infertility - ADHD- sleeplessnesshelps to reduce the risk of heart diseasekeeps the
teeth and bones strog. Balanced Diet

Stress management Stress definition- Stress in daily life How stress af
Identifying the cause of stressSymptoms of stresdManaging stress (habits, tools, trainin
professional help)} Complications of stress nmmnagement.

Sleep- Sleep and its importance for mental wellneSkeep and digestion.

Immunity- Types and importance Ways to develop immunity

Cco4

BTL1

MODULE 5: Yogic Practices for Physical and Mental &g

9 Hours

Essentials of Yogic Practicdsmptying the bowels and stomach counter pose, con
indications,duration, straining, special provisions for women and patients, fitness, posturg
effects,pregnancy women, Group yoga, Individual yoga.Loosening Exercise (Pawana mu
series 2) andSurya Namaskar (Surya Namaskar: for children 10 Steps, Vivekananda
Model) - Meaning, Definition, Guidelines, Procedure, Breathing technique, Awareness, C
indication, and Benefits.Asana: Name, Meaning, Definition, Guidelines, Procedure, Bye
technique, Awareness, Contmadication, Benefits, Type and Category of each asana. Prana
and Kriyas: Name, Meaning, Definition, Guidelines, Procedure, Breathing technique, Awa
Contraindication, Benefits, Type and Category of each one..BasidMudras:.Meditation:
Rajayoga meditation, Trataka Meditation, Soham Meditation, Walking Meditation.

CO5

BTL1

Skill Development Activities:

TEXT BOOKS
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1 Challenges. CRC Press.

Kumar, D. S. (Ed.). (2020). Ayurveda in the New Millennium: Emerging Roles and Future

REFERENCE BOOKS

1 Balakrishnan Acharya(2006) Ayurveda its principles and philophies, Hardwar, Divya Prakasl

2 AtharaleV.B.(1980) basic principles of Ayurveda, Bombay, Pediatric Clinics.

EBOOK®$ MAGAZINE ARTICLES

Micozzi, M. S. (2014fundamentals of complementary and alternative medidtmok Elsevier
Health Sciences.

2 Chaudhry, B. (2019)\ handbook of common medicinal plants used in AyurviEd@ Press.

ONLINERESOURCES

1. https://cdn.ayush.gov.in/wpcontent/uploads/2021/06/Introduction. pdf
2. https://www.ism.kerala.gov.in/index.php/downloadss/ignaterials
S HISTORY OF SCIENCE AND TECHNOLOGY IN IND CREDITS | 'on Credit
TITLE Course
COURSE COURSE
CODE GGE51022 CATEGORY MC L-T-P-S 3-0-0-2
. Approval o LEARNING
Version 1.0 Details 36'"ACM LEVEL BTL-2
ASSESSMENT SCHEME
CIA
: : ESE
First Second _ _ Surprise Test / Quiz etc.,
oo e Seminar/Assign as approved by the
Periodical Periodical . L Attendance
Assessment| Assessment ments/Project | Department Examination
I 2YYAGGSS
15% 15% 10% 5% 5% 50%
This course covers the richness of ancient India and their notable contributions in the fi
Science and Technology. Details on the living styles of ancient Indians and their applica
Course . . e . o
Descrintion | SC€NCe and technology in d&y-day life § briefed. Covers the notable contributions
P eminent Indian scientists and their contributions to the field of Science and Technolg
building a modern India.
 This course aims to educate upon the notable contributions of andmehian scientists to
Course the field of Science and Technology
Obijective e T hi sdetailgtbercenibutions made by eminent Indian scientists in the various f
of Science and Technolagy
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https://cdn.ayush.gov.in/wp-content/uploads/2021/06/Introduction.pdf
https://www.ism.kerala.gov.in/index.php/downloadss/iec-materials

Upon completion of this course, the students will be able

1. summarize the notable contributions in ancient India in the field of Science
Technology

2. explain the different techniques adapted by ancient Indians in the field of Irriga]
Water resources and Ship Building

3. appreciate the noteworthy contributionsf Indians in the field of Mathematics an
Science

4. describe the role of Indians in the field of Biotechnology, Space technology
Nanotechnology

5. report on the prominent scientists of India and present a survey on their notewqg
contributions to the wald.

Course
Outcome

CO, PO AND PSO MAPPING

co | P Poz| T T TN TS e || e | 2 e
col |- |- - - - 2 |2 |2 |2 |1 |- 1 - -
co2 |- |- - - - 2 |2 |2 |2 |1 |- 1 - -
co3 |- |- - - - 2 |2 |2 |2 |1 |- 1 - -
co4 |- |- - - - 2 |2 |2 |2 |1 |- 1 - -
Cco5 |- |- - - - 2 |2 |2 |2 |1 |- 1 - -

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: Contributions made by Ancient Indians to the world of Science and Technology

Ancient I ndia’s cont r i b-MatHematicstSolvashatra Gamitae
Medicine - Atharva Veda Charak Samhita Sushruta Samhita: Chemistry- iron pillar of col
Mehrauli— Nagarjuna- Ras RatnakarWootz Steel Smelting of Zine Seamless metal glob BTL2
— Physics— Kanad— Anu — Pancha Bhootas Vikramaditya— Medicine - Plastic Surgery
Sushruta Samhitg Cataract Surgerydabamukhi SalakaAyurvedaCharaka Samhita

MODULE 2Irrigation, water resources and Ship Building (9L)
20traditional water conservation systems of India7 Ways Indian Villages Adopted Wate co2
Management to Combat Drought Shp building - Mukti Kalptaru ¢ Sarvamandir ¢

: . BTL2
Madhyamandir¢ Agramandir
MODULE 3: Mathematics and Science (9L)

Idea of ZeroAryabhata-The Decimal SysterNumerical Notationgnd numerals-Fibonacci
numbers, Pingala, Virahanka, Gopala and Hemacan@iaary Numbers Chhanda Shastrg ~ CG3
Chakravala method of Algorithms Ruler Methods— Heliocentric Theory, Aryabhatiya| BTL2
quantum physics in/aisheshikatomic theory

MODULE 4: Biotechnology, Defence Technology and Nanotechnology

Biotechnology, Genome sequencing initiatives by India, DNA technology regulatioBizite
Technol ogy, GAGANYAN, Seven Mega Missi.| Co4
stage Nucl ear Pr ogr awmbetnce Techdology, Vikraikracnhditya BTL2
—Nano Technology, India's Mission on Nano Science and Technology

MODULE 5: CONTRIBUTIONS OF INDIANS IN SCIENCE AND TECHNOLOGY

JC Bose, Homi J. Baba, Vikram Sarabhai, Satyendranath Bose, CV Raman, APJ Abdull CG5
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Suggested Activity:

BTL3
To submit a detailed report on Recent contributions by India in the field of Science
Technology
REFERENCE BOOKS
1 “SciamadeTechnol ogy | UPSC | Civil Ser vi
Agrahari, McGraw Hill Publications, ISBN935532555X, 7th Edition, 2023
2 “A Brief History of Science & Technol og
ISBN: 9789391377205, First Edition, 2022

E Resources for Reference

1. https://www.thebetterindia.com/63119/ancierndindia-sciencetechnology
2. https://www.ijsdr.org/papers/IJISDR2210086.pdf
3. https://www.insightsonindia.com/scienctechnology/
COURSE | POLITICAL AND ECONOMIC THOUGHT FOR A HU CREDITS Non Credit
TITLE SOCIETY Course
COURSE COURSE
CODE GGE51023 CATEGORY MC L-T-P-S 3-0-0-2
. Approval LEARNING
Version 1.0 Details 36th ACM LEVEL BTL2
ASSESSMENT SCHEME
CIA
First Second Seminar/ ST TR O ESE
Periodical Periodical Assignments/ P Attendance
. etc.,
Assessment| Assessment Project
15% 15% 10% 5% 5% 50%
The students shall develop an intuitive understanding of the political and economic
Course . . o i .
o thoughts ofthinkers from various ages to have an explicit insight into the ideas, values
Description . .
ethics provided by them.
e This course ai ms vame bailgiog though hnalyzing thieddeas
Course the thinkers of various ages
Objective e« This cour se al so e q ariticplly analysaithtk satial, economit &
political conditions.
Upon completion of this course, the students will be able to
1. Brief on the historic background of economic issudsitia.
2. Summarize the theories emerging from western economic and political thought.
Course . . T
outcome 3. Describe the emergence of the welfare state and their security implications.
4. Appreciate the significance of Gandhian thoughts and Ambedkar thoughts an
impact on the pogress of the nation.
5

Debate on current trends of secularism and their effects on building a nation.

CO, PO AND PSO

MAPPING

PO

PO| PO

PO| PO| PO| PO| PO| PO| PO| PO| PO
€O 1| 2| 3| 4| 5| 6| -7| 8| 9| -10| -11| -12 PSCL PSG2| PSGS

CO1 - - - - - - 1 1 - 1 -

co2 | - - - - 1 - - 1 - 1 -

CGO3 - - - 1 - 1 1 1 - - 2 -

CO4 - - - 1 2 3 - - 2 -

CO5 | 2 1 1 - - 2 1 3 2 2 2 1

1: Weaklyrelated, 2: Moderately related and 3: Strongly related

MODULE 1Historical background of Economic Issuedndia 9L
Impact of colonial rule on Indian Economy; Dadabhai Nadbogin Theory; Post BTLL 2
IndependenceNehru and Idea of Socialism, Evolution of Public sector in India. '
MODULE 2Western Economic and Political thought oL
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Liberalism Free market, Laissez Faire, Industrial revolution. Commuritrde of BTLL 2
production, theory of Surplus value, Class struggle; Grambkebry of Hegemony '
MODULE 3Emergence of Welfare State oL
Welfare state Meaning, Womb to Tomb concept and its current state; Secusibyft

from traditional security to nodraditional security threatsHuman security, Food securi BTL1,2
and social security

MODULE 4Gandhian and Ambedkar Thought oL
Gandhi: Swaraj, Decentralization and Ramarajyabedkar: Cultural hegemony. | BTL1,2
MODULE 5Current trends oL
Secularism: Positive and Negative secularism; Affirmatitiens, Public distribution BTLL 2
system. '
TEXT BOOKS

1. Subrata Mukherjee, Sushil a
private limited,2nd edition,2011

RamBlkamyg, t & WMas

2. Shef al i Jha, "Western PolGrteieksasl|

Pearson

t Toh dMogretr :n  H

REFEREFERENCE BOOKS

1 Indian Political Thinkers:Modern Political Thought,Atlantic Publishers & Dist, 2000

Marx, Karl, 1818.883. The Communist Manifesto. London; Chicago, lll. :Pluto Press, 1996.

2

3 Nehru, Jawaharlal, 188B964. The Discovery of India. Garden City, N.Y. :Anchor Books

4 Gandhi, Mahatma, 1862948. The Collected Works of Mahatma Gandhi. New Delhi :Publicati
Division, Ministry of Information and Broadcasting, Govt. of India,

Non Credit
COURSE TITLE State, NatiorBuilding andPolitics in India CREDITS
Course
COURSE CODE EGE51024 COURSE CATEGO MC L-T-P-S 3-0-0-2
. . LEARNING
Version 1.0 Approval Details | 36th ACM LEVEL BTLc 3
ASSESSMENT SCHEME
First Periodical | Second Periodical ngmar/ Surprise End
Assignments/ ._ | Attendance | Semester
Assessment Assessment . Test / Quiz
Project Exam
15% 15% 10% 5% 5% 50%

Course Description

After studying the course, the students should be able to gain knowledge of Nation

building and theconstituents of Indian politics

Course Objective

This course will enlighten the students to learn about the basics of nation bui
Indian secularism and the salient features of Secular India.
To brief on the principles of federalism and its working

To understand the administrative framework of Indian Government

Course Outcome

il ol

constitution.

wnN

autonomy.

5. lllustrate the Indian central administration system and the hierarchy of

operations.

Summarize the basics of nation building with a special reference to Indian

Identify and relate the components that constitute Indian constitution
Appraise thesalient features of Indian secularism.
4. Classify the principles of Federalism and its relation to central and state
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Prerequisites:Nil

CO, PO AND PSO MAPPING

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO |PSO|PSO|PSO
CO
-1 -2 -3 -4 -5 -6 -7 -8 -9 |-10 |-11 |-12 | 1 -2 -3

col | - - 1 1 - 3 2 3 2 2 2 -

co2 | - - - 1 - 2 2 2 2 1 2 -
co3 | - - - - - 2 2 2 2 1 2 -
co4 | - - - - - 2 2 2 2 1 2 -
Co5 | 1 1 1 1 - 3 2 3 2 2 2 -

1. Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Basic of Nation Building 9 Hours
Indian government angolitics: basics NatioBuilding in India: Theoretical, Historical, Cco1
Cultural perspective, National Movements in India
BTL1,2

MODULE 2: Indian Constitution 9 Hours
Making of the Indian Constitution: The Constituent AssemBlgckground, Composition, co2
Nature and its working, Ideological Contents: Preamble, fundamental Rights and Directi
Principles of State Policy. BT-2,3
MODULE 3Indian Secularism 9 Hours
Distinctiveness of Indian Secularism, Constitution as an instrument of social change: CG3
Constitutional Amendments BTL3
MODULE 4: Federalism 9 Hours
Federalismand its working: Nature, the Areas of Tension in CeBtige relations, Demands Co4
for State Autonomy, Separatist Movements. BTL3
MODULE 5: Central Administration 9 Hours

Executive and Central Administration: President, Prime Minister, and council of ministe CG5

Territories: Administration, Critical Appreciation. BTL3

TEXT BOOKS

1. | Indian Government and Politics: Basics / Political Ideologies/ Nation Building, Dr. Jayanta K
Dash & Dr. Ratnaprava Bartkeetanjali Publication 2012

2. | An Introduction to the Constitution of India. New Delhi: Vikas, 1998. Sikrin8ian Government
and Politics New Delhi: Kalyani Publishers, 1999 (Reprint).

REFERENCE BOOKS
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R.N Gilchrist, Principles of Political Science, Bombay: Orient Longmans, Seventh

Edition, 1952

Andrew Heywood, Political Theory: An Introduction, United Kingdom: PalitagéMilan, 4'
Edition, 2015.

EBOOKS$ MAGAZINE ARTICLES

1. |https://cepr.org/voxeu/columns/natiorbuildingnew-ebook

COURSE INDUSTRIAL SAFETY CReDITs | Non Credit
TITLE Course
COURSE COURSE
CODE GGE51025 CATEGORY MC L-T-P-S 3-0-0-2
. . " LEARNING
Version 01 Approval Details 36" ACM LEVEL BTL3
ASSESSMENT SCHEME
CIA
Surprise Test / Quiz ESE
First Second Seminar/Assignm etc., as approved
Periodical Periodical . by the Department | Attendance
ents/Project L
Assessment | Assessment Examination
/| 2YYAGGSS
15% 15% 10% 5% 5% 50%
Upon completion of the Industrial Safety course, participants will be equipped with the
knowledge and skills necessary to foster a safer and healthier workplace, thereby
Course safeguarding workers, assetd the environment. Whether the students are an industr
Description | professional seeking to enhance their safety expertise or a manager responsible for th
well-being of their team, this course will empower them to make informed decisions arn
contribute to a cultureof safety excellence within their organization.
The objective of this course is to equip students with the knowledge, skills, and min
necessary to promote a safe and healthy work environment, protect workers and asset|
contribute to the overall success and sustainability of industrial operations. It provig
covers
1. comprehensive understanding of safety protocols, standards, and practices V
Course . . .
Objective industrial settings. - _ . . . _
2. course covers a wide range of safety terminologisgd in the industry, enablin
students to effectively communicate and engage with safety professionals
colleagues.
3. delve into the fundamental principles of safety regulations, ensuring compliance
the highest safety standards
Uponcompletion of this course, the students will be able to
1. Realize the importance and basic Terminologies of safety.
2. Enable the students to learn about the Important Statutory Regulations and stand
Course 3. Enable students to Conduct and participate the variBagety activities in the industry
Outcome 4. Appreciate about Workplace Exposures and Hazards.
5.

Assess the various Hazards and consequences through various Risk Asse
Techniques.
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CO, PO AND PSO MAPPING

co PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO| PS| PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2
co1 3 3 2 ) ) 2 2 - - 1 1 2
Co2 3 3 2 i i 2 2 i i 1 1 2
COo3 3 3 2 ) ) 2 2 ) ) 1 1 2
CO4 3 3 2 ) ) 2 2 ) ) 1 1 2
CO5 3 3 2 ) - 2 2 - - 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: INTRODUCTION (9L)
Need for safety. Safety and productivity. Definitions: Accident, Injury, Unsafe act, U
Condition, Dangerous Occurrence, Reportable accidents. Theories of accident caug
Safety organization objectives, types, functions, Role of management, supervig
workmen, unions, government, and voluntary agencies in safety. Safety poBeyety é:_ﬁ_lz
Officerresponsibilities, authority. Safety committeeed, types, advantages.
Suggested Reading:
0 Importance of Safety, Health and Environment policies at Workplace
MODULE 2: STANDARDS AND REGULATIONS (9L)
Indian Factories Aet948 Health Safety Hazardous materials and Welfat§O 45001:201
occupational health and safety (OH&®)ccupational Safety and Health Audti4489:1998
Hazard Identification and Risk Analysisde of practice IS 15656:2006 co2
Suggested Readings: BTL3
0 Industrial Safety Signs: Types of Signs, Regulations, Standards and Best Practic
Promote Safety in the Workplace
MODULE 3SAFETY ACTIVITIES (9L)
Toolbox Talk Role of safety CommitteeResponsibilities of Safety Officers and Saf
Representatives Safety Training and Safety IncentiveMock Drills Onsite Emergency
Action Plan Off-site Emergency Action Plaisafety poster and DisplayHuman Error|
Assessment. Monitoring Safety Performance: Frequency rate, severity rate, incidenc
- ; o CG3
activity rate. Houskeeping: Responsibility of management and employees. Advantag
. . BTL-3
good housekeeping. 5 s of housekeeping.
Suggested Readings:
0 Roles and Responsibilities of Safety Officers and Safety Representatives
MODULE 4: HAZARDS AND RISKS (9L)
Hazard and risk, Types of hazarifechanical Hazard, Electrical Hazard, Noise hazard
Fire Hazard Paticulate matter musculoskeletal disorder improper sitting poster and lifti
Ergonomics RULE & REBAsafe act & Unsafe Condition. Classification of Fire, Types g
extinguishers, fire explosion and toxic gas release, Structure of hazard idemifiead risk
o i N : COo4
assessment. Identification of hazards: Inventory analysis, Fire and explosion hazard r: BTL3

process plants

Suggested Readings / Activities:

0 Personal Protective Equipment (PPE), Types of PPE and their appropriate use, F
selection,maintenance, and training, Assessing PPE effectiveness in hazard cont
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MODULE 5: HAZARD IDENTIFICATION TECHNIQUES (L)

Job Safety AnalysRreliminary Hazard\nalysis-ailure mode and Effects Analyditazard
and Operability Fault Tree Analysi€vent Tree Analysis Qualitative and Quantitative F
Assessment Checklist AnalysisRoot cause analysiswhatlIf Analysis and Hazard
. : CO5
Identification and Risk Assessnt
. BTL-3
Suggested Readings:
0 Guidelines for safe handling, storage, and disposal of hazardous materials in vari

industries
I TEXTBOOKS
1. R.K.Jainand Prof. Sunil S. Raq Industrial Safety, Health and Environment management systs
Khanna
Publications, 2000.
2. L. M. Deshmukh, Industrial Safety Management: Hazard Identification and Risk Control, M
Hill Education, 2005.
FREFERENCE BOOKS
1 Frank Lees, ‘Lees’ Loss Pr ev#eirnteinammpublicatiordKp
4th Edition, 2012.
2 John Ridley, John Channing, Safety at Wdtliedition, Routeledge, 2007.
3 Das Akhil Kumar, Principles of Industrial Safety Management Understanding the Ws of Safel

Work, PHI Learning Pvt Ltd, 2020.

E Resources fdrReference

Description | about the functions of Management and their implications in an effective manner.

1. | https://hsseworld.com/wpcontent/uploads/2020/08/IndustrialSafetyManagement.pdf
MOOC
1. | https://onlinecourses.nptel.ac.in/noc20_mg43/preview
MANDATORY COURSES Il
COURSE CREDITS Non Credit
TITLE PRINCIPLES OF MANAGEMENT Sala
COURSE
GGE51031 COURSE CATEGO MC L-T-P-S 3-0-0-2
CODE
LEARNING
Versi 1. A | Detall h ACM BTL-4
ersion 0 pproval Details 36" AC LEVEL
ASSESSMENT SCHEME
First Seminar/
.I . Second Periodical . I Surprise
Periodical Assignments/ .| Attendance ESE
Assessment . Test / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course To have an idepth knowledge in basic concepts of management, and also to underg

1. To make the students to understand the basic concepts of management.

2. Tolllustrate and evaluate the importance of planning and decision making technig
Course 3. To study the different Organizational structures.
Obijective 4. Tounderstandleadershipandthe foundationof leadershiptheories.

5. To know the dimensions of the controlling framework.

1. Understand the basic concepts and significance of management in business.
Course 2. Applyand analyz¢he techniques of planning arapply the Decisiomaking process i

Business organizations.

Outcome

3. ldentify the difference between Centradiion and Decentralization anfiinctions of
Line and Staff.
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and their application in organisations.
5. Appl different controlling techniques in different situations

4. Explain and critically analyse the theories and concepts of leadership and manag

PrerequisitesBasic understanding of business and business communication.

CO, PO AND PSO MAPPING

P
co O PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS| PS

- -2 -3 -4 -5 -6 -7 -8 9| -10| 11| 12| 01| 02| O3

1
col | -| - - - - - - - - - - - - - -
COo2 2l - 3 - - - - - - - - - 2 - -
COo3 -l - - - - - - - - - - - - -
CO4 -1 3 - - - - - - - - - - - 2 -
CO5 -l - - 3 - - - - - - - - 2 - -

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: INTRODUCTION (oL)
Definition — Importance— Nature and Scope of ManagementProcess of Management co1l
Role and functions of Mmgers- Levels of ManagementManagerial SkillsScientific BTL2
Management Contributions to Management by different Schools of thought.
MODULE;, 2: PLANNING AND DECISION MAKING (L)
Nature and purpose of plannindPlanning processObjectives Management by objective CG2
(MBO} Strategic PlanningDecision Making Decision Makindrocess. BTL3
MODULE, 3: ORGANIZING (oL)
Structure, Nature, Types of Organizations, Principles of OrganRépgrtmentalization; CG3
Delegation; Decentralization of Authority; Span of Conttahe and Staff Functions BTL4
MODULE;, 4: LEADING (9L)
Introduction, Characteristics of a Leader, Functions of a Leader; Leadershif CG4
Management; Principles dafeadership, Styles of Leaders. BTL4
MODULE; 5: CONTROLLING (oL)
Introduction, Concept of Controlling, Purpose of Controlling; Types of Control; Ste CQ05
Controlling; Techniques in Controllingathical aspects of management problems. BTL3

TEXT BOOKS

1 | Stephen P. Robbins, David A. Decenzo, Fundamentslaraigement, 11 edition, Pearson Educatiof

2020.

2. | Harold KoontzO'Donnell and Heinz Weihridassentials of Management. New Delhi, 11th edition, T

McGraw Hill, 2020.

REFERENCE BOOKS

1

L.M.Prasad, Principles and Practice of Management P@ition, Sultan Chand & Sons, 2020.

2
R.N Gupta,Principles of Management, 2nd Edition, Sultan Chand Ltd. 2005.

E BOOKS

ment-OP.pdf

https://d3bxy9euw4el147.cloudfront.net/oscmsprodcms/media/documents/PrinciplesofManage

2 | https://open.lib.umn.edu/principlesmanagement/

MOOC
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1. | https://onlinecourses.nptel.ac.in/noc21_mg30/
COURSE HUMAN RESOURCE MANAGEMENT CREDITS Non Credit
TITLE Course
COURSE COURSE
GGE51032 MC L-T-P-S 3-0-0-2
CODE CATEGORY
LEARNING
Versi 1.0 A | Detalil 36th ACM BTL4
ersion pproval Details LEVEL
ASSESSMENT SCHEME
First Seminar/
- Second Periodical . Surprise Test
Periodical Assignments/ P , Attendance ESE
Assessment . / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course To train thestudents on management of Human Resources by exposing them to
Description | heories and practices on HR management
1. To understand and appreciate the importance anddtions of the human resources
2. To distinguish between Recruitment and Selection.
Course 3. Tostudy the training practices and performance appraisal.
Objective 4. To develop an understanding about basics of compensation management.
5. Toidentify and appreciate the significance of the ethical issues in HR
1. Conceptualize, the basic concept of Human Resource Philosophy to changing
Environment.
2. Applying the Recruitment and Training methods.
Course 3. Determine the effectiveness with which goals are defined and achieved in team
environments to assess the contributionsMénagers.
Outcome . . . . . .
4. Creating and selecting, and apply appropriate techniques, in compensation and
quality.
5.  Applying ethical principles and commit to professional ethics and responsibilities

labour laws, relations and security

Prerequisites:

CO, PO AND P3MAPPING

co PO | PO | PO | PO | PO | PO | PG| PO | PO | PO| PO | PO | PSO| PSO
-1 2 3 4 5 6 7 8 9 10| 11| 12 | -1 -2

COol| 2 - 2 - - 2 - - - - - 1

CO2 2 2 - 1 1 2 1 2 - - 2 2

CG3 2 1 2 2 - 2 1 3 - - 2 3

CG4 2 1 - 2 1 2 1 3 - - 2 3

CG5 2 2 - 2 - 2 1 3 - - 2 3
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1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: HUMAN RESOURCE FUNCTION (oL)

HumanResource PhilosophyChangingenvironments ofHRMStrategic Human Resour(
ManagementUsing HRM to attain competitive advantagenaging migrated workforee
Organization of HR departmenttine and staff functionRole of Managers. Personn BTL2
Management, HRM, HGMIifferences.

col

MODULE 2: RECRUITMENT & PLACEMENT (9L)

Man Power Planning and Forecastihgh analysis: Methodd and computerized ski
inventory-Job DescriptiofWriting job SpecificatiofrHR and the responsive organizatiq
Recruitment: Recruitment Sourcéisternal and ExternaBuilding employee commitment
Promotion from withinSources, Developing and Using application feBEaRecruitment.
Employee Testing & Selection: Selectprocess, basic testing concepts, types of test, w BTL3
samples & simulation, selection techniques, interview, common interviewing misti
Designing & conducting the effective interview, small business applications, computer
interview.

Cco2

MODULE, 3: TRAINING & DEVELOPMENT (9L)

Orientation & Training: Orienting the employees, the training process, need ana
Training techniques, specialugpose training, Training via the internet. Develop
Managers Management Developmeon-the-job Development techniques using HR
build a responsive organization. Key factor for success, Management Develoj
ProgramsObjectives and Methods. Performem Appraisal: Methodproblems and BTL4
solutions MBO approach The appraisal interviewsPerformance appraisal in practic
Potential appraisal system. Managing Careers: Career planning and develepfaeaging
promotions and transfer. Succession Planniragnify Businesses.

Ca3

MODULE 4: COMPENSATION & MANAGING QUALITY (L)

Establishing Pay Plans: Basics of compenséditiors determining pay rat€urrent trends
in compensatiorJob evaluatiorpricing managerial and professional jegBsmputerized joh

evaluation. Pay for Performance and Financial Incentives: Money and mothatientives CO4
for operations employees and executivesyanization wide incentive plan®ractces in
Indian Organizations. Benefits and Services: Statutory benwfitsstatutory (voluntary) BTL4

benefitsinsurance benefitsetirement benefits and other welfare measures to bu
employee commitment.

MODULE 5: LABOUR RELATIONS ARMIPLOYESECURITY (L)

Labour Relations and Employee Security: IndugtaddtionCollective bargaining; Disciplir]
administration; Labour Welfare; Whistle Blowers; Performance ManageémétR CGo5
Accounting, Auditing HR functions, Challenges of HRM function, Absentde@mes ol

. . BTL3
Attrition. Human Resource Audit. Contemporary HR Concepts.
TEXT BOOKS
1 |Gary Dessler, “Human "Redison,PrertieHalMd India@@ne nt ”

2 David A. DeCenzo, Stephen P. Robpbavid A. DeCenzo, Stephen P. Roblfiessonnel/Human
Resource Management®edition, Pearson.2022.

REFERENCE BOOKS
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John Bernardin H & Joyee E.A Russel, Human Reddanagement An
1
experimental approach,'s edition, McGrawHill International Edition.,2012.
2 | Aswathappa, Human Resource Managemelfite@ition, Tata McGraw Hill, New Delhi, 2021
E BOOKS
1 | https://lwww.ascdegreecollege.ac.in/wpontent/uploads/2020/12/HumarResource
Managementby-PravirDurai.pdf
2 | https://www.yyu.edu.tr/images/files/Turizmde_Insan_Kaynaklari_Gelisimi_Doc_Dr__ Zekeriya_N
AS(1).pdf
MOOC
1. | https://lwww.coursera.org/specializations/humaresourcemanagement
Non Credit
COURSEITLE GREENECHNOLOGY CREDITS
Course
COURSE
GGE51033 | COURSE TP 0-0-
CODE CATEGORY MC L-T-P-S 3-0-0-2
h LEARNING
Version 1.0 ApprovalDetails e LEVEL BTL3
ASSESSMENSSCHEME
CIA
SurpriseTest
/ Quiz etc.,as
_ approvedyy the
First Second Department
Periodical Periodical | Seminar/Assign Examination Attendance [ESE
Assessment Assessme | ments/Projed Committee
nt a59/ ¢€¢
15% 15% 10% 5% 5% 50%
This course aims to equip the students with a basic understanding of concept of susta
developmentincluding different perspectives, consequences of societal resource use
Course strategies for changing thtoncept towards a&ustainable direction. This course also equ
Descriptio students with an ability to understand th@inciplesof GreenTechnologyanddemonstrate
n how chemicalproductioncouldbe achievedwithout posing
hazardto humanhealthand environment.
1. Toguidethe studentsin understandinghe conceptsof greentechnologyandits need.
2. Toensurethat the studentsunderstandthe term greenoxidationandnanotechnology.
3. Toenablethe studentsto explorethe Greenindustrialprocesses.
COF'VS? 4. Toenablethes t u d ahility to describeCleaneProductionmeasuresapplicableto
Objective differentindustries
5. Toguidethe studentsin the applicationof greenchemistryusingadvancedechnologies
Uponcompletionof this course the studentswill be ableto
1. examinethe principlesof greenchemistryandengineering
2. evaluatethe approachon greentechnology towardshe newdiscoveryandinnovation
Course 3. gainknowledgeon Greenindustrialprocesses
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Outcome 4. analyzethe concept ofsustainabledevelopmentanditsimportance

developmentfor variouspplications.

5. analyzeandselectthe different principlesof greenchemistryandsustainable

COPOANDPSOMAPPING

PG | PO P_O PG | PO | pol pPo| Po|PC F_)O PO Fjo PSd PSO
C01-234-5678910-1112_12
Co
1 2 2 3 1 1 1 |2 3 1 2 1 3 1 1
Cco
2 - - 3 2 2 1 |2 3 1 2 1 2 1 1
Co
3 - - 3 2 2 1 |2 3 1 2 1 2 3 2
Co
4 - - 3 2 2 1 |2 3 1 2 1 1 1 1
Co
5 - - 3 2 2 1 |2 3 1 2 1 1 3 2
1. Weaklyrelated, 2: Moderately related and 3: Strongly
related
MODULEL: INTRODUCTIONOGREENECHNOLOGY (9D
CO1
Principlesof greentechnology conceptsof greenchemistryand procesdntensification. BTL3
MODULE 2: GREBYNTHESMNDCATALYSIS (9D
Green oxidation and photochemical reactions, Microwave and Ultrasound assisted |CQ2
reactions,Synthesiof GreenReagentsGreensolvents Greennanotechnologyandlonic  [BTL3
liquids.
MODULE 3: GREENDUSTRIAPROCESSES (9D
Pollution statistics from various industriike polymer, textile, pharmaceutical, dyes, |[CO3
pesticidesandwastewatertreatment. A greenerapproachtowardsall theseindustries. BTL3
MODULE!: GREENCHEMISTR®% SUSTAINABIEHEMICAPROCESSES (9D
Resources/Tools for Green Alternatives, Green laws compliance, Examples and Cco4
impact ofjreenchemistry,Developmenbf Specialize®yntheticTechniques. BTL3
MODULE: CHALLENGRSIDPRACTICAMPLEMENTATION (9D
Responsibilitieand potentialsof companiedor action. GreenProductivityandemerging o5
technologiesImplementationof the practicalapplicationsof Greenemergingtechnologies
andsustainabledevelopmentwith Casestudies. BTL3
BOOKS
1 BishopP.L.McGrawHlill, PollutionPreventioniFundamentalsnd Practice Boston,2000.
5 AnastasP.T.andWarner J.CGreenChemistryTheoryand Practice OxfordUniversityPress,
1998.
3 MarcelDekker Introductionto GreenChemistry A.S.Publisher Newyork,2001.
ModakP.,VisvanatharC.and Parasnisvl, CleanerProductionAudit EnvironmentalSystem
4 Reviews,
Asianinstitute of TechnologyBangkok;1995.
ClarkJ.H. and Macquarrie D.J, Handbook of Green Chemistryand Technology,Wiley-
5 Blackwell
Publishers2002
REFERENBBOKS
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Ahluwalia,GreenChemistry EnvironmentallyBenignReactionsV.K.AneBooksindia, New
Delhi,
India,2006.

SawyeIC.N McCartyP.Land ParkinG.F Chemistryfor EnvironmentaEngineeringand Science,

5th
ed. McGrawHill Professional2003.

3

LancasteM, GreenChemistryAnIntroductory Text,RoyalSocietyof Chemistry Cambridge,
2002.

EResourced$or Reference

1. https://link.springer.com/article/10.1007/s1135622-200244
2. https://iopscience.iop.org/article/10.1088/175%315/94/1/012115/pdf
3 https://iaeme.com/MasterAdmin/Journal_uploads/IIMET/VOLUME_9 ISSUE_3/IJIMET |
] 03_113.pdf
MOOC
1. |https://onlinecourses.swayamz.ac.in/aich_ge16/preview
COURSE Non Credit
TITLE INDUSTRIAL MANAGEMENT CREDITS Course
COURSE GGE51034 COURSE MC L-T-P-S 3-0-0-2
CODE CATEGORY
Version . 37" ACM LEARNING BTL4
1.0 ApprovalDetails LEVEL
ASSESSMENT SCHEME
First L Seminar/ :
Periodical Second Periodical Assignments/ Surpns.e 1SS Attendance ESE
Assessment . / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course . . L. . . . .
o This cours@rovide brief introduction about the managemepitinciples and their functions
Description
1. To provide brief introduction about the management principles and their functions
2. To studythe concepts of product design, product layout and PPC functions.
Course 3. To know the material requirement planning astbre keeping procedure.
Obijective 4. To explain the basic principles of TQM.
5. To understand thesocial responsibilities of engineer and ways to protect
environment
1. Interpret given organization structure, and acquire major management s
familiarize with different leadership styles.
2. Implement product design, and explain different types of plant layout, produg
modes and PPC functions.
Course 3. Understand the materiarequirement planning and store keeping procedure g
Outcome analyze importance of inventory control.
4. Analyze the need of Total Quality management and appreciate the usage of TQM
in quality control.
5. Incorporate the social responsibilities of engineer arays to protect our environmen

Prerequisites

Knowledge of English Communication

CO, PO AND PSO MAPPING

co | Po| Po[ Po[ PO PO[ PO[ PO[ PO[ PO[ PO[ PO[ PO[ PS| PS
1| -2|-3|-4|5|-6|-7|-8|-9]|-10]-11]-12]| 01|02
cor | 1| - 3| - - -] -1]~-1=-71-71-71-7117-
coz | 2| - - [ 2 2 -] -1 -1 -1 -1-71-7117-




COo3 - 1 2 - - 2 - - - - - - - 2
CO4 1 1 - - - - - - - - - - - 1
CO5 - - - 2 - - - - - - - - - -

1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE; 1: BASICS OF MANAGEMENT (9L)
Management - Definition — Administration Definition — HenryFay ol ' s p
managemert Business OrganisationTypes ProprietorshipPartnership Joint stock
Cooperative Societpdvantages and disadvantagesOrganisatiorDefinition- types of Co1
organisation—LineFunctionalLine & staffadvantages and disadvantagelseadership- BTL2

Types—Quality of good leadefMotivation-Ma s | ow’ s T h e o r-HieraHy of
needs Communicatiorr Process of CommunicatierBarriers for effective communicatior|

MODULE, 2: PRODUCTION MANAGEMENT (9L)
Project planningMarket survey Project capacityselection of site for projeetPlant layout
Types of Plant layoutProduct desigrnMaterial requirementProductiondefinition-Job, co?2

Batch & Mass production with their advantages and disadvant&yeductivitydefinition

factors to improve productivityProduction planning and Control (PRigfinition-Functions BTL3
of PPEplanning, roting, scheduling, dispatching and Inspection.

MODULE;, 3: MATERIALS MANAGEMENT (9L)
Material managementfunctions different methods ofpurchasing classification of stores

- Functions of store keeper.Inventory Managemeefinition - functions of Inventory co3
Control Advantages of Inventory Control Enterprise resource plannaancept, features BTL4

and applications Material Requirement Rhning (MRREoncept, applicationslust in Time
(JIT)concept and benefitSupply chain managemenbncept and benefits.

MODULE 4: TOTAL QUALITY MANAGEMENT (9L)

Quality-ConceptQuality control Definition - Factors affecting qualityDifferent types of
inspection- Principles of total quality managemenQuality Circleslefinition-Function.
TQM Tools Flow charts, Control charts, Histograms, Paretmrts, Cause and effe CG4
diagram5-S Kaizen, and Sisigma Quality Certification SystemSO 9000 series qualit BTL4
standards, QS140060S0O 9000, ISO 9001,1ISO9002,ISO9003 & ISG ISMAI000 quality
certification procedure.

MODULE;, 5: SOCIALSSUES AND THE ENVIRONMENT (9L)
Water conservation and rain water harvesting. Climate change: global warming, acig CQo5
ozone layer depletioenvironment and humarhealth-role of information technology ir BTL3
environment and human health.

TEXT BOOKS

T.R.Banga & S C Sharma, Industrial Engineering and Managenient, 12

1
edition,Khanna.Publishers.2008

2. | Buffa,Modern Production Management!&dition, Wiley.2008.

REFERENCE BOOKS

1 | O. P. Khanna,Industrial Engineering & Manageniehgnpat Rai Publications, 2018.

2 | L.C.Jhamb , Savitri Jhamb , Industrial Managemé&nEverest Publishing House,2017

E BOOKS

https://ftp.idu.ac.id/wp-
1. | content/uploads/ebook/ip/BUKU%20INDUSTRIAL%20ENGINEERING/Industrial%20Engineeri
20And%20Management%20by%20Kumar,%20Pravin%RBe(g). pdf
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2. | https://lwww.booksfree.org/theprinciplesof-industriakmanagementby-john-c-duncarnpdf-
free-download/

MOOC

1. | https://ufuture.uitm.edu.my/mooc/course_detail.php?course=MEM575

COURSE CREDITS Non Credit
TITLE FINTECH AND FINANCING NEW BUSINESS ol
COURSE GGE51035 COURSE MC L-T-P-S 3-0-0-2
CODE CATEGORY
Version . 36" ACM LEARNING BTL4
1.0 ApprovalDetails LEVEL
ASSESSMENT SCHEME
First - Seminar/ .
Periodical Second Periodical Assignments/ Surprlsg e Attendance ESE
Assessment . / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
FinTech, is combination of traditional financial techniques with technology al
Course innovation It aims at the application of new technological advancements to the fina
Description | industry. At the core, FinTech is used by companies to manage their financial operatio
better way.
1. To study the overview of Fin Tech.
2. To understandhe role ofFinTech in financial markets
Course 3. To Identify the key cybersecurity challenges facing FinTech companies.
Obijective 4. To provide expoge to various banking servicemd understand various Afllary
Services.
5. To take stock of the technological trends sweeping the financial services sector.
1. To identify the key trends driving the growth of FinTech and analyze the challenge
opportunities facing FinTech companies.
2. Analyze thampact of FinTech on the efficiency and liquidity of financial markets.
Course 3. Develop strategies to mitigate cybersecurity risks in FinTech.
Outcome 4. Use banking services with clear understanding about the various delivery channel
5. Outline the current global landscaé financial technology Industry.

PrerequisitesKnowledge of English Communication

CO, PO AND PSO MAPPING
co | PO| Po[ Po[ PO[ PO[ PO[ PO[ PO[ PO[ PO[ PO[ PO[ PS| PS
1| 2| 3| 4| 5| 6| 7| 8| -9]-10]|-11]-12|01|02
cor | - [ v - -1 -1-171+-1-1-71T+-1-171- -
coz | 2| - - [ 2 1 -1 -1 -1 -1 -7 -7- -
cos | 2| v | - - -2 -1-71-1-71-71- 1
coa | 1| v 2| - 2| - -1 -1-1-71-71- 1
CO5 e -

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: INTRODUCTION TO FIN TECH

(9L)
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Introduction to FinTech,history of FinTeckey trends driving the growth of FinTec

challenges and opportunities facing FinTech comparfigsre of FinTech é:ﬁ_lz

MODULE, 2: FIN TECH AND FINANCIAL MARKETS (L)

Primary markets and Secondary market an over#iémwlech and payments, FinTech g

lendingFinTech and investmentsinTech and insuraneesgulatory landscape for FinTeg COo2

in financial markets BTL3

MODULE, 3: FIN TECH AND CYBERSECURITY (9L)

Cybersecurity threats to FinTe€ybersecurity best practices for FinTech comparoéss of co3

government in regulating FinTech cybersecurity. BTL4

MODULE, 4: BRANCHLESS BANKING (9L)

Branchless Banking: Management of alternate delivery chanm®ldomated Teller

Machine (ATM), Phone Banking, Mobianking, Card technologies, Internet Banki

Ancillary Services: Interbank Transfé&tlectronic Clearing Services (ECS), Electronic K Co4

Transfer NEFT, RTGS, SWIFT, Electronic cheques; New payment settlement-dy4tes; BTLA

-Safe Deposit Lockers; FORENice; DEMAT and Custodial service.

MODULE, 5: TECHNOLOGY DISRUPTIONS ENABLING FINTECH INNOVATION (9L)

4 G and 5 G networks fueling Fin Tech opportunities, transforming customer expe

using Mobile Application and smart phones ,embedded sensors and social media, COo5
BTL3

computing, web 2.0/3.0/4.0,rapid web design, Java Script, Technologies, 0T, Bi

analytics and Al and Block chain.

TEXT BOOKS

1 . . :
Investors, Entrepreneurs and Visionaries, John Wiley & Sons. 2016

Susanne Chishtianos Barberi§he FINTECH Book: The Financial Technology Handbook for

CRC mss.

Parag Y Arjunwadkar, Fintech: The Technology Driving Disruption in the financial service ind

REFERENCE BOOKS

1 GovernanceQUP USA, 2017

Jonathan Aronson and Peter F. CowHgigital DNA: Disruption and the Challenges for Global

2 Rajesh, R& Sivagnana Siddiii. , “Banking Theory Law & Pr a

E BOOKS

https://www.amazon.in/FintechFoundersinspiringEntrepreneursChanging

ebook/dp/B08295NZ2T?asin=B08295NZ2T&revisionld=e61ddfal&format=1&depth=1

2. | https://www.ebooknetworking.net/ebooks/bankingheory-andlaw-practiceby-
gurusamy.html

MOOC

1. https://www.edx.org/course/introductionto-fintech
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Susanne+Chishti%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Janos+Barberis%22&source=gbs_metadata_r&cad=8

MANDATORY COURBE

COURSE PROFESSIONAL SKILL AND ETHICS CREDITS Non Credit
COURSE COURSE
CODE ETP51854 CATEGORY MC L-T¢P¢S 0-0-3-1
41ACM
Version 1.0 Approval Details Dt. 13 Jul LEARNING LEVEI BTLg 3
24
CIA ESE
Observation / lab
. Second records as
First Practical approved by the Practic
Periodical Periodical PP y Attendance Theory
Assessments Department al
Assessment L
I 2YYAGGS
15% 15% 10% 5% 5% 25% 25%
The Grooming and Mock Interview Training course is a focusdeb@wOprogram designeq
to prepare the students for successful campus placements and professional career
Course course covers essential aspects of personal groomimgfessional etiquette, effective
Description | communication, resume building, and interview preparation. Through practical exer
interactive sessions, and realborld scenarios, students will gain the skills and confide
needed to excel in job interviews and [essional environments.
1. To enhance personal grooming and professional etiquette.
2. To improve verbal and neverbal communication skills.
Course 3. To create customised resumes and cover letters as per job role.
Objective 4. To prepare students for various typeskinterviews.
5. To provide practical experience through mock interviews and group discussion
Upon completion of this course, the students will be able to
1. Exhibit appropriate personal grooming and professional attire suitable for va
business environments.
2.Communicate effectively and confidently in verbal and swerbal interactions, ensurin
Course clarity, articulation, and appropriate tone.
Outcome | 3.Formulate welstructured, targeted resumes and cover letter that highlight relevant sk

achievements, and experiences.
4.Prepare for different types of interviews (HR and Technical), knowing what each ass
5.Engage confidently in mock interviews, receiving and incorporating feedback to im
performance.

PrerequisitesPlusTwo EnglishintermediateLevel

CO,POANDPSOMAPPING

PO PO| PO| PO| PO

B porf B R AR 2| R RP| pog RP | FRL RP| PRY PEGpsos
col| - - - - - - - 2 1 2 - 3 . 2
coz2| - - - - - - - 2 2 2 - 3 1
co3| - - - - - - - 2 2 2 - 3| 2 1
co4| - - - - - - - - 1 2| 2| 3| 1 1
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cos| - - - - - - - - 2 2 2 | 3| 1 1
1: Weaklyrelated, 2: Moderately related and 3: Stronglyrelated

Module 1 : BUSINESS ETHICS AND ETIQUETTE (9P)

Importanceof personal groominddressing for success: Business formal and business casual

Personal hygiene and grooming tipgakeup and accessories for a professional {dokoduction to | CO1

professional behavieBu si ness et i qu e-Practice fo prdfessiosal dressihg, Binin B;E

Etiquettes

Module 2 : TAILORING AND CUSTOMIZING RESUME TO MEET JOB ROLE INCLUDING COVER

Key components of arpfessional resumeTailoring your resume for different job profilegse of
Action verbs in Resuri@ e s u me d o’ -Revewiny ardt oefining ssfudent resumes as per
description Customizing cover letters for specific roles, Preparation of Cheeldid Portfolio,
Researching for the company and gaining details of the job description

Module 3: VERBAL AND NOMERBAPRESENTATION IN THE INTERVIEW

Effective speakingkillsArticulation and clarityTone and pitch contrelintroducing oneself in &
professional setting Making first impressionNonVerbal Communication: Importance of bot
languageEye contact, facial expressions, and gestuRsssture and handshakd&lagics of smile in
interview-Roleplaying exercises to enhance nwearbal cuesTime management in interviews

Module 4: INTERVIEW PREPARATION TECHNIQUES

Overview of different types of interviews: HR and Techdibaderstanding what each type (
interview assessediscussing frequently asked interview questioBI AR method for answerir
behavioural questions (Situation, Task, ActiBesult) Practice for answering common questions
pairs, Removing Fear, nervousness and anxiety using relaxation method and breathing techn

Module 5 : MOCK INTERVIEWS AS PER JOB ROLE AND FEEDBACK

Simulated oneon-one interviews as per job description with feedb&R&leplaying in different
interview scenarios (HR, Techniealjme management in respons€gedback to Each Stude
regarding merits and scegs for improvement, Advanced strategies for handling difficult interv
guestions, Negotiation skills and salary discussions, Interaction with Alumni AmbasBatidesgth
Panel Interview Followp Emails and LetterMaintaining Professional Connecti®and networking

TEXT BOOK
1 Collins, Allan (2016MR Interview Secrets: How To Ace Your Next Human Resources Interview,
Your Interviewers & LAND THE JOB YOU WASH:! Success in hr.

HONORS COURSES OFFERED BY DEPARTNERNOMGBILE ENGINEERING

LIST OF COURSES UNDER THE HONORS IN MOTORSPORT ENGINEERING:

SL. COURSE| COURSE
NO | CATEGOR CODE

NAME OF THE COURSE L|T| P C S |TCH

1. HN EAT51900| Race Car Anatomy 310l o 3 11 3
2 HN EAT51901| Motorsport Vehicle System Design 3 1ol o 3 1] 3
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3 HN EAT51902| Aerodynamics for Race Cars 3 ol o 3 11 3
A HN EAT51903| Racetrack and Data Management 3 1ol o 3 11 3
Total Credis 12
COURSES UNDER THE HONORS IN MOTORSPORT ENGINEERING:
Syllabus
V SEMESTER
COURSE RACE CAR ANATOMY CREDITS 3
TITLE
CC%JSES E EAT51900 COURSEATEGORY HN L-T-P-S 3-0-0-1
. . LEARNING
Version 1.0 Approval Details 36th ACM LEVEL BTL3
ASSESSMENT SCHEME
First Second Seminar/ Surprise
Periodical Periodical Assignments/ brse Attendance ESE
. Test / Quiz
Assessment| Assessment Project
15% 15% 10% 5% 5% 50%
Cogrsg This course gives historical development of motorsport and competition vehicle evoluti
Description
1. To discuss ohistorical development of motorsport and competition vehicle evolutio
2. Toidentify the systems andomponentsof a racing car
Course 3. Toillustrate sporting and technical regulations and techniques used in racing car d
Objectives and manufacture
4. To examindhe interaction between various design parameters of a racing car
5. Todemonstratekey features of various softwapackages related to Motorsports.
Upon completion of this course, the students will be able to
1. Discuss omistorical development of motorsport and competition vehicle evolution.
2. Identify the systems and componert$ a racing car
Course . . . . . . .
3. lllustratesporting and technical regulations and techniques used in racing car desig
Outcomes
manufacture
4. Examinghe interaction between various design parameters of a racing car
5. Demonstratekey features of various software packages related to Motorsports.

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO | PO | PG| PO| PO | PG| PO | PO | PO| PO | PO | PSQG| PSO
-1 2 3 4 5 6 I 8 9 -10| 11 12 1 2
COo1 1 1 1 2 - - - 1 - 1 - 1 1 2
CG2 2 1 2 1 1 2 1 - 2 1 1 2 2 1
CG3 1 2 1 2 - - - 1 - 1 - 1 1 2
CO4 2 1 1 2 - 2 1 - 2 2 1 2 2 1
CG5 1 1 1 2 1 1 - 1 1 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1HISTORY OF MOTORSPORT AND COMPETITION VEHICLE DEVELOPMENT (9L

The history of motorsport engineeriAigeview ofmotorsport engineeringPioneers of

Motorsport engineeringMotorsport technology evolution reviewA brief look at all the Co1
events students can take part to develop their skills. BTL2
Suggested Readingecrecy in Motorsport engineering

MODULE 2COMPONENTS OF A RACING CAR D
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Chassis typesSuspension systemsSprings and dampersSteering systemsBraking

safety structures
Suggested Readindstudy how these loadafluence the aerodynamic forces acting
the car.

systems— Engines- Fuel systems Exhaust systems Transmission systemsCooling CQ02
systems Effects of aerodynamicsData logging, sensors, and engine management. BTL2
Suggested Readingiero kits used in race cars
MODULE 3SPORTING AND TECHNICAL REGULATIONS (9D
All about the most important book for a motorsport engineethe rule book- About-
the world governing bodies of the sportWhy the rule book keeps changindgiow to
. : CGo3
interpret the rule book Rules for car racesRules for bikes races. BTL3
Motorsport Engineer Race Driver / Ridefest Driver / Rider Design engineer Race
technician-Aerodynamics EngineeRace official / steward.
MODULE 4DESIGN OF COMPETITWEHHICLES (9D
Identify important design objectives for a successful racing Campute loads on a cg
during operating conditions like Acceleration, Braking, Corneringigdeobjectives of ¢
racing car structure Different types of structures like: spafame, monoque and

; . . ; : CO4
stressed skinLoads on the chassis structurAnalysis techniques for the framé@assive BTL2

MODULE SINTRODUCTION TO SOFTWARE PACKAGES RELATED TO MOTORSPORT ENGINE

Suggested ReadindRace track data reading in excel.

(oD
ANSYSOptimumLap Chassis Sim, Data logger, ADAMS, Matlab & Race Teaght co5
Analysis software. BTL4

TEXT BOOKS
1. Milliken and Milliken, “Race Car Vehicle D
2.| Terry Jackson, “Anatomy of Speed: Il nside t

REFERENCE BOOKS

1. | Forbes Aird, Race Car Chassis: Design and Construction [Powerpro]

Carroll Smith, Engineer to Win: The Essential Guide to Racing Car Materials Technology or Hov

2 Winners Which Don't Break.
VI SEMESTER
RSE
Cﬁ_lrJLES MOTORSPORT VEHICLE SYSTEM DESIGN | CREDITS 3
COURSE COURSE
EAT51901 HN L-T-P-S 3-0-0-1
CODE CATEGORY
. Approval " LEARNING
Version 1.0 Details 339ACM LEVEL BTL3
ASSESSMENT SCHEME
First — Seminar/ .
Periodical SISl El e Assignments/ Surprlsg L= Attendance ESE
Assessment . / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course . . . . .
. This course provides motorsport vehicle design procedure and calculation.
Description

315



1. To discuss engine performance and engine simulation techniques
2. To test the physical processes at work during the preparation of the fuel & air mixty
Course 3. To evaluate the matching of engine, transmission and induced vibration for motor
Objectives applications

4. To demonstrate the race dynamics and control systems.
5. To examine hytidization and electrification of motorsport powertrains

Upon completion of this course, the students will be able to
1. Discuss engine performance and engine simulation techniques

Course

Outcomes .
applications

4. Demonstrate the race dynamics and control systems.
5. Analyse hybridization and electrification of motorsport powertrains

2. Test the physical processes at work during the preparatidhefuel & air mixture
3. Evaluate the matching of engine, transmission and induced vibration for motors

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PG| PO | PO| PO | PG| PO | PO | PO | PO| PO | PO | PSG| PSO

-1 2 3 4 5 6 7 8 9 | -10| 11 12 1 2

col 2 1 1 2 - 1 - 1 - 1 - 1 1 2

Co2 2 2 2 1 1 2 1 - 2 1 1 2 2 1

COo3 1 2 1 2 - - - 1 - 1 - 1 1 2

CO4 2 1 1 2 - 2 1 - 2 2 1 2 2 1

CO5 1 1 1 2 1 - - 1 - 1 - 1 1 2

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1ENGINE POWER AND CHARACTERISTICS (9D

Gasoline engine performance characteristics: performandees- Idealized thermodynami

cycles and the limits to ideal behavioMaximizing power output using high engine spee COo1

thermo-fluid implications. BTL2

Practice:TSi and GDI in motorsports

MODULE 2: AIR FUEL AND COMBUSTION (9D

Maximizing the air/fuel charge in every cylinder: intake system design, supercharging &

charging- Fuel systems, combustion control and engine managersgatems- Mechanical C0o2

design of high performance two and four stroke petrol and diesel motorsport engines. BTL2

Practice:Ramjet injection and pilot injection in motorsports engines

MODULE 3: TRANSMISSION AND INDUCED VIBRATION (9D

The matching of engine, transmission and vehiclde design of higherformance vehicle

transmission systemsLimit behavior and design aspectslifferentials and brake balancing co3

Simulation tools and model buildirg/ibration behavior of car and wheels; springs; dampg BTL3

track roughness. =

Practice:The use of electrdnydraulic shaker rigs for setup.

MODUIE 4:RACE DYNAMICS AND CONTROL (9D
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Minimum time optimization - Tyre shear force development, measurement g
characterization- Suspension geometrgdescription and analysis important properties-

Steady turning equilibrium states; suspension/chassis interactions; roll angles, load tra
jacking- Yaw/sideslip handling dynamics; steady turn responses, understeer and overste
Practice:Analysisf stability and controllability of vehicles

CG4
BTL4

MODULE SHYBRID AND ELECTRIC DRIVELINE

Gl

Layout of an electric vehicle, performance of electric vehielkeaction motor characteristics
tractive effort, transmission requirements, vehicle performance, energy consump
advantage and limitations, specifications, system components, electiritrol system-
Concepts of hybrid electric drive train, types, architecture of series and parallel hybrid e
drive train, merits and demerits.

Practice series and parallel hybrid electric drive train design using MATLAB.

CG5
BTL4

TEXT BOOKS

1. Donald L Anglin and William H Crouse, Automotive mechanics, McGraw Hill Educati&aijtidh.

2. Fundamentals, selection, Design and application, Sprisgience & Business media.

Herald Naunheimer, Bernd Bertsche, Joachim Ryborz and Wolfgang Novak, Automotive transn

REFERENCE BOOKS

1. | Julian Happian, An Introduction to Modern Vehicle Design, Publisher: SAE International, 2014.

2.

John Fenton, Handbook of Vehicle Design Analysis, Published by Society of Automotive Engin

2016
PRACTICE:
1. Simulate the vehicle performance characteristics of the designed vehicle using Optimy
Software.
2. Compare the old Vs new design as per the results obtained from Optimum Lap software and
report.
VIl SEMESTER:
C_?I_LI_JLRESE AERODYNAMIG®OR RACE CARS CREDITS 3
COURSE COURSE
CODE EAT51902 CATEGORY HN L-T-P-S 3-0-0-1
Version 1.0 Approval 339 ACM LEARNING LEVE ~ BTL3
Details
ASSESSMENT SCHEME
First Second Seminar/ Surprise Test /
Periodical Periodical Assignments pQuiz Attendance ESE
Assessment Assessment / Project
15% 15% 10% 5% 5% 50%
Course This course provides race car aerodynamics practice and its limitations, and some

Description | appreciation of likely new developments.

1. To examine vehicle aerodynamimsd wind tunnel technology
2. To develop current Race Car Aerodynamics practice

Course constraints using CFD

engineering materials and components.

3. To apply engineering techniques taking account of a range of commercial and ind

Obijectives 4. To discuss on different roles within an engineering team and thetyaldi exercise
initiative and personal responsibility, which may be as a team member or leader.
5. To demonstrate advanced level knowledge and understanding of a wide ran
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Upon completion of this cose, the students will be able to
Examine vehicle aerodynamics and wind tunnel technology
Develop current Race Car Aerodynamics practice

N e

Course

nstraint in FD
outcomes constraints using C

engineering materials and components.

3. Apply engineering techniques taking account of a range of commercial and indy

4. Discuss on diérent roles within an engineering team and the ability to exercise initia
and personal responsibility, which may be as a team member or leader.
5. Demonstrate advanced level knowledge and understanding of a wide rang

Prerequisites: Nil

CO, PO AND PSO MAPPING

co OP_ PO| PO| PO| PO | PO | PO| PO| PO OP_ PO| PO | PSO| PSO
-2 -3 -4 5 6 -7 -8 9 -11 | -12 -1 -2
1 10

Ccol 2 1 1 2 - 1 - 1 - 1 - 1 1 2

CO2 2 2 2 1 1 2 1 - 2 1 1 2 2 1

CO3 1 2 1 2 - - - 1 - 1 - 1 1 2

CO4 2 1 1 2 - 2 1 - 2 2 1 2 2 1

CO5 1 1 1 2 1 - - 1 - 1 - 1 1 2

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1: VEHICLE AERODYNAMICS (9D

Vehicle resistances and types/arious types of forces and momemnid/arious body

optimization techniques for minimum dragPrinciple of windunnel technology Flow Co1

visualization techniques. BTL3

Practice:Tests with scale models.

MODULE 2: RACE CAR AERODYNAMICS AND RECENT DEVELOPMENTS (9D

Basic flow concepts and governieguations- A review of the fundamental aerodynam

characteristics of streamlined and bluff bodieShe application of aerodynamic desig COo2

principles to motorsport wings and diffusers. BTL3

Suggested ReadingVlechanisms for controlling aerodynamic lift adchg generation.

MODULE 3: APPLICATION OF CFD IN RACE CARS (9D

Introduction to CFDB Fluid dynamicsgoverning equationsGrid generationtechniques co3

and application Solution strategies BTL4

Practice:Numerical modelling of fluid flow around vehicle body

MODULE 4AERODYNAMIC PERFORMANCE ENHANCEMENTS (9D

An introduction to aerodynamic issues related to cooling and ventilation flovka

introduction to wheel aerodynamicsAn overview of opetwheel, sports car and tourin coa

car aerodynamics. BTL2

Practice Experimental methods for motorsport aerodynamics and use of a mo

ground wind tunnel for race car.

MODULE SAERODYNAMIC MATERIALS AND COMPONENTS (9D

Materials forms,performance and selectionComposites application of in Motorspo

industry through case studiesComposite structures design, analyses and optimiza CcOo5

techniques- Design of safety structures. BTL2

Suggested Readindvlodern Manufacturing technology and joining techniquesaking
GRPF sheets

TEXT BOOKS

1. | W. H. Hucho, ‘Aerodynamics of Road

Vehicl es

2. | Joseph Katz, Race Car Aerodynamics, Butterworth and Co., 2015.

REFERENBGBOKS

1./E. L. Houghton & P.L.Carpenter, “Aerodynamics
Co., 2013.
2./Mill'i ken and Milliken, “Race Car Vehicle Dy
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COURSE TITL Race Track and Data Management CREDITS 3
COURSE
COURSE COD EAT51903 CATEGORY HN L-T-P-S 3-0-0-1
. Approval i LEARNING
Version 1.0 Details 339ACM LEVEL BTL3
ASSESSMENT SCHEME
: S Second Seminar/ :
I [PEOE 5] Periodical Assignments/ Surpnse: Attendance ESE
Assessment . Test / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course This course gives evolution of motorsports, track design and its specialties, track d

Description and analyze the performance peaks

To discuss the evolution of motorsports

To develophe track design and its specialties

To design the racetrack in real time

To develop track data and analyze the performance peaks

Course
Objectives

gD

environment and the influences on its ddgpment.

To assess the challenges facing the motorsport sector and distinguish the moto

Upon completion of this course, the students will be able to
Discuss the evolution of motorsports

Develop the track design and its specialties

Design the racetrack in real time

Develop track data and analyze the performance peaks

Course
Outcomes

agrLODE

environment and the influences on its development.

Assess the challenges facing the motorsport sector and distinguish the moto

Prerequisites: Nil

CO, PO AND PSO MAPPING

co | PO | Po| Po| PO | PO| PO| PO | PO| PO | PO| PO | PO| PS| CS
1 2 3 4 5 6 7 8 9 -10 11 12 o1 >
CO1 2 1 1 2 - 1 - 1 - 1 - 1 1 2
CO2 2 2 2 1 1 2 1 - 1 2 1 2 2 1
CGO3 1 2 1 2 - 1 - 1 - 1 - 1 1 2
CO4 2 1 1 2 - 2 1 - 2 2 1 2 2 1
CQO5 1 1 1 2 1 - 1 1 - 1 - 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE UINTRODUCTION TO MOTORSPORTS (9D
History of motorsport and competition vehicle developmer@ompetition vehicle categorie
’ . ; . o ) Col
-Sporting and technical regulatior®esign of competitiovehicles. BTL3
Practice Various competition conducted for car and bikes around the world.
MODULE 2: INSIDE RACING TECHNOLOGY (9L)
Understanding race car Understanding racetrack Apex line— Racing line- Fast lane- Tip-
- . . . . COo2
Toe— Downshift— Straight line- Dragging- Throttle — Pitlane.
. . . . . . BTL3
Practice Discussions of racing technical topics.
MODULE 3: TRACK DAY IN MMRT (9D
Understanding the MMRT Race Trac8imulator Training- POLO GTI car driving training
COo3
MMRT. BTL3
Practice Discussion about the MMRT design and its specialties
MODULE 4TRACK DATA LOGGER (9D
Identifying the Raw track Data Analyzing the Data in ExcelPeak performance graphs
. ; . ; . COo4
Tuning with data logger Track simulatior- Lap time loggefRPM vs Power graph logger. BTL3
Practice Analyze the track data set with MATLAB.
MODULE 5BUSINESS IN MOTORSPORTS (9D
The business environment in generalrhe business context for motorsport organization 5_352

Managing motorsport businessesategically- Creating and sustaining competitive advantg
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in motorsport - Commercial aspects of motorsport managementManaging technica
knowledge and expertise in motorsport Technology transfer and opportunities f
diversification
Practice Project management and motorsport
TEXT BOOKS
1. Ayrton Senna, “Ayrton Senna's Principles
5 Buddy Fey, Data Power: Using Racecar Data Acquisition: A Practical Guide to: Selection a
' Data Interpretation Trackside Operation.
REFERENCE BOOKS
1. Winning: A Race Drivers Handbook by George A. Anderson
2. Driveto Win: TheEssentialcuideto RaceDrivingby CarrollSmith
3. CompetitionCarDataloggingA PracticaHandbookby SimonMcBeath
PRACTICES TARGETS
Track Day in MMRdnh the race weekend.
1 Perform race preparation document for the saloon and open wheel category races
1 Assess the race weekend strategies executed by the Teams for MMRT Track
9 Submit the consolidated report for the track day including observations of therdiff racing teams

LIST OF COURSES UNDER THEURSNA AUTOTRONICS:

SL.| COURSE| COURSE
NO | CATEGOR CODE NAME OF THE COURSE LT[ P C S | TCH
Perception System for Autonomous
1. HN EATS1904) 3/o0lo| 3 |03
HN EAT51905| Intelligent Transport system and V2\f
3 HN EAT51906| Pose Estimation for Autonomous Cal 3 || ¢ 3 ol 3
HN EAT51907| State Estimation and Vehicle control
4. for Autonomous Car 3(010] 3 (0|3
Total Credis 12
V SEMESTER:
COURSE TITL PERCEPTION SYSTEM FOR AUTONOMOUS ( CREDITS 3
COURSE
COURSE CoO[ EAT51904 CATEGORY HN L-T-P-S 3-0-0-1
Version 1.0 Approval Details | 36thACM | LEARNING LEVH BTL3
ASSESSMENT SCHEME
First Second Seminar/ Surprise
Periodical Periodical Assignments/ brise Attendance ESE
. Test / Quiz
Assessment Assessment Project
15% 15% 10% 5% 5% 50%
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Cogrsg This course providegarious Sensor technologies and techniques used in autonomoug
Description
1. To discusthe concept of autonomous car and its architecture
Course 2. To demonstrate.t'he .concepnf an environment perception system
Objectives 3. To applhthe posmor?mg §ystem o
4. To developstate estimation and localization
5. To design theoncept of Sensor Fusion and system integration techniques
Upon completion of this course, the students will be able to
1. Discuss the concept of autonomous car and its architecture
Course 2. Demonstrate the concepof an environment perception system
Outcomes 3. Applythe positioning system
4. Developstate estimation and localization
5. Design theconcept of Sensor Fusion and system integration techniques

Prerequisites:

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PG| PO| PO| PO| PO| PO| PS| PS
-1 2 3 4 5 6 7 8 9 -10 | 11 12 | 01| O2
Col 3 2 1 3 - - 1 - 1 1 1 1 2
CO2 2 3 2 2 1 - 2 - - 2 1 2 2 1
CO3 1 2 1 2 - - - 1 - 1 1 1 1 2
CO4 2 2 1 2 - 2 1 - 2 2 1 2 2 1
CGO5 2 1 1 2 1 - 1 - 1 1 1 1 2
1: Weakly related2: Moderately related and 3: Strongly related
MODULE 1introduction to Autonomous Cars and its Architecture (9D
Taxonomy of DrivingRequirements for Perceptiofriving Decisions and ActiorSensors ang
Computing HardwareHardware Configuration DesigiSoftware Architecture- Environment
. g Col
RepresentationSafety Frameworks for Sédfriving. BTL3
Case Studiesn Google car Uber car
Praciceon MATLAB Automated Driving Tool Bdmtroduction
MODULE 2Environment Perception System (9D
Position and orientation EstimationLIDAR SenseLIDAR Sensor Models and Point Clou
Pose Estimation from LIDAR D&&ADAR SenseBensor ModelsPose Estimation from RADA  CO2
Data-Camera and computer visierPose Estimation methods. BTL3
Practiceon MATLAB Automated Driving Tool Box udilBAR/ RADARJamera Sensor
MODULE 3Position Estimation Systems and advanced mechatronics systems (9L)
GNSS/INS Sensing for Pose (position and orientation) Estimétiosisonic SensodR Sensor
IMUs -Night Vision Technology advanced mechatronics systermtelligent mechatronics CGo3
intelligent computation-ECU Architecter- Sensor hardware architecture. BTL3
Practiceon MATLAB Automated Driving Tool Bdxesign techniques
MODULE 4State Estimation, Localization and Vehicle control (9D
State Estimation and Optimizind@he Challenges of State Estimati®ath Planning, Autonom
and Decision MakingVehicle control and ActuationLongitudinal & Lateral Vehicle Modelif CO4
and control BTL3
Practiceon MATLAB Aotmated Driving Tool BaxVehicle control logic
MODULE 5Sensors Fusion and Integration of Sensor Data (9D
Fusion Methods in Perception SystersrsisionMethods in Positioning Systemblulti sensor
Fusion for State EstimatioBensor Calibratioruse of sensor fusion datdntegration of Senso g&%

Data to OrBoard Control Systemgdntegration Techniques.

Practiceon MATLAB Automated Driving Tool Bdestng techniques

TEXT BOOKS

1. Jacob Fraden, Handbook of Modern SensSpsinger, 2nd Edition, 2010.

2 Simon M. Sza&Viley, Semiconductor Sensonsiterscience, 3 edition, 2012.

REFERENCE

1. | Google carwaymo- Uber carToyota cars-Volvo cars
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https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Simon+M.+Sze&text=Simon+M.+Sze&sort=relevancerank&search-alias=digital-text

VI SEMESTER:

COURSE TITL| INTELLIGENT TRANSPORT SYSTEM AND V2V TECH CREDITS 3
COURSE
COURSE CO[ EAT51905 CATEGORY HN L-T-P-S 3-0-0-1
. . LEARNING
Version 1.0 Approval Details 36th ACM LEVEL BTL3
ASSESSMENT SCHEME
First Second Seminar/ Surprise Test /
Periodical Periodical Assignments/ : Attendance ESE
. Quiz
Assessment Assessment Project
15% 15% 10% 5% 5% 50%
Course This course provides knowledge on intelligent transport sysdachvehicle to vehicle
Description | technology
1. Todiscuss on Intelligent Transportation Systems (ITS)
2. To demonstrate telecommunications in ITS
Course . .
Objectives 3. To deS|g|_1 ITS functional areas _
4. To describe ITS user needs and services
5. To develop Vehiclo-Vehicle (V2VEommunications
Upon completion of this course, the students will be able to
1. Discuss on Intelligent Transportation Systems (ITS)
Course 2. Demonstrate telecommunications in ITS
Outcomes 3. Design ITS functional areas
4. Describe ITS user needs and services
5. DevelopVehicleto-Vehicle (V2V) Communications

Prerequisites: Nil

CO, PO AND PSO MAPPING

Advanced Vehicle safety systems, Information Management. Automated Highway Sys

co PO| PO| PO| PO| PO| PO| PG| PO | PO | PO| PO| PO | PS| PS
-1 2 3 4 -5 6 7 8 9 ;10 11| 12 | O1 | O2
Co1 2 2 1 3 1 - 1 - 1 1 1 1 2
CQo2 2 3 2 2 1 - 1 1 - 2 1 2 2 1
CO3 1 2 1 2 - - - 1 - 1 1 1 1 2
CO4 2 2 1 2 - 2 1 2 2 2 1 2 2 1
CO5 2 1 1 2 1 - - 1 - 1 1 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1: Introduction to Intelligent Transportation Systems (ITS) (9D
Introduction to Intelligent Transportation Systems (IF®efinition of ITS and Identification (
ITS Objectives, Historical Background, Benefits of-ITIS Data collection techniques Co1
Detectors, Automatic Vehicle Location (AVL), Automatic Vehicle Identification (AVI), Geog BTL2
Information Systems (GIS), video data collection.
MODULE 2: Telecommunications in ITS (9D
Telecommunications in IFSmportance of telecommunications in the ITS system, Informa Cco2
Managenent, Traffic Management Centers (TMC). VehidR®ad side communicationVehicle BTL2
Positioning System.
MODULE 3: ITS functional areas (9D
ITS functional areas Advanced Traffic Management Systems (ATMS), Advanced Tr
Information Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Vehicle = CO3
Systems (AVCS), Advanced Public Tatespn Systems (APTS), Advanced R BTL3
Transportation Systems (ARTS).
MODULE 4: ITS User Needs and Services (9D
ITS User Needs and ServicesTravel and Traffic management, Public Transportai
. . : . COo4

Management, Electronic Payment, Commercial Vehicle Operations, Emergency Manag BT
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Vehcles in Platoons Integration of Automated Highway Systems. ITS Programs in the Wi
Overview of ITS implementations in developed countries, ITS in developing countries.
MODULE 5Vehicleto-Vehicle (V2V) Communications (0]
Dedicated short range communications (DSRE)V vs V2| vs V2X vs V2N vs MBportance
of ongoing 5G developmerGPS receivers and V2Waser llluminated Detection and Rangi CO5
(LiDARHnertial navigation systemsCharacteristics of a wireless mesh netw—-V2V and BTL2
Cybersecurity.
TEXT BOOKS
1. Kan Paul Chen, John Miles, ITS Handbook: Recommendations for World Road Association
2. Sussman, J. M., Perspective on ITS, Artech House Publishers, 2015.
3. DimitrakopoulosGeorge Current Technologies in Vehicular Communication, Springer, 20]
REFERENCE
1. | National ITS Architecture Documentation, US Department of Transportation, 2017.
VII SEMESTER
COURSE
TITLE POSE ESTIMATION FOR AUTONOMOUS CAR | CREDITS 3
COURSE COURSE
EAT51906 HN L-T-P-S 3-0-0-1
CODE CATEGORY
Version 1.0 Approval Details 36th ACM LEARNING BTL3
' PP LEVEL
ASSESSMENT SCHEME
First Second Seminar/ Surprise Test /
Periodical Periodical Assignments/ Prse Attendance ESE
. Quiz
Assessment Assessment Project
15% 15% 10% 5% 5% 50%
Course This course provides knowledge on Position and orientation Estim&imseEstimation
Description | from LIDAR Data, RADAR D&ASS/INS and Camera and computer vision
1. To developthe concept ofPosition and orientatiorestimation
Course 2. To utilize thePoseEstimation from LIDAR Data
Obiectives 3. To constructhe PoseEstimation from RADAR Data
) 4. To develoPose Estimation frolENSS/INS
5. To demonstrate theoncept ofCamera and computer vision
Upon completion of this courséhe students will be able to
1. Developthe concept ofPosition and orientation Estimation
Course 2. Utilize thePoseEstimation from LIDAR Data
Outcomes | 3. Constructthe PoseEstimation from RADAR Data
4. DevelopPose Estimation froENSS/INS
5. Demonstrate theconcept ofCamera and aoputer vision
Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO | PO | PO | PO | PO | PO | PO | PG| PO| PO | PO | PSG| PSGO
-1 2 3 4 5 6 7 8 9 -10| 11 12 1 2
Co1 2 2 1 3 - 1 - 1 - 1 1 1 1 2
CO2 2 3 2 2 1 - 1 1 - 2 1 2 2 1
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CGo3 1 2 1 2 - - - 1 - 1 1 1 1 2

CO4 2 2 1 2 - 2 1 2 2 2 1 2 2 1

CO5 2 1 1 2 1 - - 1 - 1 1 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1Position and orientation Estimation 9D

Introduction to Position and orientation Estimation Methodology — Compute Jacobial ©O-1

method — compute M Matrix method- Gauss Newton method angle from quaternion- BTL2

Gradient descent kalman Filter error-state extended Kalman filter

MODULE 2LIDAR Sensor Models and Point Clouds (9D

LIDAR SensePose(position and orientationfstimation from LIDAR Dat®oint Clouds-3D

& 2D Point Cloudsinverse and forward sensor models for a basic scanning LiDéRtive co?2

closest point (ICP) algorithaproblem of motion distortion can affect LIDAR scans acqu BTL3

from a moving vehicle.

Practice Design perception system using LIB&Rsor iMATLAB Automated Driving Tool B

MODULE 3Pose Estimation from RADAR Data (9D

RADAR SenserSensor Models Pose Estimation from RADAR Datécalization— path

planning—decision making Cca3

Practice Design perception system usiRADAR Sensor MATLAB Automated Driving Tq BTL3

Box

MODULE 4IMU for Pose Estimation (9D

IMU- Sensor Models Pose Estimation froniMU - coordinate acceleration fundamental

equation of inertial navigation gyroscope ad accelerometer measurement models in ti CcCo4

context of navigation BTL3

Practice Design perception system using Ii8ensor ilMATLAB Automated Driving Tool B

MODULE 5Camera and computer visionPose Estimation methods (9D

Computer VisiorEstimation Random Sample Consensus (Ransac), Geomet

pinholecameramodel - intrinsic and extrinsicameracalibration - tracking, and semanti Co5

segmentation for drivable surfa@stimation BTL3

Practice Design perception system usi@@gmera Sensor MATLAB Automated Driving To
Box
TEXT BOOKS
1. Paul F. McManamanLiDAR Technologies and Systems, Betcations, 2019
) Changzhan GhortRange MicreMotion Sensing with Radar Technology, IE0.19.
HimanshuPrakashlain,AnbumaniS u b r a m &ealTisn@ UppeiBody Human Pose Estimatiq
3. Usi ng a De Resdarciaticle r a ”
REFERENCE BOOKS
Christian Wohlex 05 / 2 YLJzi SNJ xAaA2yyY 9FFAOASYyd aSi
1. 2012.
PeterJ.G.Teunissen, OliverMontenbruck, Springer Handbook of Global Navigation Satel
2. | Systems, 2017.
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https://spie.org/profile/Paul.McManamon-11830
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Changzhan+Gu&search-alias=stripbooks

COURSE TITLY

STATE ESTIMATION AND VEHICLE CONTROL

AUTONOMOUS CAR

CREDITS

COURSE COL

EATS51907

COURSE

CATEGORY

HN

L-T-P-S

3-0-0-1

Version

1.0

Approval
Details

36th ACM

LEARNING LEVE

BTL3

ASSESSMENT

SCHEME

First

Second Periodica

Seminar/

Surprise Test

Periodical / Quiz

Assessment

Assignments/ Attendance

Assessment Project

ESE

15% 15% 10% 5% 5%

50%

Course

Description Lateral Vehicle Modeling.

This course provides knowledge on conceptStéte Estimation and Optimizin@ath
Planning, Autonomy and Decision MakiMghicle control and Actuation, Longitudinal

To applythe concept ofState Estimatiorand Optimizing

To desigrthe concept of Path Planning

To developthe concept of Autonomy and Decision Making

To demonstratehe concept ofVehicle control and Actuation

To construct theeoncept ofLongitudinal & Lateral Vehicle Modeling

Course
Objectives

agrODE

Upon completion of this course, the students will be able to
Applythe concept ofState Estimation and Optimizing

Desigrthe concept of Path Planning

Developthe concept of Autonomy and Decision Making
Demonstratethe concept oiVehicle control and Actuation
Construct theconcept ofLongitudinal & Lateral Vehicle Modeling

Course
Outcomes

arODdE

Prerequisites: Nil

CO, PO AND PSO MAPPING

PO
-1

PG| PG| PO PG PG

CoO 12

Ll 0]

Co1

[EEY
1
=

CG2

CG3

CO4 T 2

=

0
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w
RPN O

NINININ|F- -bg
=

RIN[(RP PR 008
1
'—\
'—\
'—\

NN NN
RINEFN

CG5 1 -

he)
I\JHI\)I—‘I\)I\)QU)

RNk (N

1. Weakly related, 2: Moderately related and 3: Strongly related

MODULE 1State Estimation and Optimizing

CD)

Introduction toState Estimation and Optimizirgnethodology- method of least squaresState
Estimation- Linear and Nonlinear Kalmant&ik - GNSS/INS Sensing for Pose EstimatidDAR
Sensing An Autonomous Vehicle State Estimat@ARLA simulator.

Practice- CARLA simulatayIntroduction

Co1
BTL3

MODULE 2Path Planning Techniques

CI)

Introduction Path Planning Methodology- discrete path planning and algorithmsPrediction
- behavior of noving objects behavior planning in a setfriving car build candidate trajectories
for the vehicle to follow.

Practice Design path planning system using MATLAB Automated Driving Toolbox

CG2
BTIL3

MODULE 3Autonomy and Decision Making

(9D

Reinforcement learning, conflict learning and HMM learrimgption planning and moddbased
diagnosis, Markov decision processes and hidden Markodels (HMM Introduction to RGOS
Packages and Catkin Workspaces.

Practice Writing ROS Nodesintroduce Carla

Co3
BTL3

MODULE 4Vehicle control and Actuation

(9D
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Introduction to Vehicle control and Actuatior- methods — introduction to PID Controt

implement a PID control logic in Matlab to maneuver the vehicle around the track 51(_?_43
Practice Design vehicle cortdl system using MATLAB Automated Driving Tool Box
MODULE 5Longitudinal & Lateral Vehicle Modeling and control (9D
Longitudinalandlateral dynamic models for gehicleand create controllers that regulate speg CO5
and path tracking performance using Matlab. BTL3
TEXT BOOKS

1 Amditis A., Lytrivis P., Portouli E., Sensing and Actuation in Intelligent Vehicles, Handh

) Intelligent Vehicles. Springer, 2012,
2 Kalman, H InfinityDan SimonQptimal State Estimation, Repro bo@16.
Umar Zakir Abdul Hami d, Vol kan Sezer C‘inipart

3. 20109.

REFERENCES

1. Handbook of Intelligent Vehicles. Springer, 2012.

Soudbakhsh D., Eskandarian A. Vehicle Lateral and Ste@ongol. In: Eskandarian A. (ed

2. https://carla.readthedocs.io/en/latest/start_introduction

LIST OF COURSES UNDER THE HONORS IN ELECTRIC VEHIZOBE-AND E

SL.| COURSE| COURSE
NO | CATEGOR CODE NAME OF THE COURSE L|T| P C S | TCH
2 HN EAT51909| Battery Technology and Managemen 3 || o 3 1] 3
HN EAT51910| Advanced Propulsion System for
3. Electric Drive Vehicles 3 (00| 3 |1]3
4 HN EAT51911| Energy Storage Devices and System 3 || o 3 11 3
Total Credis 12
V SEMESTER:
COURSE TITL HYBRID VEHICLES CREDITS 3
COURSE
COURSE COD EAT51908 CATEGORY HN L-T-P-S 3-0-0-1
Version 1.0 Approval Details | 36" ACM | LEARNING LEVI BTL3
ASSESSMENT SCHEME
. - - Seminar/ .
First Periodical| Second Periodica Assignments/ Surprlse_ Attendance ESE
Assessment Assessment . Test / Quiz
Project
15% 15% 10% 5% 5% 50%
Cogrsg This course provides knowledge on hybrid vehicles and its components
Description
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To develogrequirements of hybrid vehicles

Todemonstrate the various types of Induction motors

To discusthe different types of motors and controllers

To analyzé¢he significance of electric vehicle design consideration
Todemonstrate different types of Hybrid vehicles

Course
Objectives

arODE

Upon completion of this course, the students will be able to
Develop reqirements of hybrid vehicles

Demonstrate the various types of induction motors

Discuss the different types of motors and controllers

Analyse the significance of electric vehicle design consideration
Demonstrate different types of Hybrid vehicles

Course
Outcomes

agrLODE

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
-1 -2 -3 -4 -5 -6 -7 -8 9 | -10| 11| ‘12| O1 | O2
Co1 2 1 2 2 1 2 1 - 2 2 1 2 2 1
CQO2 1 2 1 2 - - 1 - 1 - 1 1 2
CO3 2 1 1 1 - 2 1 - 2 2 1 2 2 1
CG4 1 1 1 2 1 - - 1 - 1 - 1 1 2
CO5 1 1 1 1 - - - 1 - 1 - 1 1 2
1. Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1 REQUIREMENT FOR HYBRID VEHICLES (9D

Need of Emobility - EMobility Policy- Performance comparation of conventional, electric & co1
hybrid vehiclesLayout of Evehicle Specification of electric and hybrid vehicle€ase study BTL2

MODULE 2 CONFIGURATION @FBRID VEHICLES (9D

Types of Hybrids Series, Parallel, Split Parallel, Series Parallel - Advantages ang

) . X . Co2
Disadvantages. Power split devie€Energy Flow- Energy Management SystemDesign BTL2
consideration

MODULE & DRIVES AND CONTROL (9D

Introduction to drives Principles Classification Construction Power, Torque and speeq
. . . . . COo3

curves Power requirements and calculatiemorque Production, Equivalent Circultypes of
. BTL3
operation— Control Methods

MODULE 4 INDUCTION MOTORS (9D
Induction Motors-Principles Classificatior- Construction Working— Characteristics Speed CO4
control Methods BTL-3
MODULE 5§ HYBRID VEHICLE DESIGN CONSIDERATION (9D

Aerodynamic- Rollingresistance- Transmission efficiency Vehicle massElectric vehicle  cgg
chassis and Body design consideratioHgating and cooling system€ontrollers Power BTL3
steering Tyre choiceWing Mirror, Aerials and Luggage racks

TEXT BOOKS
1. |Jamed ar mi ni e and John Lowry, “Electric Vehic
2. |1 gbal Husain, “ EI eletsriigen aFnudn dHaynternitda |Vse'h,i cd Re(H
3.|]MehrdadEhsani, “Modern Electric, Hybrid EI g
REFERENCE BOOKS
1 Ron HodKi nson, “light Wei ght El ectricl/
" | Publication,2015.
2.|Lino Guzzella, “Vehicle Propulsion System”
VI SEMESTER:
COURSE TITL BATTERY TECHNOLOGY WNNAGEMENT CREDITS 3
CCOOUSES E EAT51909 COURSE CATEGOFH HN L-T-P-S 3-0-0-1
h
Version 1.0 Approval Details S At LEARNING LEVE BTL3

327



ASSESSMENT SCHEME

Pl SEEO T Seminar/ Surprise
Periodical Periodical : . prise Attendance ESE
Assignments/ Project| Test/ Quiz
Assessment Assessment
15% 15% 10% 5% 5% 50%
Course . . )
Description This course provides knowledge on battery technology and its management
1. To discuss oelectrochemical energy storage
2. To develop concepts amajor battery chemistries and testing
Course . .
L 3. To design on recent technology changes in battery
Objectives . ?
4. To examine on advancement in battery technology
5. To demonstrate about batteries for Automotives.
Uponcompletion of this course, the students will be able to
1. Discuss omrlectrochemical energy storage
Course 2. Develop concepts omajor battery chemistries and testing
Outcomes | 3. Design on recent technology changedattery
4. Examine on advancement in battery technology
5. Demonstrate about batteries for Automotives.

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PS| PS
-1 -2 -3 -4 -5 -6 -7 -8 -9 | (10| 11| 12| O1 | O2
COl1 2 1 2 2 1 2 1 - 2 2 1 1 2 1
CO2 1 2 1 2 - 1 1 1 - 1 1 2
CO3 2 1 2 1 2 1 - 2 2 1 2 2 1
Co4 1 2 1 2 1 - - 1 - 1 - 1 1 2
CQO5 1 1 1 1 - - - 1 - 1 1 1 1 2
1: Weakly related, 2: Moderately related and 3: Strongly related
MODULE 1INTRODUCTION TO ELECTROCHEMICAL ENERGY STORAGE (9D
Introduction to battery technologies Electromotive fordeeversible cellsRelation between Cco1
electrical energy and energyntent of a celFree energy changes and electromotive force
. g BTL2
cell Current challenges in Energy storage Technologies.
MODULE 2MAJOR BATTERY CHEMISTRIES DEVELOPMENT AND TESTING (9D
Battery performance evaluatierPrimary battery- Service time Voltage data Service life-
ohmic load curve Effect of operating temperature on service life. Secondary battef CO2
Discharge curves Terminal voltag@$ateau voltge —Lead acid Batteries Construction and BTL2
application.
MODULE & RECENT TECHNOLOGIES (9D
Recent development of electrode materials in lithitom batteries Recent development o co3
solid electrolytes and their application to solid state battef&dymer solicelectrolytes for BTL3
lithium-ion conduction
MODULE ¢ RECENT TECHNOLOGEES (9D
Thin Film solid state Batteries: Fundamentals, Construction, and applicati®@uper| CO4
Capacitors: Fundamental, Construction and application. BTL3
MODULE 5BATTERISFOR AUTOMOTIVESFUTURE PROSPECTS (Ch)]
Degrees of vehicle electrificationBattery size vs. applicatiotdSABC and DOE targets | g5
vehicular energy storage systemsnalysis and Simulation bétteries- Equivalent circuitang g2
life modelling— Environmental concerns in battery productiemecycling of batteries

TEXT BOOKS

L SpringerPublication, 2012.

T.Minami, M.Tatsumisago, M.Wakihara, C. lwakura,S. Kohijiya, Solid state ionics for bg

2. | Sandeep Dhameja, Electric Vehicle Battery Systems, Newness publication, 2011.

REFERENCE BOOKS

ed., Wiley- VCH, Verlag, GmbR0Q11.

1| Bard, Allen J., and Larry R. Faulkner. Electrochemical Methods: Fundamentals and Applicatiq
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2 | Masataka Wakihara and Osamu Yamamoto, LithioimBatteries Fundamental and Performan
Wiley-VCH, Verlag GmbH, 2012.

VIl SEMESTER:
ADVANCED PROPULSION SYSTEM FOR ELECTR
COURSE TITL CREDITS 3
VEHICLES
COURSE COURSE
EAT51910 HN L-T-P-S 3-0-0-1
CODE CATEGORY
Version 1.0 Approval Details 36thACM | LEARNING LEVE BTL3
ASSESSMENT SCHEME
First Seminar/
o Second Periodica . Surprise
Periodical Assignments/ P . Attendance ESE
Assessment . Test / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course . . . . o
L This course provides knowledge on various motors and its applications.
Description
1. To discuss on the fundamentals of permanent magnet brushless DC motors.
Course 2. To develop concepts of permanent synchronous magnet motors
Obiectives 3. To demonstrateconcepts of switched reluctance motors
) 4. To determine the concepts of stepper motors and its applications
5. To demonstrate the basic concepts of other special machines
Upon completion of this course, the students will be able to
1. Discuss ofundamentals of permanent magnet brushless DC motors.
Course 2. Develop concepts of permanent synchronous magnet motors
Outcomes 3. Demonstrate concepts of switched reluctance motors
4. Determine the concepts of stepper motors and its applications
5. Demonstrate the basic conceptsather special machines

Prerequisites: Nil

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PG| PO| PO| PO| PO| PO| PS| PSO

-1 -2 -3 -4 -5 -6 7 -8 -9 10| (11| ‘12 | O -2
CO1 2 1 2 1 1 2 1 - 2 2 1 2 2 1
CO2 1 2 1 2 - - - 1 - 1 - 1 1 2
CG3 2 1 1 1 - 2 1 - 2 1 1 2 2 1
CO4 1 1 1 2 1 - - 1 - 1 - 1 1 2
CO5 1 1 1 1 - - - 1 - 1 - 1 1 2

1: Weakly related, 2: Moderately related and 3: Strongly related

MODULE 4PERMANENT MAGNET BRUSHLESS DC MOTORS 9V
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Fundamentals of Permanent MagnekgpesPrinciple of operatiodMagnetic circuit analysis COL1

EMF and Torque Equatic@haracteristics and control BTL2
MODULE 2PERMANENT MAGNET SYNCHRONOUS MOTORS 9V
Principle of operatiorEMF and Torque equatioABhasor diagrarfPower controllers-Torque co2
speed characteristicsDigital controllers—Constructional features, operatingrinciple and BTL2
characteristics of synchronous reluctance motor.

MODULE 3 SWITCHED RELUCTANCE MOTORS 9V
Constructional features—Principle of operatiosTorque predictiorCharacteristics Powe  CQO3
controllers—Control of SRM driv&ensor less operation of SRMpplications. BTL3
MODULE 4 STEPPER MOTORS (9D

Constructional featuresPrinciple of operatin —Types—Torque predictions-Linear and Non CO4

linear analysisCharacteristicsDrive circuits-Closed loop contretApplications. BTL2
MODULE 50THER SPECIAL MACHINES (9D
Principle of operation and characteristics of Hysteresis mefi series motorsLinear motor CG5
—Applications BTL2
TEXT BOOKS
1. |T-J.E. Miller, *“Brushless mag mpress, Landod 20R® | uct
2. | R. Krishnan, ‘*Switched Reluctance motor dri
REFERENCE BOOKS
1.|R. Kri shnan, ) El ectric motor drives' , Pren
2 D. P. Kot hari and | .J. Nagr at h publishing tommanyr New Dethia Thi
" | Edition, 2014.
COURSE TITL ENERGY STORAGE DEVICES AND SYSTEM CREDITS 3
COURSE
RSE C EAT51911 HN L-T-P- -0-0-1
COURSE CO 519 CATEGORY S 3-0-0
Version 1.0 Approval Details 36th ACM LEARNING BTL3
’ PP LEVEL
ASSESSMENT SCHEME
. o Second Seminar/ .
First Periodical L . Surprise Test]
Periodical Assignments/ . Attendance ESE
Assessment . / Quiz
Assessment Project
15% 15% 10% 5% 5% 50%
Course . . .
L This course gives knowledge on energy storage devices and systems
Description
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Todiscuss on electrical energy storage technologies
To illustrate the needs for electrical energy storage
To examine the features of energy storage systems
To develop electrochemical energy storage systems
To demonstrate energy storage systems

Course
Objectives

arwbdpE

Upon completion of this course, the students will be alole
Discuss on electrical energy storage technologies
lllustrate the needs for electrical energy storage
Examine the features of energy storage systems
Develop electrochemical energy storage systems
Demonstrate energy storage systems

Course
Outcomes

arwbdpE

Prerequisites:

CO, PO AND PSO MAPPING

co PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PG| PO| PS| PS

-1 2 -3 4 5 -6 7 8 -9 10| 11 | 12| O1 | O2

Co1 2 1 2 2 1 2 1 - 2 2 1 2 2 1
CO2 1 2 1 2 - - - 1 - 1 - 1 1 2
CG3 2 1 1 1 - 2 1 - 2 2 1 2 2 1
CO4 1 1 1 2 1 - - 1 - 1 - 1 1 2
CG5 1 1 1 1 - - - 1 - 1 - 1 1 2

1: Weakly related, 2: Moderately related an8: Strongly related
MODULE -“ELECTRICAL ENERGY STORAGE TECHNOLOGIES (9D

Characteristics of Electricity, Electricity, ahé roles of EES, High generation cost during pg

. . . . . Co1l
demand periods, Need for continuous afteixible supply, long distance between generation g BT
consumption, Congestion in powgrids, Transmission by cable.

MODULE 2NEEDS FOR ELECTREDNHRGY STORAGE (9D
Emerging needs for EES, more renewable endegg,fossil fuel, Smart Grid uses, The role co2
electrical energy storage technologies, The rdtes the viewpoint of a utility, The roles fror BTL
the viewpoint of consumers, The roles frahe viewpoint of generators of renewable energy

MODULE 3FEATURES OF ENERGY STORAGE SYSTEMS (0]
Classification of EES systems, Mechanical staggtems, Pumped hydro storage (PH
Compressed air energy storage (CAES), Flyveneetly storage (FES), Electrochemical stof CO3
systems, Secondary batterieglow batteriesChemical energy storage, Hydrogen (H BTL3
Synthetic natural gas (SNG).

MODULE 4 ELECTROCHEMICAL ENERGY STORAGE SYSTEMS (9D
Batteries: Primary, Secondary batteries; difference between primary and secondary bat cod
chemistries of prirary batteries such as Zi@arbon, Alkaline. Advantages, disadvantag

o T . . BTL2
limitations and application each above mentioned batteries.

MODULE 5 ENERGY STORAGE SYSTEMS (0]
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Secondary batteries such as Lead acid, Nickel Cadmium, Metal hyditisiesn lion, lithium cos
phosphate and high temperature batteriesodiumsulphur. Advantages, disadvantage BTL2

limitations and application each above mentioned batteries.

TEXT BOOKS

1 “James M. Eyer, Joseph J. | aStoragecBeriefitaadn Miarke)

' Analysis”, Sandia National Laboratories,

REFERENCE BOOKS

1 “Jim Eyer, Garth Corey?”, Ener gy Svarket Boteetial
Assessment Guide, Report, Sandia National Laboratorie2(P€h

2 O’ Hayre, SW Cha, W Colella and FB Prinz,

3. Xianguo Li, “Principles of Fuel Cell s”, T
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