Regulation 2023
Program Structure

1021 Diploma in Automobile Engineering
Program Outcomes (PO’s)

POs are statements that describe what students are expected to know and be able to
do upon graduating from the program. These relate to the skills, knowledge,
analytical ability, attitude, and behavior that students acquire through the program.
The POs essentially indicate what the students can do from subject-wise knowledge
acquired by them during the program. As such, POs define the professional profile of
an engineering diploma graduate.

NBA has defined the following seven POs for an Engineering diploma graduate:

PO1: Basic and Discipline-specific knowledge: Apply knowledge of basic
mathematics, science and engineering fundamentals and an engineering
specialization to solve the engineering problems.

PO2: Problem analysis: Identify and analyse well-defined engineering problems
using codified standard methods.

PO3: Design/ development of solutions: Design solutions for well-defined technical
problems and assist with the design of systems components or processes to meet
specified needs.

PO4: Engineering Tools, Experimentation, and Testing: Apply modern engineering
tools and appropriate technique to conduct standard tests and measurements.

PO5: Engineering practices for society, sustainability and environment: Apply
appropriate technology in the context of society, sustainability, environment and
ethical practices.

PO6: Project Management: Use engineering management principles individually, as
a team member or as a leader to manage projects and effectively communicate
about well-defined engineering activities.

PO7: Life-long learning: Ability to analyse individual needs and engage in updating in

the context of technological changes.



Credit Distribution

Semester No of Courses Periods Credits
Semester | 8 640 20
Semester I 9 640 20
Semester |lI 7 640 21
Semester IV 7 640 19
Semester V 8 640 22
Semester VI 3 660 18

Total 120

# Industrial Training during Summer vacation for Two Weeks has to be completed to earn
the required two credits.



GOVERNMENT OF TAMIL NADU
DEPARTMENT OF TECHNICAL EDUCATION
DIPLOMA IN ENGINEERING & TECHNOLOGY - REGULATION 2023
1021 DIPLOMA IN AUTOMOBILE ENGINEERING (FT)

Semester Il
# |Course Category Course Type Code Course Title L-T-P Period Credit End Exam
1 |Program Core Theory 1021233110 |Manufacturing Technology | 3-0-0 45 3 Theory
2 |Program Core Practicum 1021233230 |Automotive Engines 2-0-2 60 3 Theory
3 |Program Core Practicum 1021233340 |Mechanics of Materials 1-0-4 75 3 Practical
4 |Program Core Practicum 1021233440 |Automotive Electrical and Electronics Systems| 1-0-4 75 3 Practical
5 [Program Core Practicum 1021233540 |Automobile Engineering Drawing 1-0-4 75 3 Practical
6 |Program Core Practicum 1021233640 |Fluid Power Systems 1-0-4 75 3 Practical
7 |Open Elective Advanced Skill Certification 1021233760 |Advanced Skills Certification - llI 1-0-2 60 2 NA
8 |Humanities & Social [Integrated Learning Experience 1021233880 |Growth Lab - 30 - -
Science
9 |Audit Course Integrated Learning Experience 1021233881 |Induction Program - Il - 16 - -
10 |Audit Course Integrated Learning Experience 1021233882 |I&E/ Club Activity/ Community Initiatives - 16 - -
11 |Audit Course Integrated Learning Experience 1021233883 |Shop floor Immersion - 8 - -
12 |Audit Course Integrated Learning Experience 1021233884 |Student-Led Initiative - 22 - -
13 |Audit Course Integrated Learning Experience 1021233885 |Emerging Technology Seminars - 8 - -
14 |Audit Course Integrated Learning Experience 1021233886 |Health & Wellness - 30 1 NA
Library 15
Test & Revisions 30
Total| 640 21
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Semester IV

# |Course Category Course Type Code Course Title L-T-P Period Credit End Exam
1 [Program Core Theory 1021234110 [Power units and Transmission 3-0-0 45 3 Theory
2 |Program Core Practicum 1021234230 [Fuels, Combustion and Emission Control 2-0-2 60 3 Theory
3 |Program Core Practicum 1021234340 |Manufacturing Technology Il 1-0-4 75 3 Practical
4 |Program Core Practicum 1020234440 |[Sensors and Actuators 1-0-4 75 3 Practical
5 [Program Core Practicum 1021234540 |[Automobile Component Design 1-0-2 45 2 Practical
6 |Program Core Practicum 1020234640 |Metrology and Measurements 1-0-4 75 3 Practical
7 |Open Elective Advanced Skill Certification 1021234760 |Advanced Skills Certification - IV 1-0-2 60 2 NA
8 |Audit Course Integrated Learning Experience 1021234880 [Induction Program (Driving Practice) - 40 0 NA
9 |Audit Course Integrated Learning Experience 1021234882 |I&E/ Club Activity/ Community Initiatives - 30 0 -
10 |Audit Course Integrated Learning Experience 1021234883 |Shop floor Immersion - 15 0 -
11 |Audit Course Integrated Learning Experience 1021234884 |Student-Led Initiative - 15 0 -
12 |Audit Course Integrated Learning Experience 1021234885 |Emerging Technology Seminars - 15 0 -
13 |Audit Course Integrated Learning Experience 1021234886 |Health & Wellness - 15 0 -
14 |Audit Course Integrated Learning Experience 1021234887 [Special Interest Groups (Placement Training) - 30 0 -
Library 15
Test & Revisions 30
Total| 640 19
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Semester V
# Course Category Course Type Code Course Title L-T-P Period Credit End Exam
1 [Program Core Practicum 1021235130 |Vehicle Body Engineering 2-0-2 60 3 Theory
2 |Program Core Practicum 1021235230 |Electric & Hybrid Vehicle technology 3-0-2 75 4 Theory
3 [Program Elective Theory Elective - | 3-0-0 45 3 Theory
4 |Program Core Practicum 1021235440 |Automobile Servicing Practical 1-0-4 75 3 Practical
5 [Program Elective Practicum Elective - Il 1-0-4 75 3 Practical
6 [Humanities & Social |Practicum 1021235654 [Innovation & Startup 1-0-2 45 2 Project

Science

7 |Project/Internship Project/Internship 1021235773 |Industrial Training* [Vacation - 90 Hours] / - - 2 Project

Mini Project (Sandwich Only)
8 |Open Elective Advanced Skill Certification 1021235860 |Advanced Skills Certification - V 1-0-2 60 2 NA
9 [Audit Course Integrated Learning Experience 1021235881 |Induction program I - 40 0 -
10 |Audit Course Integrated Learning Experience 1021235884 |Student-Led Initiative - 30 0 -
11 |Audit Course Integrated Learning Experience 1021238986 |Health & Wellness - 30 0 -
12 |Audit Course Integrated Learning Experience 1021235887 |Special Interest Groups (Placement Training) - 60 0 -

Test & Revisions 45
Total| 640 22

* All the Full Time students should undergo a minimum period of Two Weeks Industrial Training during the vacation holidays. For Sandwich Students a Mini Project has to be
completed to earn the 2 credits for this course.
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Semester VI
Course Category Course Type Code Course Title L-T-P Period Credit End Exam
Program Core Theory 1021236110 |Industrial Management and Transport 3-0-0 45 3 Theory
Engineering.
Open Elective Practicum Elective-lll 1-0-4 75 3 Practical
Industrial Training / | Project/Internship In-house Project / Internship / Fellowship ** - 540 12 Project
Project
Total 660 18
Industrial Training / | Project/Internship 1021236351 [Internship - 540 12 Project
Project
Industrial Training/ | Project/Internship 1021236353 |Fellowship - 540 12 Project
Project
Industrial Training / | Project/Internship 1021236374 |In-house Project - 540 12 Project
Project
Industrial Training / . . 2023234274 . - .
Project Project/Internship 2023237274 Industrial Training (SW) - 540 12 Project

Note: ** Every student should select any one from the In-House Project or Internship or Fellowship. The guidelines given below have to be followed.

For the Sandwich programme, Industrial Training in the fourth and seventh semester will be given. The guidelines given below have to be followed.
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Elective - |
Course Category Course Type Code Course Title L-T-P Period Credit End Exam
Program Elective Theory 1021235311 |Tractor and Farm Equipment 3-0-0 45 3 Theory
Program Elective Theory 1021235312 |Vehicle Aerodynamics and Design 3-0-0 45 3 Theory
Program Elective Theory 1021235313 |Heavy Vehicle Engineering 3-0-0 45 3 Theory
Program Elective Theory 1021235314 |Automotive Safety Systems 3-0-0 45 3 Theory
Program Elective Theory 1021235315 [Advanced Automotive Systems 3-0-0 45 3 Theory
Program Elective Theory 1021235316 |Alternative Fuels 3-0-0 45 3 Theory
Program Elective Theory 1021235317 |Alternative Energy sources 3-0-0 45 3 Theory
Program Elective Theory 1021235318 |Special Purpose Vehicles 3-0-0 45 3 Theory

Elective - Il
Course Category Course Type Code Course Title L-T-P Period Credit End Exam
Program Elective Practicum 1020235541 [CNC Programming 1-0-4 75 3 Practical
Program Elective Practicum 1021235542 |Two-Wheeler and Three-Wheeler Technology | 1-0-4 75 3 Practical
Program Elective Practicum 1020235543 |Industrial IoT 1-0-4 75 3 Practical
Program Elective Practicum 1020235544 | Advanced Welding Technologies 1-0-4 75 3 Practical
Program Elective Practicum 1020235545 [Industrial Robotics 1-0-4 75 3 Practical
Program Elective Practicum 1020235546 |HVAC Systems and Components 1-0-4 75 3 Practical
Program Elective Practicum 1021235547 |Engine Testing 1-0-4 75 3 Practical
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Elective - lll (Pathway)

# |Course Category Course Type Code Course Title L-T-P Period Credit End Exam
1 |Elective | Technocrats Practicum 1021236241 |Vehicle Testing 1-0-4 75 3 Practical
2 |Elective | Technocrats Practicum 1021236242 |Earth Moving Equipments 1-0-4 75 3 Practical
3 |Elective | Technologist Practicum 1020236243 |Non-Destructive Testing 1-0-4 75 3 Practical
4 |Elective | Technologist Practicum 1020236244 |Process Automation 1-0-4 75 3 Practical
5 |Elective | Technologist Practicum 1021236245 |Additive Manufacturing Practical 1-0-4 75 3 Practical
6 |Elective | Technocrats Practicum 1021236246 |Electrical Vehicle Technology Practical 1-0-4 75 3 Practical
7 |Elective | Open elective Practicum Online Courses $ 1-0-4 75 3 Practical

$ Online courses with the same credit available in AICTE, SWAYAM, NPTEL and reputed Institutions with the proper evaluation system and certification can be considered
after proper approval from the Chairman Board of Examinations.




1021233110 L T P C

Manufacturing Technology |

THEORY 3 0 0 3

Introduction:

Manufacturing, the major and the most important aspect in industry, needs utmost care and

attention. Knowledge about casting processes and allied areas will be of great use to the

personnel involved in production.

The areas like Moulding Machines, Casting Processes, Heat Treatment, Bulk Deformation

Processes, Forging, Non-Conventional Machining Processes, , Manufacturing of Plastic

Components, Theory of Metal Cutting and Powder Metallurgy will provide the students an

opportunity to train themselves with the skills needed for the present day industrial scenario.

Course Objectives:

The Objective of this course is to enable the student to,

Acquire Knowledge about types of moulding machines and casting processes heat
treatment.

Knowledge about various heat treatments and Bulk Deformation Processes.

Acquire knowledge about forging and non-conventional machining processes
Knowledge about the Manufacturing of Plastic Components.

Describe the functioning of Theory of Metal Cutting and Powder Metallurgy.

Course Outcomes:

After successful completion of this course, the students can able to

CO1: Acquire Knowledge about the moulding machines and casting processes
CO2: Knowledge about various heat treatments and Bulk Deformation Processes,
CO3: Understand the forging and non-conventional machining processes

CO4: Describe the Manufacturing of Plastic components

CO5: Demonstrate the theory of metal cutting and Powder Metallurgy.

Prerequisites:

NIL

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P C

Manufacturing Technology |

THEORY 3 0 0 3
CO/PO Mapping
CO/PO PO1 P02 P03 P04 POS5 PO6 PO7

CO1 3 2 2 3 1 1
Cco2 2 1 2 3 1 1
co3 2 3 3 3

co4 2 3 3 3 1 1
Co5 3 2 2 2 1 1

Legend:3-HighCorrelation, 2-MediumCorrelation, 1-LowCorrelation

Instructional Strategy

e It is advised that teachers take steps to pique pupils' attention and boost their learning
confidence.

e To help students learn and appreciate numerous concepts and principles in each area,
teachers should provide examples from daily life, realistic situations and real- world
engineering and technological applications.

e The demonstration can make the subject exciting and foster in the students a scientific
mindset. Student activities should be planned on all the topics.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome-and employability-based.

e All demonstrations/Hand-on practices are under a simulated environment (may be

followed by a real environment as far as possible).

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P C
Manufacturing Technology |
THEORY 3 0 0 3
Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4 (60 marks)
Quiz
Written test
Written test MCQ Model Written
Mode (Another Two
(Two units) its) (Online / Examination | Examination
units
Offline)
Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60
Marks 15 5 20 60
Tentative
6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The

marks scored will be converted to 15 Marks. Best of one will be considered for the internal

assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions

can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

REGULATION 2023

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025




1021233110 L T P C
Manufacturing Technology |
THEORY 3 0 0 3

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online
/Offline. The answer scripts of every student (online / offline) for this assessment should be
kept for records and future verification. The marks scored should be converted to 5 marks for

the internal assessment

CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:
Answer Ten questions by selecting two questions from each unit. Each question carries 10

marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P

Manufacturing Technology |
THEORY 3 0 0

Syllabus Contents

UNITI | MOULDING MACHINES AND CASTING

1.1: Moulding Machines:
Construction and working principle of Jolt machine, Squeezer and Sand slinger. Core -
core sand — properties. CO, process -core making. Construction and working principle

of Cupola furnace.

1.2: Casting:

Shell mould casting — investment casting — pressure die casting — hot chamber die
casting — cold chamber die casting — gravity die casting — centrifugal casting -
continuous casting-  defects in casting — causes and remedies.

UNIT Il | HEAT TREATMENT AND PRESS WORKING.

2.1: Heat treatment:

Heat treatment processes—purpose—procedures—applications of various heat
treatment processes— lron - carbon equilibrium diagram - full annealing -
normalizing—hardening—tempering — quenching medium--flame hardening.

2.2: Press working:

Press working: Types of presses—Mechanical and Hydraulic presses — press working
operations — bending operations—angle bending — chemical bending — curling -

drawing — shearing operations — blanking, piercing, trimming — notching — lancing.

UNIT Il | FORGING AND NON-CONVENTIONAL MACHINING PROCESSES.

3.1: Forging:
Hot working, cold working — advantages of hot working and cold working— hot working
operations — rolling, forging, smith forging, drop forging, upset forging, press forging —

roll forging.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P C
Manufacturing Technology |
THEORY 3 0 0 3
3.2: Non-Conventional Machining Processes:
Construction, working, advantages, disadvantages and applications of Ultrasonic
machining-chemical machining-electro chemical grinding-electrical discharge
machining-plasma arc machining-LASER machining.
UNIT IV | MANUFACTURING OF PLASTIC COMPONENTS
4.1: Plastic Components: 7
Types of plastics-Engineering plastics — thermosets — composite - structural foam,
elastomers - polymer alloys and liquid crystal polymers
4.2: Factors Influencing The Selection Of Plastics:
Mechanical properties — degradation- wear resistance -frictional properties- special
properties - processing.
4.3: Processing of Plastics:
Extrusion-general features of single screw extrusion -twin screw extruders and
types-Injection moulding- types: Plunger type.-Reciprocating screw injection - details of
injection mould -sandwich moulding - gas injection moulding - injection moulding of
thermosetting materials calendaring and rotational moulding.
UNITV | THEORY OF METAL CUTTING AND POWDER METALLURGY
5.1:Theory of metal cutting: 7
Introduction — orthogonal cutting — oblique cutting - single point cutting tool -
nomenclature — types of chips — chip breakers — cutting tool materials — properties —
tool wears - factors affecting tool life — cutting fluids — functions — properties of
cutting fluid.
5.2: Powder Metallurgy:
Methods of manufacturing metal powders— atomization, reduction and electrolysis
deposition—compacting—sintering—sizing—infiltration— mechanical properties of Parts
made by powder metallurgy—design rules for the powder metallurgy process.
Test + Revision | 10
Total | 45

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P C

Manufacturing Technology |
THEORY 3 0 0 3

Suggested list of Student Activities
1. Prepare the green sand mould for the solid pattern.
2. Prepare the green sand mould for the split pattern.
3. Study and prepare a report about plastic injection moulding.

4. Prepare the list of materials and its uses in Automobile vehicles.

Text book for Reference:

1. Elements of workshop Technology Volume | & Il — Hajra Chowdry & Bhattacharaya - II™
Edition - Media Promoters & Publishers Pvt. Ltd.

2. Introduction of basic manufacturing processes and workshop technology -
Rajendersingh — New age International (P) Ltd. Publishers.

3. Production Technology — HMT - Edn. 18 - published by Tata McGraw Hill publishing Co.
Ltd.

4. Manufacturing Technology, Volume II, Fourth Edition, P N Rao, McGraw Hill Education
(india) Private Limited. Sixth reprint 2024.

Web-based/Online Resources:
e https://nptel.ac.in/courses/112/107/112107219/
e https://nptel.ac.in/courses/112/107/112107144/
e https://nptel.ac.in/courses/112/105/112105127/

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233110 L T P C

Manufacturing Technology |
THEORY 3 0 0 3

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021233230 L T P C

AUTOMOTIVE ENGINES

PRACTICUM 2 0 2 3

Introduction:

This is the core technology subject. All automotive vehicles are powered by IC engines. Hence

the fundamental knowledge of automobile engines is most essential for the auto technicians.

This subject will help in understanding the procedure of inspection, diagnosis and testing of

engines and other systems. This subject deals with all systems in automobile engines.

Course Objectives:

To Learn Thermodynamic Systems, Thermodynamic Laws & Thermodynamic Cycle.

To learn about the construction and working fundamentals of IC Engines and its
components

To learn the working principle of the fuel system of petrol and diesel engines.

To learn the lubrication & cooling systems of engines.

To learn the performance parameters of IC engines.

Course Outcomes:

On successful completion of this course, the students will be able to

CO1: Understand the various thermodynamic systems and various components of the IC

engine.

C02: Gain knowledge about the fundamentals of IC engine construction and working

principle.

CO3: Identify and differentiate fuel systems in petrol and diesel engines.

CO4: Realize the importance of lubrication & cooling systems.

COS5: Understand the engine performance parameter.

Prerequisites:

NIL

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023



1021233230 AUTOMOTIVE ENGINES il L L
PRACTICUM 2 0 2 3
CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 PO6 PO7
co1 2 1 2 3 1
Cc0o2 3 2 2 3 1
Cco3 3 2 3 3 1
Cco4 2 2 3 2 1
C0o5 1 2 1
Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation
Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
. . . Written
Written Test Written Test . Written Test -
Practical Test Examination
Theory Theory (Complete
Mode (ANl (Complete
(Any Two (Another Two ) Theory
. ) Exercises) . Theory
Units) Units) Portions) :
Portions)
Duration 2 2 3 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 0 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule

REGULATION 2023

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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1021233230 L T P C

AUTOMOTIVE ENGINES

PRACTICUM 2 0 2 3

Note:

CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. The best of one will be considered
for the internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.

In each unit, Four questions can be asked. Each question may have subdivisions. A

maximum of two subdivisions shall be permitted.

CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation as below. The marks awarded for
100 marks will be converted to 15 Marks for the internal mark.

Practical documents should be maintained for every exercise/experiment immediately
after completion of the practice.

The practical document should be submitted for the practical test. Each
exercise/experiment should be evaluated for 10 Marks. The total marks awarded should
be converted to 30 Marks for the practical test as per the scheme of evaluation as below.
The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 30 marks. The same should be

included as per the allocation in the practical test.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
11



1021233230 AUTOMOTIVE ENGINES L T |P|[C

PRACTICUM 2 0 2 3

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION - Practical Test

PART | Description Marks

A Aim / Tools required 10
B Procedure / Observation / Dismantle 20
C Assemble / Sketch / Components list 20
D Result / Report 10
E Practical document (All Practicals) 30
F Viva Voce 10

Total 100

CA4: Model examination should be conducted for complete theory portions as per the
end-semester question pattern. The marks awarded should be converted to 15 marks for the

internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked, students should write any two questions from every unit. The

question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
12




4. Dismantle & Assemble a Carburetor and Check the Parts, Sketch the Various
Circuits.

5. Identify the MPFI System Components and Draw the Layout.

1021233230 AUTOMOTIVE ENGINES LT PLEC

PRACTICUM 2 0 2 3
Syllabus Contents

Unit | THERMODYNAMIC, ENGINE FUNDAMENTALS

Theory: 6

Thermodynamic System - Types of Thermodynamic System - Zeroth Law of

Thermodynamics, First law of thermodynamic, Second Law of Thermodynamic -

Thermodynamic cycles — Carnot Cycle, Otto Cycles, Diesel Cycle, P V & T S Diagrams

(Description only) - Heat Engine - Basic Engine Terminology - Types of Engines -

Classification of IC Engines - IC Engine and its Components - Construction and

Working Principle of S| engines- 2 Stroke & 4 Stroke Engines - Construction and

Working Principle of Cl Engines- 2 Stroke & 4 Stroke Engines.

Practical: 6

1. Dismantle & Assemble an Engine and Identify the Various Parts.

2. Draw The Port Timing a two stroke Petrol Engine.

3. Draw The Valve Timing Diagram of a four stroke Petrol or Diesel Engine.

Unit I PETROL ENGINE FUEL SUPPLY SYSTEM

Theory: 6

Sl Engine Fuel Feed System - Gravity and Pump Feed System - Construction & Working

of Mechanical Fuel Pump and Electrical Fuel Pump - Air Filters - Types

-Stoichiometric Air Fuel Ratio - Air & Fuel Mixtures and its Requirement -Construction

& Working of Simple Carburetor, Solex Carburetor, SU Carburetor — Sl Engine Fuel

Injection System Classification - Construction & Working of MPFI System -

Advantages & Disadvantages.

Practical: 4

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

13




1021233230 AUTOMOTIVE ENGINES L] T [P

PRACTICUM 2 0 2

Unit lll DIESEL ENGINE FUEL SUPPLY SYSTEM

Theory:

Requirement of Fuel Injection System - Various Components of Diesel Fuel Injection
System - Diesel Feed Pumps - Diesel Injection Pumps - Fuel Injectors — Nozzles -
Governor - Construction & Working of Mechanical Governor & Pneumatic Governor —
Construction & Working of Modern Common Rail Fuel Injection System - Cold

Starting Devices.

Practical:
6. Dismantle & Assemble injection pump and injectors. Study the spray pattern of
various injectors.

7. ldentify the common rail fuel injection System Components and Draw the Layout.

Unit IV ENGINE COOLING SYSTEM & LUBRICATION SYSTEM

Theory:

Necessity of Cooling System - Types of Cooling Systems - Construction and Working
of Thermosiphon Cooling System, Pump Circulation Cooling System - Radiator -
types of Radiator Cores - Properties of Coolants, Antifreeze Solution — Types -
Purpose of Using Additives.

Purpose of lubrication system - properties of engine lubricating oil - classifications of
lubricants and their makes - Grading of lubricants - additives for lubricants - types of
lubrication — petro oil lubrication, wet sump lubrication, dry sump lubrication, splash
lubrication, pressurized lubrication system - causes of oil consumption and oil

contamination - crankcase ventilation - Types.

Practical:
8. Change the suitable grade engine oil for petrol or Diesel engine.

9. Top-up or change the engine coolant for the petrol or Diesel engine.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
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1021233230 AUTOMOTIVE ENGINES L1 TP |C

PRACTICUM 2 0 2 3

Unit vV ENGINE PERFORMANCE, SUPERCHARGING

Engine performance parameters — Engine Torque, Brake Power, Indicated Power, | 6
Frictional Power, Mean Effective Pressure, Fuel Consumption, Specific Fuel
Consumption — Engine Efficiency — Indicated Thermal Efficiency, Brake Thermal
Efficiency, Mechanical Efficiency, Air Standard Efficiency, Volumetric Efficiency, Air
Fuel Ratio, Relative Air Fuel Ratio, Description only — Morse Test Procedure — Heat
Balance Sheet — Effect of Temperature and Attitude on Engine Power — Performance
and Characteristics Curves.

Supercharging — Need of Supercharging — Types of Supercharger — Turbocharger -

Construction & Working of Turbocharger.

Test + Revision | 10

Total | 60

List of Student activities:
1. Study and prepare a report about the cooling system of a vehicle with layout.
2. Draw the layout and components list of the CRDI system.
3. Draw the layout and components list of the MPFI system.
4

List the coolants and lubricants used for the LMV.

Text book for Reference:
1. R.K.Rajput, Thermal Engineering, 11 th Edition, Laxmi publications Pvt Ltd. 2020.
2. Dr.Kirpal Singh, Automobile Engineering Vol 1& 2, 14 th, Standard Publisher Distributors,
Delhi, 2021.
3. M.L.Mathur & R.P.Sharma, Internal Combustion engines, 8th edition, Dhanpat Rai & Sons,
2010.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

15




1021233230 AUTOMOTIVE ENGINES L1 TP |C

PRACTICUM 2 0 2 3

Web-based/Online Resources:
e https://www.youtube.com/watch?v=85K4_4PfRpQ%20&amp;list=PL1b9Ht9ISqlG_szHgF
6Fie9fdDpfBWOEQ
e https://youtu.be/Npll017XBMI
e https://youtu.be/hs7bABMtOMI

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
16




1021233230

AUTOMOTIVE ENGINES

PRACTICUM

LIST OF EQUIPMENT / TOOLS / MACHINERY’S REQUIRED

SI. No. Machinery’s / Equipment / Tools Quantity
1 Petrol Engine or Diesel Engine for Dismantle & 01
Assemble
2 Two-stroke petrol engine cut section 01
3 Four-stroke petrol or diesel engine cut section. 01
4 Carburetor 01
5 MPFI Kit 01
6 Injector and injection pump 01
7 CRDI Kit 01
8 Four-wheeler 01
9 Two-wheeler 01
10 Basic and special tools sufficient quantity
11 Service tools sufficient quantity
12 Consumables sufficient quantity

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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PRACTICUM 2 0 2 3

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023
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Introduction

Day by day Engineering and Technology experiences tremendous growth. Design plays a major
role in developing engineering and technology. Mechanics of material are the backbone for
design. Mechanics of material deals generally with the behaviour of material, when they are
subjected to actions of forces. Evaluations derived from these, provide the tools for

investigation of mechanical structure.

Course Objectives

e The objective of this course is to enable the student to

e Understand the deformation of materials, when they are subjected to load and conduct
material testing on hardness and shear test and acquire skills on different types of
testing methods of metals.

e Familiarize the stress strain diagram and able to handle UTM

e Determine modulus of rigidity of open coil spring and closed coil spring.

e Determine the Rigidity modulus of the material of circular shafts using torsion testing
machine

e Estimate the stresses induced in thin cylindrical and spherical shells.

Course Outcomes
After successful completion of this course, the students can able to
CO 1: Understand the material testing procedure for hardness,shear etc.
CO 2: Describe stress strain diagram and handle UTM .
CO 3: Find out modulus of rigidity of open coil spring and closed coil spring by using
spring testing machine.
CO 4: Handle torsion testing machine and find out modulus of rigidity of shaft materials.

CO 5: Determine stresses induced in thin cylindrical and spherical shells.

Pre-requisites
NIL
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REGULATION 2023

19



1021233340 L T P C
Mechanics of Materials

PRACTICUM 1 0 4 3
CO/PO Mapping
Co/PO PO1 P02 PO3 P04 PO5 PO6 PO7
CO1 3 2 2 3 1
Cc02 2 1 2 3 1
co3 2 3 3 3 1
Cco4 2 3 3 3 1
Co5 3 2 2 2 1

Legend: 3-HighCorrelation, 2-MediumCorrelation, 1-LowCorrelation

Instructional Strategy

e It is advised that teachers take steps to pique pupils' attention and boost their learning
confidence.

e To help students learn and appreciate numerous concepts and principles in each area,
teachers should provide examples from daily life, realistic situations and real-world
engineering and technological applications.

e The demonstration can make the subject exciting and foster in the students a scientific
mindset. Student activities should be planned on all the topics.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome-and employability-based.

e All demonstrations/Hands-on practices are under a simulated environment (may be

followed by a real environment as far as possible).

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
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Mechanics of Materials
PRACTICUM 1 0 4 3

Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test Practical
Mode Practical Test | Practical Test Practical Test
Theory Examination
Cycle Cyclelll
Portion ) ) All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the

practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
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The total marks awarded should be converted to 10 Marks for the practical test as per
the scheme of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 10 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim / Apparatus required 10
B Procedure / Observation 20
C Calculations 20
TOTAL 50
D Practical Documents (As per the portions) 10
60

Cyclel: 1,2,3,4and 5.
Cyclell: 6,7, 8,9 and 10.
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for
internal assessment.

Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises, the practical test should be conducted as per the End-Semester
Examination question pattern scheme of evaluation. The marks awarded should be
converted to 15 Marks for the internal assessment.

SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination - Practical Exam

PART DESCRIPTION MARKS

A Aim / Apparatus required 10
B Procedure / Observation 20
C Calculations 20
D Result / Graph 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Theory Contents

Chapter 1 MECHANICAL PROPERTIES OF MATERIALS

Introduction-Importance of mechanical properties of materials. Definition and
brief explanation of mechanical properties - elasticity, plasticity, stiffness, ductility,
malleability, brittleness, toughness, hardness, wear resistance, machinability,

weldability and cast ability.

Chapter 2 | SIMPLE STRESS AND STRAIN & MATERIAL TESTING

Introduction — Definition of load, stress and strain - classification of forces -
tensile, compressive, shear, bending and torsional forces - stress strain diagram of
ductile material - limit of proportionality. Hooks law - elastic limit - yield point -
breaking point - ultimate stress- Definition only.

Elastic Constant: Modulus of elasticity, Bulk modulus and Rigidity modulus -
definition only. Relation between E, N and K — equations only.

Destructive and non-destructive testing — Description only.

Chapter 3 | SPRING

Introduction - Spring - Types of spring — applications of springs in automobiles —
Types of coiled springs — Difference between open and closely coiled helical

springs. Experimental procedure and its calculations.

Chapter 4 THEORY OF TORSION

Introduction —assumptions in the theory of pure torsion - torsion equation (no
derivation) - Strength of solid and hollow shafts — power transmitted. Definition of
Polar modulus, polar moment of inertia. — Torsional rigidity — strength and
stiffness of shafts — comparison of hollow and solid shafts — Advantages of

hollow shafts over solid shafts.
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PRACTICAL
Ex. No. [ Name of the Exercise

1 Determine the Rockwell hardness or Brinell hardness number for various | 5
materials such as HSS, mild steel, copper and aluminium (Any Two).
Compare the results to identify the hardest material.

2 Determine the impact energy and specific impact factor for ductile | 5
materials by (i) Charpy Impact test and (ii) 1zod impact test.

3 Conduct a tensile test for a ductile material and determine the following;i) | 5
Ultimate tensile stress. ii) Yield stress. iii) Breaking stress. iv) %
Elongation. v) Young's modulus. vi) % Reduction in area.

4 Determine ultimate shear strength in single shear for a ductile material. 5

5 Determine ultimate shear strength in double shear for a ductile material. 5

6 Determine the modulus of rigidity of the material of the open coil spring. 5

7 Determine the modulus of rigidity of the material of the Closed coil spring. 5

8 Prepare and mount the specimen (Ferrous or Non-ferrous material) and | 5
Check the microstructure of the given specimens by using a metallurgical
microscope.

9 Determine the behavior of Mild steel when subjected to Torsion and | 5
calculate the following torsional properties: (1) Modulus of rigidity (2)
Elastic shear strength.

10 Detect the surface or subsurface crack of the given ferromagnetic material | 5
using dye penetration test and magnetic particle test

Practice + Test + Revision | 10
TOTALHOURS | 75
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Suggested list of students activity
1. Students shall prepare hardness number table for different metals
2. Prepare young's modulus values tables for different materials
3. Prepare a report about the destructive and Non destructive Tests.
4. Study about the microscope and its applications.

5. Prepare a chart about the various materials microstructure.

Text book for Reference:
1. Strength of Materials, R. S. Khurmi, S.Chand & Co., Ram Nagar, New Delhi.
2. Strength of Materials, S. Ramamrutham, 15th Edition 2004, DhanpatRai Pub. Co. New
Delhi.
3. Strength of Materials, R.K. Bansal, Laxmi Publications Pvt. Ltd., New Delhi, 3 rd Edition,
2010.

Web-based/Online Resources:
https://youtu.be/mMNEQOU17v-E?si=gaHRXIMXhZEcMkFv
https://youtu.be/RY9X_08is-k?si=0vaTnL9qt_qBymyn
https://youtu.be/gRu7q4t06Gc?si=hZHRQVi4sKYh20U5
https://youtu.be/gX0-PhTu0QE?si=EkneQcyfOBkpit9v
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical Examinations.
End Semester Practical examination should be conducted for all the exercises / experiments for
100 Marks. Students will be permitted to select any one exercise by lot or question paper
supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

PART DESCRIPTION MARKS

A Aim / Apparatus required 10
B Procedure / Observation 20
C Calculations 20
D Result / Graph 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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LIST OF EQUIPMENTS
SI. No Name of the Exercise Quantity
1 Rockwell hardness or Brinell hardness Tester 1
2 Charpy Impact test and Izod impact test. 1
3 UTM 1
1. Tension test arrangement
2. Single shear arrangement
3. Double shear arrangement
4 Open coil spring tester. 1
5 Closed coil spring tester. 1
6 Metallurgical microscope. 1
7 Specimen mounting machine 1
8 Polishing machine 1
9 Torsion test rig. 1
10 Dye penetration test Kkit. 1
11 Magnetic particle test kit. 1
12 | consumable and Instruments Required quantity

REGULATION 2023
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Introduction:

To Impart Knowledge to the Students in the principles, constructional details and Operation
Details of Various Automotive Electrical & Electronic Components and Systems — Batteries,
Charging System, Starting System, Ignition System, Lighting System and Auxiliary System and

Electronic Management Vehicle.

Course Objectives:
To understand the complete procedure of construction/dismantling, cleaning, and inspection,
fault finding/rectifying and reassembling of components of automobile electrical and electronic

systems

Course Outcomes:
On successful completion of this course, the student will be able to
CO1: Identify and test the Battery system.
CO2: Apply the procedure for testing of alternator and starting system.
CO3: Select and test the various wiring circuits of automobiles.
CO4: Describe the Sensors, ignition and ECM.

COS5: Test and diagnose the Sensors and Ignition System.

Pre-requisites:
NIL
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CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 P06 PO7
Cco1 1 2 - 1 - - -
c02 1 1 - 2 ; ] ]
CcO3 1 1 - 2 - - -
co4 1 - ; ; ] ] ]
CO5 2 2 - 2 ] ) ]

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e It is advised that teachers take steps to pique pupils' attention and boost their curiosity
to learn.

e Implement task-based learning activities where students work on specific tasks or
projects.

e Incorporate technology tools and resources, such as online platforms, online courses
(NPTEL, SWAYAM, etc ), interactive multimedia, and virtual communication tools, to
enhance engagement and provide additional practice opportunities.

e Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome and employability-based.

e All demonstrations/Hands-on practices may be followed in the real environment as far

as possible.
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Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test Practical
Mode Practical Test | Practical Test Practical Test
Theory Examination
Cycle Cyclelll
Portion ) ) All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the

practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
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The total marks awarded should be converted to 10 Marks for the practical test as per
the scheme of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 10 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim / Apparatus required 10
B Procedure / Observation 20
C Calculations 20
TOTAL 50
D Practical Documents (As per the portions) 10
60

Cyclel: 1,2,3,4and 5.
Cyclell: 6,7, 8,9 and 10.
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for
internal assessment.

Question pattern — Written Test - Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises, the practical test should be conducted as per the End-Semester
Examination question pattern scheme of evaluation. The marks awarded should be
converted to 15 Marks for the internal assessment.

SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination - Practical Exam

PART DESCRIPTION MARKS

A Aim / Apparatus required 10
B Procedure / Observation 20
C Calculations 20
D Result / Graph 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

33




1021233440 Automotive Electrical and Electronics L T P c

PRACTICUM Systems 1|10 4| 3
Syllabus contents

Battery and Starting System

Theory 2

Battery — Types — Construction and Working of Lead Acid Battery — Battery Testing —

Specific Gravity, Load Test and Open volt testing.

Practical Exercises

Experiment 1: Battery Testing — Specific Gravity Test, Open volt testing, Cell voltage | 5

tester.

Theory 3

Starting Motor — Working Principle - Construction, Bendix Drive Mechanism.

Alternators — Working Principle —Construction. Starting System Circuit. Solenoid

Actuator, Relays and types of Relays and their automotive usage.

Practical Exercises

Experiment 2: Testing of Alternator Parts such as Stator, Rotor and Rectifier for | 5

Resistance, Continuity for Insulation Effectiveness using Multifunction Tester.

Experiment 3: Testing of Starter Motor Parts such as Test Field Windings, Brush | 5

Holders, Armature and Solenoid Switch for Continuity Using a Multifunction Tester

Experiment 4: Construct and test the starting and charging circuit. 5

Lighting and Auxiliary System

Theory 3

Lighting system - circuit — Headlight — Aiming and adjustment — sealed beam

headlights — directional signal circuits — fluorescent lamp - Horn circuits — Windscreen

wiper. Glass Panel Operating System,

Practical Exercises

Experiment 5: Construction and Testing of Head Lights, Parking Lights and Direction | 5

Indicators Circuit and adjust the headlight position.

Experiment 6: Construction and Testing of Horn and wiper circuit. 5

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

34




1021233440 Automotive Electrical and Electronics L T P C

PRACTICUM Systems 1 0| 4| 3
Experiment 7: Identify and Test the music system and power window. 5
Theory 2

Gauges - Fuel Gauge, Oil Pressure Gauge, Coiling Water Temperature Gauge and
Ammeter Charging Indicator.
Practical Exercises

Experiment 8: Construction and Testing of Fuel and Temperature Gauges Circuit. 5

Ignition and Engine Management Systems

Theory 2
Electronic ignition systems - Transistorised Coil Ignition — Capacitive Discharge
Ignition — Computer controlled coil ignition systems. Importance of ignition timing and
ignition advance.

Practical Exercises

Experiment 9: Test the electronic ignition and electronic Fuel injection system. 5

Theory 3
Types of Sensors — Thermistor Sensor, Pressure Sensor, Inductive Sensor, Knock
Sensor, Fuel Flow Sensor, Oxygen Sensor and Vehicle Speed Sensor.

Electronic Control Unit - Working Principle. Sub-Units in Microprocessor Control
Systems. Microprocessor And Microcomputer Controlled Devices In Automobiles.
Practical Exercises

Experiment 10: Testing of various Sensors using a Multifunction Tester. 5
Pressure Sensor, Knock Sensor, Oxygen Sensor, Engine crankshaft angular position

sensor, and Vehicle Speed Sensor.

Revision + Test + Practice | 10

Total | 75

Suggested List of Students Activity:
e Poster presentation on the complete electrical wiring system of a four-wheeler with
electric wire colour coding.

e Presentation /Seminar on ECM & error codes diagnosis.
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Text book for Reference:
1. A.K Babu, Automobile Electrical and Electronics, Khanna Book Publishing Co.(P) Ltd, 2nd
edition, 2017.
2. PL Kohli, Automobile Electrical Equipment, McGraw Hill Education, 1st edition, 2017.
3. Tom Denton, Automobile Electrical and Electronics Systems, Routledge; 5th edition,
2017.

Web-based/Online Resources:
e NPTEL: Engineering Design - NOC: Fundamentals of Automotive Systems
https://archive.nptel.ac.in/courses/107/106/107106088/
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PRACTICUM

Automotive Electrical and Electronics
Systems

Equipment / Facilities required to conduct the Practical Course.

SI. No. | Machinery's / Equipment / Tools Quantity
1. Lead acid battery 4 No’s
2. Specific gravity tester 2 No’s
3. Cell voltage tester 1 No
4. Starting and charging system 1 No
5. Alternator 2 No's
6. Starter Motor 2 No's
7. Headlight with adjustment setup 1 No
8. Parking Light 1 No
9. Direction Indicator 1 Set
10. Horn 1 No
11. Wiper Motor 1 No
12. Fuel gauge 1 No
13. Temperature gauge 1 No
14. Electronic Fuel Ignition Systems 1 No
15 Engine crankshaft angular position sensor 1 No
16 Speed sensor 1 No
17. Pressure sensor 1 No
18. Knock sensor 1 No
19. Oxygen sensor 1 No
20. Digital Multimeter 3 No’s
21. Four-wheeler with music system & power window | 1 No

setup
22. Consumable and Instruments Required quantity
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical Examinations.
End Semester Practical examination should be conducted for all the exercises / experiments for
100 Marks. Students will be permitted to select any one exercise by lot or question paper
supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

PART DESCRIPTION MARKS

A Aim & Apparatus Required 10
B Procedure 20
C Sketch / Connections / Report 20
D Result 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Introduction:

Diploma Engineer is expected to possess a thorough understanding of drawing, which includes

clear visualization and proficiency in reading and interpreting a wide variety of automobile

production drawing. Manufacturing of various automobile parts starts from the basic drawing of

components. The assembly of components is also carried out from the drawing. So drawing is

an important subject to be studied by the students to carry and complete the Automobile

component production and assembly process successfully.

Course Objectives:

Appreciate the need for a sectional view and types of sections.

Compare the hole basis system with the shaft basis system.

Select different types of fits and tolerance for various types of mating parts.

Explain the use of threaded fasteners and the types of threads.

Explain the Riveted joints, different types of rivet heads and joints.

Explain the Keys and select different types keys

Explain the Surface roughness and it's important for production of Machine Elements
Practice on manual drawing

Practice on AutoCAD commands in making 2D drawings.

Draw assembled drawings of different types of joints and couplings using AutoCAD

Draw assembled drawings of various Automobile components using AutoCAD.

Course Outcomes:

CO1 - Understand of sectioning of the objects and different types of sections are
representing the sectional views.

CO2 - Apply limits and appropriate fits for given tolerances to component assemblies.
CO3 - Ability to select the Screwed fasteners, Keys and Riveted joints

CO4 - Acquire the knowledge of Engineering drawings and standards to prepare standard
dimensioned drawings of machine parts and automobile components

CO5 - Prepare part drawing and assembly drawings using AutoCAD software as per

industrial Standards.
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Pre-requisites:
e Fundamental concepts of Engineering Drawing.
e Basic knowledge in the creation of orthographic drawings and assembly drawing with
standards.
e Knowledge in basic mathematics, unit measurement, visualization and imagination
capabilities.

e Fundamental concepts and components of Automobile Engineering.

CO/PO Mapping
Co/PO PO1 P02 PO3 P04 PO5 P06 PO7
CO1 1 1 2 - - - -
Cco2 - 1 1 2 - - -
co3 - 1 2 - - - -
Cco4 2 1 3 1 - - 1
COo5 2 1 3 2 - - 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation
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Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mod Practical Practical Written Test Practical Practical
ode
Test Test Theory Test Examination
Manual Manual Manual
Drawing & Drawing & Drawing &
Portion All Units All Exercises
CAD Drawing | CAD Drawing CAD Drawing
(Ex1,2&3) | (Ex4,5&6) All Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately

after completion of the practice. The practical document should be submitted for the
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practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
The total marks awarded should be converted to 10 Marks for the practical test as per
the scheme of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment the manual assemble drawing or CAD practice should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a file with documents. The manual assembled
drawing view in the drawing sheet (6 Exercises) and the CAD printout of the assembled
view (6 Exercises) should be kept as the practical document. All the documents should
be the output of the practices of every student. It should not be a common printout. The
evaluated practical document should be submitted for the Practical Test (CA3) as per
the portions. The marks scored by the students should be converted to 10 marks. The
same should be included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS
A Manual Assembled Drawing - Sectional Front View / 25
Half sectional Front view - Drawing Sheet
B CAD Assembled 2D Views with Dimensions. 25
(Sectional Front View / Half sectional Front View)
TOTAL 50
C Practical Documents (As per the portions) 10
60
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.

Question pattern — Written Test Theory

Description Marks
Part — A | 30 One Mark questions (MCQ) should be 30 X 1 Mark 30 Marks
answered.
Part - B | Seven Ten Marks questions should be 7 X 10 Marks 70 Marks
answered from Ten questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all the
exercises, the practical test should be conducted as per the End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.
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All the exercises should be given in the question paper and students are allowed to select

MODEL EXAMINATIONS

by a lot.
PART DESCRIPTION MARKS
A Manual Assemble Drawing - Sectional Front 25
View / Half sectional Front view - Drawing
Sheet
B CAD Assemble 2D Views with Dimensions. 95
(Sectional Front View / Half sectional Front
View)
C Neatness / Printout 10
D Written Test (Theory Portions only) 30
E Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.

REGULATION 2023
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Syllabus Contents - Theory Portions
UNIT - | LIMITS, FITS AND TOLERANCES
Introduction — Definition of various terms used in limits — Hole basis system — Shaft | 3
basis system — Types of fits — Selection of fits and applications — types of tolerances -
form and position — Indication of tolerances and fits on the drawing.
UNIT - 1I SCREW THREADS , THREADED FASTENERS AND RIVETED JOINTS
Temporary and permanent fasteners - applications — Nuts and Bolts - through bolt — tap | 10
bolt, stud bolt — set screw — cap screws — machine screws — foundation bolts -
Screws - Screw thread — Nomenclature — different types of thread profiles — threads in
sections - threaded fasteners different types of locking arrangements of nuts.
Riveted joints Different types of rivet heads for general purposes - proportions of riveted
joints - Different types of riveted joints - single riveted and double riveted lap joint
(Chain and zigzag), single riveted single strap butt joint and single riveted double strap
butt joint.
UNIT -1l [ KEYS AND SURFACE TEXTURE
Keys — classification of keys — Heavy duty keys — light duty keys. 2
Surface roughness - representation of surface roughness on drawings.
Practical Portions 8 Periods

PART A: INTRODUCTION ENGINEERING DRAWING

Requirements of drawing, drawing views - front view — top view - side view, section plane,

sectional views — conventions of section lines, conventional representation of machine parts,

production drawing.
PART B: INTRODUCTION TO CAD SOFTWARE - Assemble views
Information about CAD, Draw / sketch tools, Modify / Edit tools. Drawing detailed parts drawings

— assembling the parts — 2D Views — printout.
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PRACTICAL EXERCISES
Ex.No Name of the Exercise Hours

1 Knuckle joint. 7

2 Universal coupling. 7

3 Screw jack. 7

4 Piston with piston pin assembly. 7

5 Connecting rod assembly. 7

6 Balanced Crankshaft assembly. 7
Practice + Continuous Test + Revision 10

TOTAL HOURS 60

Text book for Reference:
1. Gopalakrishna K R, “Machine Drawing”, Subhas Publishing, 2012.
2. K C John and P | Varghese, “Machine Drawing”, Jovast Publishers, Thrissur, 2013.
3. K L Narayana and P Kannaiah, “Machine Drawing”, New Age International Publishers,
2013.
4. R.N.Bhal “Automobile Design”, |.K. International Publishing House Pvt. Limited, 2019.

Web-based/Online Resources:
e https://archive.nptel.ac.in/courses/112/102/112102304/
e https://archive.nptel.ac.in/courses/112/105/112105294/
e https://archive.nptel.ac.in/courses/112/105/112105125/
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical Examinations.
End Semester Practical examination should be conducted for all the exercises / experiments for
100 Marks. Students will be permitted to select any one exercise by lot or question paper
supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

PART DESCRIPTION MARKS

A Manual Assemble Drawing - Sectional Front 25

View /Half sectional Front view - Drawing

Sheet
B CAD Assemble 2D Views with Dimensions. 25
(Sectional Front View / Half sectional Front
View)
C Neatness / Printout 10
D Written Test (Theory Portions only) 30
E Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
LIST OF EQUIPMENT

1. Personal computer — 30 Nos.
2. Printer — 1 No.
3. Required Software’s: CAD Package - Sufficient to the strength.
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EXERCISE DRAWINGS
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Introduction:

The purpose of this course is to teach the fundamentals of hydraulics and pneumatics in a more

general manner so that they can understand the way that forces are generated and transmitted

by fluids at rest and also in motion. Hydraulic and Pneumatic systems simplify the power

transmission, enhancement of force and torque and provide a high degree of automation. This

is a major technical course. It provides construction of hydraulic and pneumatic circuits and

their applications in industrial and automobile systems and its maintenance.

Course Objectives:

To study the basics of fluid properties, types of flow and the transmission of pressure in
liquids and its application to hydraulics.

To learn about the loss of heads due to friction and minor losses in flow through pipes.
To understand the working of pumps like centrifugal and reciprocating.

To identify the various components of a Hydraulic and Pneumatic systems.

To study about the design of hydraulic and pneumatic circuits for engineering

applications.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Use principles of fluid mechanics for energy conversion.

CO2: Analysis the losses of flow through pipes

CO3: Evaluate the capacity of centrifugal and reciprocating pumps.
CO4: Maintain the components of hydraulic and pneumatic systems

CO5: Construct hydraulic and pneumatic circuits for relevant applications.

Pre-requisites:

Nil
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CO/PO Mapping
co/PO PO1 P02 P03 P04 PO5 PO6 PO7
CO1 2 1 - 1 1 3 .
Cco2 2 2 - 2 1 - 1
co3 2 1 - 2 1 ) .
Cco4 1 1 - 1 1 - 1
CO5 3 2 2 2 1 2 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:
e It is advised that teachers take necessary steps to pique pupils' attention and improve
their curiosity to learn.
e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to

ensure that outcome based learning and employability based.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mod Practical Practical Written Test Practical Practical
ode
Test Test Theory Test Examination
Cycle Cyclelll
Portion All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
The total marks awarded should be converted to 10 Marks for the practical test as per

the scheme of evaluation as below.
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The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The Observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 10 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the
verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Apparatus Required 10
B Observation / Formulae 20
C Execution / Calculations 20
TOTAL 50
D Practical Documents (As per the portions) 10
60

Cyclel:1,2,3,4and 5
Cyclell: 6,7,8,9 and 10.
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for
internal assessment.

Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all the
exercises, the practical test should be conducted as per the End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15
Marks for the internal assessment.

SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination - Practical Exam

PART DESCRIPTION MARKS

A Aim & Apparatus Required 10
B Observation / Circuit 20
C Calculations 20
D Output / Graphs / Result 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus Contents
Theory Portion — UNIT |
Properties of fluid: 6
Properties of fluid Introduction —Definition of Fluid - Properties of Fluid — Density,
Specific Weight, Specific Volume, Specific gravity - Viscosity, Absolute Viscosity,
Kinematics Viscosity, Compressibility, adhesion, Cohesion, surface tension and
capillarity.
Fluid Static:

Fluid Static Fluid pressure at a point - Pascal’'s Law - Application — Hand-operated
Hydraulic Jack and Hydraulic Press. Pressure head atmospheric, gauge, vacuum and
absolute pressures.
Practical Exercises 25

Ex.No: 1 Verify Bernoulli's Theorem.

Ex.No: 2 Determination of coefficient of discharge of a venturimeter (or) orificemeter.
Ex.No: 3. Determination of the friction factor in a pipe.

Ex.No: 4. Performance test on the centrifugal pump and draw the characteristics
curve.

Ex.No: 5. Performance test on the reciprocating pump and draw the characteristics

curve.
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Theory Portion — UNIT I
Hydraulic system: 8
Valves: Pressure Control valves — pressure relief valve, pressure reducing valve,
pressure unloading valve. Direction control valve — poppet valve, spool valve, 3/2, 4/2
& 4/3 DC valves, sequencing valve. Flow control valve — pressure compensated —
non-pressure compensated. Actuators — Linear actuators - single acting & double
acting — rotary actuators — hydraulic motors. Accessories — Intensifiers and
Accumulators.
Pneumatic system:
Types, construction, working Principle and symbol of the following components.
Compressor — Reciprocating & Rotary Compressors.
Actuators — Linear actuators — single acting & double acting - rotary actuators — air
motors. Accessories. FRL unit. Double-acting cylinder with Meter in, Meter out
circuits, speed control circuit and sequencing circuit
Practical Exercises 25
Ex.No: 6. Speed control of a double-acting cylinder using metering-in circuits.
Ex.No: 7. Speed control of a double-acting cylinder using metering-out circuits.
Ex.No: 8. Automatic operation of a double-acting cylinder in a single cycle - using limit
switch.
Ex.No: 9. Direct operation of a double-acting hydraulic cylinder.
Ex.No: 10. Direct operation of hydraulic motor.

Test + Revision 10

Total | 75
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Suggested List of Students Activity:
e Advised to collect the different methods of pipe joints
e Advised to prepare troubleshooting charts for different defects of pumps.
e Advised to prepare specifications of pump and compressor for specific applications
e Advised to collect the scheduled maintenance data relevant to hydraulics and

pneumatics from industries and bus depot.

Text book for Reference:
1. R. K. Bansal, A Textbook of Fluid Mechanics and Hydraulic Machines, Laxmi Publications
(P)., Ltd, New Delhi, 2010.
2. R. KRajput, A Textbook of Fluid Mechanics, S.Chand &amp; Co, New Delhi, 2019.

3. Shanmugasundaram.K, Hydraulic and Pneumatic Controls, Chand &amp; Co, 2006.

Web-based/Online Resources:
e http://nptel.ac.in
e https://youtu.be/-SQvrrzlAac?si=00271bDwd5CuZ-cN
e https://youtu.be/LxLCJITKATY?si=84jngPXxWKuoW6-1Z
e https://youtu.be/BStvG3EYurg?si=ZGG4HqA3ELdVaT1lg
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Equipment / Facilities required to conduct the Practical Course.

1.
2.

The Bernoulli’s Apparatus — 01 No.
An arrangement of Venturi Meter or Orifice Meter fitted in horizontal water pipe line to

find coefficient of discharge. — 01 No.

3. An arrangement to find the friction factor of different pipes. - 01 No.

A centrifugal pump with an arrangement for collecting data to find out the efficiency and
plot the characteristics curves. - 01 No.

A reciprocating pump with an arrangement for collecting data to find out the efficiency
and plot the characteristics curves. - 01 No.

Pneumatic Trainer Kit — 2 Nos. (Board to fix the components as per the circuit.
Components should not be permanently fixed.

(Cylinders, Control Valves, Limit switches and other accessories separately supplied)
Hydraulics Trainer Kit — 2 Nos.(Board to fix the components as per the circuit.
Components should not be permanently fixed.

(All Cylinders, Control Valves, Limit switches and other accessories separately supplied)

Consumables and instruments - required quantity.
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical Examinations.
End Semester Practical examination should be conducted for all the exercises / experiments for
100 Marks. Students will be permitted to select any one exercise by lot or question paper
supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

PART DESCRIPTION MARKS

A Aim & Apparatus Required 10
B Observation / Circuit 20
C Calculations 20
D Output / Graphs / Result 10
E Written Test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Introduction:

This subject provides knowledge about the various components of a vehicle and the

transmission train used. This subject will also help the students during inspection, installation,

operation and maintenance of the transmission system of automobiles. This subject is a core

subject for automobile engineers and they should develop desired knowledge and skills over it.

Course Objectives:

To learn about the types of chassis layout, Frames and constructional details of steering.
To learn about the construction and working Principle of Clutches & Gear boxes.

To learn about the working of various components of driveline systems.

To learn about the rear axle drives and suspension systems.

To learn about the braking systems, wheels and tyres.

Course Outcomes:

On successful completion of this course, the students able to

CO1: Identify and understand the various systems, parts of the automobile.

C02: Understand about the clutch, gearbox and driveline components.

CO3: Select the appropriate rear axle for a given vehicle and know about the various
types of wheels and tyres.

CO4: Realize the importance of the braking system in the vehicle and possess
knowledge about various brakes.

CO5: Demonstrate safety systems for a vehicle.
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CO/PO Mapping
CO /PO PO1 P02 PO3 PO4 PO5 PO6 PO7
CoO1 2 1 1 - - - 1
Cco02 2 1 1 - - - 1
Cco3 2 1 1 - - - 1
Cco4 2 1 1 - - - 1
CO05 2 2 2 2 1 1 2
Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation
Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4 (60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode . (Another Two ) L -
(Two units) . (Online / Examination | Examination
units) .
Offline)
Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60
Marks 15 5 20 60
Tentative
6th Week 12th Week 13-14th Week 16th Week
Schedule

REGULATION 2023
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CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CAland CA2, Assessment test should be conducted for two units as below.

Answer five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be
permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online /
Offline. The answer scripts of every student (online / offline) for this assessment should be kept
for records and future verification. The marks scored should be converted to 5 marks for the
internal assessment

CA4: Model examination should be conducted as per the end-semester question pattern. The
marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Theory Contents

Unit | CHASSIS, FRONT AXLES, STEERING SYSTEM

Chassis — Functions of Chassis Frames - Layout of Chassis and its Main | 9
Components - Types of Chassis Layout According to the Engine Location — Types of
Frames — Various Frame Sections, Materials — Sub Frames — Load Acting on Vehicle

Frame.
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Front Axle Constructions — Live Axle and Dead Axles — Stud Axles — Types.

Ackerman'’s Steering Mechanisms — Steering Linkage — Steering Geometry — Camber,
Caster, Kingpin Inclination, Toe In & Toe Out - Under Steering — Over Steering -
Reversible & Irreversible Steering - Turning Radius- Steering Radio- Functions of
Steering Gear Box — Recirculating ball, Rack & Pinion Steering Gear Box — Purpose of

Power Steering - Hydraulic Power Steering — Electric Power Steering.

Unit Il CLUTCH & GEAR BOX

Requirement Of Clutch — Functions Of Clutch — Types Of Clutch - Construction &
Working Of Single Plate Clutch, Multiplate Clutch, Centrifugal Clutch, Diaphragm
Clutch, Fluid Coupling, Torque Converters — Advantages & Disadvantage - Clutch
Facing Materials.

Functions Of Gear Box- Gear Ratio — Various Resistance Offered By The Vehicles -
Tractive Effort - Types Of Manual Gear Boxes — Construction & Working Of Sliding
Mesh Gear Box, Constant Mesh Gear Box, Synchromesh Gear Box — Transfer Case -
Automatic Gear Box - Construction & working Of Simple epicyclic gearbox,

Continuous Variable Transmission — OverDrive.

AXLES

Unit 11l UNIVERSAL JOINTS, PROPELLER SHAFT, FINAL DRIVE, DIFFERENTIAL, REAR

Universal Joints — Purpose — Variable Velocity & Constant Velocity Joints — Cross
Type, Bendix Weiss type, Rzeppa & Tracta joints.

Propeller Shaft — Construction of propeller Shaft — Two Pieces & Three-Piece
Propeller Shaft.

Final Drive — Purpose of Final Drive — Different Types of Final Drive Gears.

Differential Action - Principles of Differential - Construction & Working of
Conventional Differential, Differential Lock, Limited Slip Differential.

Rear Axles — Load Acting on Drive Axles - Types of Rear axles — semi-floating Axle,
full floating Axle, Three Quarter Floating Axle — Compare Semi Floating and

Full-Floating axles.
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Unit IV DRIVES & SUSPENSION SYSTEM

Rear Axle Drives — Hotchkiss Drive & Torque Tube Drive - Hydrostatic drives — Types | 9
of Hydrostatic Drives - Construction & Working of Typical Hydrostatic Drive —
Advantages & Disadvantages.

Need of suspension system — Types of Suspension System — Rigid Suspension &
Independent Suspension — Leaf Springs - Coil Springs -Torsion Bar - Anti Roll Bar —
wishbone Suspension - Macpherson Strut Suspension - Swinging Half Axle
Suspension — Trailing Link Suspension — Shock Absorbers — Dampers - Construction
& Working of Telescopic shock absorber — Air suspension - Construction & Working of

Air Suspension System — Active Suspension System.

Unit V BRAKES, WHEELS , TYRES

Need of Brakes — Stopping Distance — Types of Brakes - Leading Shoes & Trailing [ 9
Shoes - Hydraulic Brake System — Master Cylinders — Wheel Cylinders — Bleeding of
Brakes — Air Brake System — Disc Brake — Servo brakes — Vacuum Assisted Servo
Brakes — Exhaust Brakes — Antilock Brake System — Types.

Types of wheels — Disc wheel, Spoked Wheels, Cast Alloy Wheels, Split Wheels

Types of Tyres — Conventional Tubed Tyre, Tubeless Tyre —Carcass Types — Cross Ply
Tyre, Radial Ply Tyre — compare Cross Ply and Radial Ply Tyres — Run Flat Tyres — Tyre
Rotation — Factor Affecting Tyre Life.

TOTAL HOURS | 45

Test + Revision* | 15

Note: * Common test and revision periods (15) can be utilised. (ie) 1 period per week.

Suggested List of Students Activity:
Visit any one of the automobile service stations and study the complaints and learn the

maintenance procedure to correct the complaints.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

69



1021234110 L T P C

Power units and Transmission
THEORY 3 0 0 3

Text book for Reference:
1. R.B. Gupta, Automotive Chassis and Transmission,2 nd, Satya Prakashan, Delhi, 2021.
2. Dr.Kirpal Singh, Automobile Engineering Vol 1& 2, 14 th, Standard Publisher Distributors,
Delhi, 2021.
3. DrV M Domkundwar, Automobile Engineering, 5 th, Dhanpat Rai & Co, 2014.

Web-based/Online Resources:
e https://nptel.ac.in/courses/107/106/107106088/

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction:

Essential components of energy consumption and environmental management in modern

society are fuels, combustion, and emission control. The study of different fuel types, their

characteristics, combustion processes, and strategies to reduce harmful emissions from

combustion activities are all included in this topic. Comprehending these ideas is essential for

developing energy-efficient systems, cutting down on pollution, and tackling the issues

associated with global climate change.

Course Objectives:

Understand the different kinds of fuel, how to calculate a fuel's calorific value, the details
of combustion, and the subtleties of combustion.

To create awareness of the harmful effects of I.C. engine-related air pollution.

To study techniques to minimize the toxic gasses released by gas turbine and engine
exhaust.

To Study the multiple regulations and laws in order to reduce air pollution.

To study the concepts of vehicle pollution, alternate fuels, and control.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Identify different types of fuels used in combustion processes.

CO2: Explain the laws of thermodynamics and their applications to energy conversion
processes.

CO3:Analyze the differences in combustion characteristics between Sl and Cl engines.
CO4: Identify the components of internal combustion engines, including filters and
manifolds.

CO5: Identify key pollution control laws and regulations applicable to combustion

processes.
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Pre-requisites:

Nil

CO/PO Mapping

Cco/PO PO1 P02 P03 P04 P05 P06 PO7
CO1 3 3 1 3 1 1 3
Cco2 3 2 1 2 1 1 1
co3 3 2 1 3 1 1 2
co4 3 1 1 1 1 1 1
Co5 3 3 1 1 1 1 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

1. Hands-on Demonstration: Conduct hands-on demonstrations to illustrate key concepts
such as combustion reactions, emission formation, and the operation of emission
control devices. This can help students visualize abstract concepts and make
connections between theory and practice.

2. Group activities and Projects: Assign group projects where students can collaborate to
research and present on specific topics related to fuels, combustion, or emission control.
This encourages teamwork, communication skills, and allows students to learn from
each other.

3. Assessment and feedback: Provide regular feedback to students through formative
assessments, quizzes, and assignments. Encourage self-assessment and reflection to

help students monitor their progress and identify areas for improvement.
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Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test | Written Test . Written Test er‘t ten.
Practical Test Examination
Theory Theory (Complete
Mode (All (Complete
(Any Two (Another Two ) Theory
) . Exercises) . Theory
Units) Units) Portions) .
Portions)
Duration 2 2 3 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 10 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. The best of one will be considered
for the internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.

In each unit, Four questions can be asked. Each question may have subdivisions. A
maximum of two subdivisions shall be permitted.

e CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation as below. The marks awarded will

be converted to 15 Marks for the internal mark.
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Practical documents should be maintained for every exercise/experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. Each exercise/experiment should be evaluated for 10 Marks. The total
marks awarded should be converted to 30 Marks for the practical test as per the scheme
of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 30 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the
verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks

A Aim & Apparatus required 10
B Procedure / Observation 15
C Formula / Calculation / Report 25
D Result / Graph 10
E Practical document (All Practicals) 30
F Viva Voce 10

Total 100
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CA4: Model examination should be conducted for complete theory portions as per the
end-semester question pattern. The marks awarded should be converted to 15 marks for the
internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus contents

Unit | FUELS AND COMBUSTION

Theory: 6
1.1: Fuels Classification — solid fuels - liquid fuels — gaseous fuels - merits and
demerits — requirement of good fuel — calorific value of fuels — Higher calorific
value — lower calorific value — Construction and working of bomb calorimeter and
gas calorimeter.

1.2: Combustion - Elements and compounds — atoms and molecules — atomic
weight — molecular weight — combustion of solid fuels — combustion of gaseous
fuels — theoretical weight of air required for complete combustion - theoretical
volume of air required for complete combustion — Gravimetric analysis -
Volumetric analysis — Weight of carbon in flue gases — weight of flue gases per kg
of fuel burnt — Excess air supplied — weight of excess air supplied - simple

problems.
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Unit I ENERGY AND ALTERNATE FUELS

Theory:

2.1: Fuels for IC Engines: Introduction — Desirable properties - Classification —
Description the processing of crude oil — Fuels for Sl Engines — octane number -
octane rating - Fuels for Cl Engines — cetane number — cetane rating.

2.2: Alternate Fuels: Introduction - list of alternate fuels - Need for alternate fuel -
Availability of alternate fuels. Aircraft fuels — Liquefied Petroleum Gas (LPG):
Schematic diagram of LPG engine — advantages and disadvantages. Compressed
Natural Gas (CNG): Schematic diagram of CNG engine — emissions - advantages
and disadvantages. Ethanol: production process — emissions - advantages and
disadvantages. Methanol: production process — emissions - advantages and

disadvantages. Alcohol (Diesel Blends) — Dimethyl ether — Bio diesel.

Unit 11l COMBUSTION IN SI ENGINES, Cl ENGINES AND AIR POLLUTION

Theory:

3.1: Combustion in S| engines: Ignition limit — combustion stages - factors
affecting SI combustion — Detonation and its effects — methods to control
detonation - requirement of combustion chamber - types — emission of SlI
engines.

3.2: Combustion in Cl engines: Combustion stages — factors affecting delay period
- knocking of CI engines — methods to control knocking - requirement of
combustion chamber — types - emissions of Cl engines — particulate matter
emissions.

3.3: Air Pollution: Introduction - Need - pollutants — sources of pollutants. Exhaust
gas analysis: Orsat apparatus — construction and working principle. Smoke meter
- exhaust gas analyser — Working principle. Control of smoke emissions from IC

engines.
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Unit IV FILTERS AND MANIFOLDS FOR IC ENGINES, ENGINE NOISE AND EXHAUST

CONTROL

Theory:

4.1: Filters and manifolds for IC Engines Air filters — maintenance of air filter —
cleaning of air filters. Engine fuel filter — types — maintenance. Engine oil filter —
uses. Manifolds: Introduction — intake manifold - factors involved in design.
Exhaust manifold — maintenance.

4.2: Engine Noise Engine noise sources - Engine noise reduction — exhaust muffler
- description — types — Engine silencers — selection of silencer.

4.3: Exhaust control Construction and working principles of Catalytic converter,
Diesel particulate filter, Exhaust Gas Recirculation, Learn burn engine and Oxygen
Sensor (Lambda Sensor). Crankcase emission control — evaporative emission

control systems.

Unit V POLLUTION AND EMISSION CONTROL STANDARDS AND ACT.

Theory:

The Air Prevention and control of Pollution Act 1981 — introduction — functions of
central boards — functions of state board — power of the board - prevention and
control of air pollution - penalties and procedure. Emission standards - Indian
standards of emission for petrol and diesel engines — Bharat Stage emission
standards — BS IV, BS VI. Impact of shifting to BS VI. Euro standards — EURO 4,
EURO 5 and EURO 6. Japan emission standards. Fuel quality standards.
Microprocessor-based control system — computer controls in automobiles.

Pollution controlled vehicles.

Practical:

Exercise 1: Determine the flash and fire point of the lubricating oil by using Open
cup apparatus and Closed cup apparatus and compare the value for the given
sample.

Exercise 2: Find the Calorific Value of diesel using Bomb calorimeter.

20
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Exercise 3: Analysis of exhaust gases from engine by Orsat apparatus.

Exercise 4: Find the intensity of smoke from a diesel engine using a smoke meter.
Exercise 5: Measure the emissions in exhaust of an engine by exhaust gas
analyser.

Exercise 6: Conduct speed performance tests of a single-cylinder petrol engine or
diesel engine and draw the curve. 1. BHP, IHP, FHP Vs Speed 2. Volumetric
efficiency, SFC Vs Speed.

Exercise 7: Find the Indicated horsepower of a multi-cylinder engine by the Morse
test.

Exercise 8: Prepare the heat balance sheet on a single-cylinder petrol/diesel

engine.

Revision + Test | 10

TOTAL HOURS | 60

Suggested List of Students Activity:
e To study high-pressure boilers and their accessories and mountings.
e Energy estimation in Global and India.
e Fuel properties investigation.
e Combustion reaction demonstration.
e Emission measurement project.
e Case studies on environment impact.
e Renewable energy debate.

e Fuel efficiency competition.

Text book for Reference:
1. Automobile Technology, R.B.Gupta, Satya Prakashan, New Delhi.
2. Internal Combustion Engine Fundamentals, Heywood J B, McGraw Hill Book Co.
3. The properties and performance of modern alternate fuels — SAE Paper No.841210.
4

Internal Combustion Engines, “Ganesan.V”, Tata-McGraw Hill Publishing Co.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023




1021234230 Fuels, Combustion and Emission Control

PRACTICUM 2 0 2 3

SAE transactions, “vehicle emission ", 1982 (3 volumes).
The Air prevention and control of pollution Act, 1981

Bharat Stage Emission Standards ( BS Norms)

© N o o

Japan Emission Norms

Web-based/Online Resources:
1. https://www.youtube.com/watch?v=Fyq4Q5yWDDU&list=PLyqSpQzTE6M927gXIZdVbbs
yj9cmxam-b
2. https://www.youtube.com/watch?v=V83pl7WbSpM
3. https://www.youtube.com/watch?v=BTvqfWhE-4c

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Equipment / Facilities required to conduct the Practical Course.

Sl. No. | Machinery’s / Equipment Quantity
1 Open cup apparatus and Closed cup apparatus 01
2 Single cylinder petrol or diesel engine with following | 01
arrangement
1.Load test arrangement
2. Heat balance test arrangement
3 Multi-cylinder petrol / diesel engine with Morse test | 01
arrangement
4 Orsat apparatus 01
5 Smoke meter 01
6 Exhaust gas analyser 01
7 Bomb calorimeter with all accessories 01
8 Consumables Sufficient
Quantity
9 Measuring Instruments Sufficient
Quantity
10 Safety devices Sufficient
(PPE kit, Fire Protecting Equipment etc.) Quantity
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Introduction:

Manufacturing, the major and the most important aspect in industries, needs utmost care
and attention. Knowledge about casting processes and allied areas will be of great use to
the personnel involved in production.

The areas like Patterns, Arc Welding, Gas Welding, Centre Lathe, Semi-Automatic Lathes,
Automatic Lathes, Milling Machines , Abrasive Process , CNC Machines and NC
Programming will provide the students an opportunity to train themselves with the skills

needed for the present day industrial scenario.

Course Objectives:
The objective of this course is to enable the student to,

e Acquire Knowledge about types of Arc Welding, and Gas Welding.

e Knowledge about Centre Lathe, Semi-Automatic lathes and Automatic lathes
e Acquire knowledge about Milling Machines.

e Appreciate the use of Abrasive Process.

e Understand the CNC Machines and NC Machines.

Course Outcomes:
After successful completion of this course, the students can able to
CO1: Acquire Knowledge about the types of Arc Welding, and Gas Welding.
CO2: Knowledge about various Lathe, Semi-Automatic lathes and Automatic lathes.
C03: Understand the Milling Machines.
CO4: Appreciate the use of Abrasive Process.
CO5: Understand the CNC Machines and NC Machines.

Prerequisites:

NIL

CO/PO Mapping:
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COo/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 3 2 2 2 1
Co2 2 1 2 2 1
co3 2 3 3 1 1
Co4 2 3 3 2 1
Co5 3 2 2 1 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy

° It is advised that teachers take steps to pique pupils' attention and boost their
learning confidence.

° To help students learn and appreciate nhumerous concepts and principles in each
area, teachers should provide examples from daily life, realistic situations and real-world
engineering and technological applications.

° The demonstration can make the subject exciting and foster in the students a
scientific mindset. Student activities should be planned on all the topics.

° Throughout the course, a theory-demonstrate-practice-activity strategy may be used
to ensure that learning is an outcome and employability-based.

° All demonstrations/Hands-on practices are under a simulated environment (may be

followed by a real environment as far as possible).
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mod Practical Practical Written Test Practical Practical
ode
Test Test Theory Test Examination
Cycle | Cyclelll
Portion All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

CA1 and CA2: All the exercises/experiments should be completed as per the portions

above and kept for the practical test. The students shall be permitted to select any one by lot

for the test. The practical test should be conducted as per the scheme of evaluation as

below. The marks awarded shall be converted to 10 Marks for each assessment test. Best

of one will be considered for the internal assessment of 10 Marks.

Practical documents should be maintained for every exercise/experiment immediately after

completion of the practice. The practical document should be submitted for the practical

test. The same should be evaluated for 10 Marks for each exercise/experiment. The total

marks awarded should be converted to 10 Marks for the practical test as per the scheme of

evaluation as below.
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The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be completed on
the day of practice. The same shall be evaluated for 10 marks on the day or the next day of
practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a file
with documents. The observation, reading, calculations, report, graphs and results should be
written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 10 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the verification
by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Tools required 10
B Preparation / Procedure 20
C Dimensions 20
TOTAL 50

D Practical Documents (As per the portions) 10
60

Cyclel:1,2,3,4and 5.
Cyclell: 6,7,8,9 and 10.
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CA 3: Written Test for complete theory portions should be conducted for 100 Marks as per
the question pattern below. The marks scored will be converted to 15 Marks for internal
assessment.

Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

CA 4: All the exercises/experiments should be completed and kept for the practical test. The
students shall be permitted to select any one by lot for the test. The practical test should be
conducted as per the scheme of evaluation below. After completion of all the exercises, the
practical test should be conducted as per the End Semester Examination question pattern
scheme of evaluation. The marks awarded should be converted to 15 Marks for the internal
assessment.

SCHEME OF EVALUATION

Model Practical Examination and End Semester Examination - Practical Exam

PART DESCRIPTION MARKS

A Aim & Tools required 10
B Preparation / Procedure 20
C Dimensions 20
D Finish / Output 10
E Written test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus Contents - Theory Portions

Types and classification—specifications—rough grinding—pedestal grinders

-portable grinders—belt grinders. Precision grinding— cylindrical grinder—centre

less grinders-surface grinder—tool and cutter grinder — principles of operations.

Unit | PATTERNS , ARC WELDING AND GAS WELDING

Arc Welding: 3
Definition — arc welding equipment — arc welding methods - carbon arc, metal

arc, Metal Inert gas (MIG), Tungsten inert gas (TIG), Atomic hydrogen, Plasma arc,
Submerged arc and Electro slag welding.

Gas welding:

Definition Gas Welding Equipment — Oxy and acetylene welding - Three types of
flame - resistance welding — classification of resistance welding.

Unit Il SEMI-AUTOMATIC AND AUTOMATIC LATHES

Semi-Automatic Lathes 3
Types of semi-automatic lathes — capstan and turret lathes — difference between

turret and capstan.

Automatic Lathes

Automatic lathe — Construction and working principle of single spindle automatic
lathe—automatic screw cutting machines—multi spindle automatic lathes.

Unit 11l MILLING MACHINES

Milling machines: 3
Types—column and knee type, plain, vertical and universal milling machines -
Principles of operation — specification of milling machines — work holding devices

- tool holding devices Milling operations.

Unit IV ABRASIVE PROCESS

Abrasive process 3
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Unit vV CNC MACHINES
CNC machines 3

Numerical control—definition—working principle of a CNC system— features of CNC
machines—advantages of CNC machines—difference between NC and
CNC-construction and working principle of turning centre—construction and working

principle of machining centre.

Practical Portions - Introduction. 10 periods

Centre Lathe: Centre lathe: specifications — simple sketch - Working principle operations -

Cutting speed - feed - depth of cut.

Milling machines: Milling cutters - Milling operations - types - straddle milling - gang milling.
Indexing - Indexing plate — Indexing methods - simple indexing, differential indexing.
Generating Process: gear shaper - gear hobbing - principle of operation only.

NC Programming: Introduction— Cartesian coordinate system—Polar coordinate system-
Absolute and incremental positioning—Purpose of G and M codes. Basic Codes - basic CNC

program.CNC turning program using linear inter potation and circular inter potation.

Practical Exercises 40 Periods

Exercise No: 1. Perform Arc welding to make a Butt Joint with the given Mild Steel. (Raw
Material: 25 mm x 6 mm MS flat — 2 Nos.)

Exercise No: 2. Perform Gas welding to make a Lap Joint with the given sheet. (Raw
Material: 16G MS sheet — 2 Nos.)
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Exercise No: 3. Make the model as per the given sketch by Step turning and Taper turning

operations in a Lathe. (RawMaterial: @32mm M.S rod)
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Exercise No: 4. Make the model as per the given sketch by Knurling and BSW Thread cutting

operations in a Lathe. (Raw Material: @32 mm M.S rod)
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Exercise No: 5. Make a spur gear by differential indexing method as per the Figure using

Milling Machine.
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Exercise No: 6. Make a Helical gear by differential indexing method as per the Figure using

Milling Machine.

Exercise No: 7. Make a progressive type plug gauge as per the Figure using Cylindrical

Grinding Machine
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Exercise No: 8. Make a turning tool as per Figure using Tool and Cutter Grinder
11% "E':‘I
[C; 4

Exercise No: 9. Make the component in the CNC Turning Centre.

RC
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Exercise No: 10. Make the component in the CNC Milling Centre.

Assessment Test + Revision 10 Periods

Suggested List of Students Activity:
e Practice Butt joint welding using TIG/MIG welding.
e Practice Spot welding lap joint.

e Practice soldering and brazing.

Text book for Reference:

1. Elements of workshop Technology Volume | & Il — Hajra Chowdry & Bhattacharaya -
[I'" Edition - Media Promoters & Publishers Pvt. Ltd.

2. Introduction of basic manufacturing processes and workshop technology -
Rajendersingh — New age International (P) Ltd. Publishers
Production Technology - P.C.SHARMA - Edn. X- S.Chand & Co.Ltd.

4. Production Technology — HMT-Edn.18-published by Tata Mc Graw Hill Publishing Co.
Ltd

Web-based/Online Resources:

° https://nptel.ac.in/courses/112/107/112107219/
) https://nptel.ac.in/courses/112/107/112107144/
° https://nptel.ac.in/courses/112/105/112105127/
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical
Examinations. End Semester Practical examination should be conducted for all the
exercises / experiments for 100 Marks. Students will be permitted to select any one exercise
by lot or question paper supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

DETAILED ALLOCATION OF MARKS.

PART DESCRIPTION MARKS

A Aim & Tools required 10
B Preparation / Procedure 20
C Dimensions 20
D Finish / Output 10
E Written test (Theory Portions only) 30
F Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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LIST OF EQUIPMENT / TOOLS/ MACHINERY'S REQUIRED
Sl. No. Machines / Tools / Equipments Quantity
1 Arc welding unit 1 No
2 Gas welding unit 1 No.
3 Lathe 4 Nos.
4 Milling Machine 2 Nos.
S Cylindrical grinding machine or attachment 1 No.
6 Tool and Cutter Grinder 1 No.
7 CNC Turning machine 1 No.
8 CNC Milling machine 1 No.
9 Patterns and Tools Sufficient quantity
10 Tools and Measuring instruments Sufficient quantity
1 Personal protective equipment Sufficient quantity
12 Fire safety equipment Sufficient quantity
13 Consumable Sufficient quantity

REGULATION 2023
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Introduction:

Sensors are needed to measure (sense) unknown signals and parameters of an engineering

system

system

and its environment. Essentially, sensors are needed to monitor and learn about the

. Sensor is a device that when exposed to a physical phenomenon (temperature,

displacement, force, etc.) produces a proportional output signal (electrical, mechanical,

magnetic, etc.). Actuators are needed to drive a plant. A diploma holder when employed in

automated industrial process controls will be required to know the basics of Sensors and

Actuators.

Course

Objectives:

The objective of this course is to enable the student to

Explain the types and working of various types of sensors.

Practice with temperature sensor, proximity sensor, LVDT and Light Sensors.
Describe the functions of Linear and Rotary Electrical actuators.

Describe the functions of Electrical, Pneumatic and Hydraulic actuators.

Practice with interfacing of Arduino compatible sensors and actuator with Arduino.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Describe the working of Resistive, Inductive, Temperature and Light Sensors.

CO2: Interface and observe the behaviour of Proximity sensors with relay and buzzer.
CO3: Construct the circuit and observe the behaviour of the solid state electronic
actuator.

CO4: Describe the working of Electrical, Pneumatic and Hydraulic actuators.

CO5: Demonstrate the applications of Arduino compatible sensors and actuators.

Pre-requisites:

Applied Physics, Basic Electrical and Mechanical Engineering.
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CO/PO Mapping

Co/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7

co1 3 1 2 2

co2 3 1 2 2

co3 3 1 2 2

Cco4 3 1 2 2

Cco5 3 1 2 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e It is advised that teachers take steps to pique pupils' attention and boost their
curiosity to learn.

e Implement task-based learning activities where students work on specific tasks or
projects.

e Incorporate technology tools and resources, such as online platforms, interactive
multimedia, and virtual communication tools, to enhance engagement and provide
additional practice opportunities.

e Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

e Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome and employability based.

e All demonstrations/Hand-on practices may be followed in the real environment as far

as possible.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Portion Cyc_:le I Cygle Il All Units AII AII
Experiments | Experiments Experiments | Experiments
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every experiment immediately after
completion of the practice. The practical document should be submitted for the practical
test. The same should be evaluated for 10 Marks for each exercise/experiment. The total
marks awarded should be converted to 10 Marks for the practical test as per the scheme

of evaluation as below.
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The details of the documents to be prepared as per the instruction below.

Each experiment should be completed on the day of practice. The same shall be
evaluated for 10 marks on the day or next day of practice before commencement of the
next experiment.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The student should draw the Circuit Diagram and take readings, do
calculations and prepare the Graph/Result manually in the documents.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the
verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5
B Circuit Diagram 20
Cc Connections and Execution 25
TOTAL 50
D Practical Documents (As per the portions) 10
Total Marks 60

Cyclel: 1,2,3,4and 5.
Cyclell: 6,7, 8,9 and 10.

e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.
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Question pattern — Written Test Theory

Description Marks
Part — A | 30 MCQ Questions. 30 X 1 Mark 30 Marks
Part - B | 7 Questions to be answered out of 10 7 X 10 Marks 70 Marks
Questions.
TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises the practical test should be conducted as per End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.

SCHEME OF EVALUATION
Model Practical Examination and End Semester Examination - Practical Exam
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

Cc Connections and Execution 25

D Output / Result 10

E Written Test (Theory Portions) 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus Contents
Theory Portion
UNIT I: SENSORS Period
Resistance, Inductance and Capacitive Sensors: Definition — Classification of 8

Sensors/Transducers - Elements of measurement system - Primary Sensing
Elements (Bellows, Bourdon Tube) - Potentiometer - Linear potentiometer — Rotary
potentiometer - Load Cell — Strain Gauge Load Cell - Linear Variable Differential
Transformer (LVDT) - Rotary - Variable Differential Transformer (RVDT) — DC
Tachogenerator — AC Tachogenerator - Principles of Capacitive Sensors — Hall
effect sensor.

Temperature Sensors: Thermocouple - Resistance Temperature Detector
—Thermistor - Infrared (IR) thermometer.

Proximity Sensors: Inductive Proximity Sensor — Capacitive Proximity Sensor -
Photoelectric Proximity Sensor - Ultrasonic Proximity Sensor - Basic Reed Switch.
Light Sensor: Photodiode — Phototransistor — Photoconductive Cell - Photovoltaic
Cells - Bar Code Reader - Shaft Encoders - Encoder Types (Incremental Encoder,
Absolute Encoder) - Optical Shaft Encoder - Photoelectric Tachometer.

Arduino Compatible Sensor : Voltage Sensor — Current Sensor — LM35 Sensor -

Ultrasonic Sensor - Force Sensor — Moisture Sensor — Gas Sensor.

Practical Exercises:

Ex.No Name of the Experiment Period

1. TEMPERATURE MEASUREMENT 4
Activities to Perform:
i) Construct a circuit to measure Temperature of Liquid using
Thermistor or Thermocouple or RTD.

ii) Also find the graphical relationship between input and output.
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2. BEHAVIOUR OF PROXIMITY SENSORS 4

Activities to Perform:

i) Observe the behaviour of Inductive proximity sensor and
Capacitive Proximity sensor for different material samples.

ii) Interface relay and buzzer with sensors to test the output.

3. LVDT 4

Activities to Perform:

i) Construct a circuit for Measurement of Linear Displacement
using LVDT.

ii) Find the graphical relationship between input and output.

4, PERFORMANCE OF LIGHT SENSOR 4
Activities to Perform:
i) Construct a circuit to obtain the VI characteristics and Response
Characteristics of Photoconductive Cell (LDR).
i) Construct a circuit to measure the speed of the motor using

Optical Sensor.

5. PERFORMANCE OF ULTRASONIC AND MOISTURE SENSORS 4

Activities to Perform:

i) Interface Ultrasonic sensor with Arduino and measure the
distance of the object.
ii) Interface Moisture sensor with Arduino and measure the moisture

content in the soil.
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UNIT II: ACTUATORS

Electrical Actuators: General aspects - Switching Devices — Mechanical Switches 7

(Push button — SPST -SPDT - Limit Switch — Solenoid — Relays) — Solid State
switches (Diode, Transistor and Thyristor) — DC Motors — AC Motors — Stepper
Motors — Servo Motors.

Pneumatic Actuators: Introduction — Components of a Pneumatic Systems
—Linear actuators — Construction and working of Single acting and Double acting
cylinders - Rotary Actuators — Air Motors — Types of Air Motors - Piston type Motor,
Vane Motor, Turbine Motor - Applications of Air Motors.

Hydraulic Actuators: Hydraulic Power Supply - Components of Hydraulic system -
Linear actuators - Construction and working of Single acting and Double acting
cylinders — Applications of Hydraulic Cylinders - Some example mechanism driven
by an Hydraulic cylinders - Rotary Actuators — Hydraulic Motors — Advantages and

Applications of Hydraulic Motors.

Practical Exercises:

Ex.No | Name of the Experiment Period

6. OBSERVE THE BEHAVIOUR OF TRANSISTOR AS A SWITCH 4

Activities to Perform:

i) Construct a circuit to get ON/OFF control on DC Motor using
Push Button, SPST, SPDT and Limit Switch.

ii) Construct a circuit to get ON/OFF control on DC Motor using
Transistor and Relay.

7. FORWARD AND REVERSE CONTROL OF AC MOTOR 4

Activities to Perform:

i) Connect Forward Reverse Control switch to change the direction
of rotation of three phase induction motor.

i) Demonstrate the Forward and Reverse operation of Motor.
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iii) Measure the No-Load current in each phase using Tongue tester
(Clamp Meter).
8. PNEUMATIC CIRCUIT FOR DOUBLE ACTING CYLINDER 4

Activities to Perform:
i) Construct a Pneumatic Circuit to control double acting pneumatic
cylinder using 5/2 Solenoid Valve.
ii) Discuss the behaviour of cylinder as linear actuator.
9. OBSERVE THE BEHAVIOUR OF HYDRAULIC MOTOR 4

Activities to Perform:

i) Construct a Hydraulic Circuit to control Hydraulic Motor.
i) Observe the behaviour of Hydraulic Motor.
10. SERVO MOTOR CONTROL WITH AN ARDUINO 4

Activities to Perform:
i) Construct an Arduino based circuit to sweeps the shaft of servo
motor back and forth across 180 degree.

ii) Interface potentiometer with Arduino and based on its position

get the control of servo motor shaft.

Revision + Test + Practice 20

Total 75

Suggested List of Students Activity:
1. Activity 1 : Each student writes and submits the assignment on the topic Basics of
Electricity, Ohm’s Law and Electromagnetism.
2. Activity 2 : Four students can be grouped as a batch and practice an additional experiment
to interface any one of the Arduino compatible sensors (LM35 Temperature sensor, Force
Sensor, Gas Sensor, Voltage Sensor, Humidity Sensor, Rain Sensor, Acceleration sensor,

magnetic sensor, Infrared sensor etc.,) with Arduino and observe the behaviour of sensors.
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Text book for Reference:

1. D. Patranabis, Sensors and Transducers, Multicolour Edition, Second Edition, PHI
Learning Private Limited., 2013.

2. Er. RK. Rajput, A Textbook of Mechatronics, Fourth Edition, S. Chand &amp; Co., 2016.

3. Jacob Fraden, Handbook of Modern Sensors: Physics, Designs and Application, Fourth
edition, Springer, 2010.

4. Massood Tabib and Azar, Microactuators Electrical, Magnetic, thermal, optical,
mechanical, chemical and smart structures, First edition, Kluwer academic publishers,

Springer, 1997.

Web-based/Online Resources:
e https://archive.nptel.ac.in/courses/108/108/108108147/
e https://www.youtube.com/watch?v=H90EAn3Uc2w
e https://www.youtube.com/watch?v=Ab9U7NQB1kA
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Equipment / Facilities required to conduct the Practical Course.
Quantity
S.No | Name of the Equipment’s
Required
: Temperature Measurement using Thermocouple / Thermistor / RTD N
) o
Kit
Inductive and Capacitive Proximity Sensors, Relay, Buzzer, Suitable
2. Each 1 No
Power Supply Unit
3. LVDT Trainer Kit 1 No
LDR, MC Ammeter and Voltmeter, 0-30V DC Power Supply Unit, DC
4. Each 1 No
Motor with Optical Sensor set up
Arduino Shield, Arduino compatible Ultrasonic Sensor and Moisture
5. Each 1 No
sensor
Push Button, SPST, SPDT, Limit Switch, Low Voltage DC Motor,
6. Each 1 No
Transistor and Relay
3 Phase Induction Motor, Forward Reverse Control switch and
7. Each 1 No
Clamp Meter
Double acting Pneumatic cylinder, Directional Control Valve,
8. Each 1 No
Compressor
9. Hydraulic Motor, Control Valve, Hydraulic Power Bank Each 1 No
10. | Arduino shield, Arduino compatible Servo Motor and Potentiometer | Each 1 No
11. | Other Consumables As Required
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises should be completed before the Board Practical Examinations. End Semester
Practical examination should be conducted for all the exercises / experiments for 100 Marks.
Students will be permitted to select any one exercise by lot or question paper supplied by the
DOTE Exam section shall be used. The record of work done by the student should be submitted

with a Bonafide Certificate.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Aim & Apparatus Required 5

B Circuit Diagram 20

C Connections / Execution 25

D Output / Result 10

E Written Test 30

F Viva Voce 10
TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Introduction:

Automobile Engineering Diploma Engineer is expected to possess a thorough understanding

and Modelling of automobile components which will develop in detail from block drawings and

sketches. The detailed technical drawings which describe every component in a way that will

enable it to be constructed and operated. This course enables the students to draw the

Automobile components using 3D modelling software.

Course Objectives:

To help students gain knowledge about standards on drafting and modelling.

To understand the basics of assembly drawing preparation of automobile components.
To appreciate the process of Modelling various components.

Create 3D Solid models of Automobile components using modelling software

To develop an ability to model components to meet desired needs within realistic

constraints.

Course Outcomes:

After successful completion of this course, the students can able to

CO1: Understand the Geometric construction and commands.

C02: Understand the Solid Modelling concepts and techniques.

CO3: Acquire the knowledge of various standards and specifications about Automobile
components.

CO4: Acquire the knowledge of 3D Modelling to prepare standard dimensioned drawings
of automobile components.

CO5: Prepare part drawing and assembly drawings using 3D Modelling software as per

industrial Standards.
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Pre-requisites:
e Fundamental concepts and components of Automobile Engineering.

e Basic knowledge in creation of Assembly drawing with standards.

CO/PO Mapping
Cco/PO PO1 P02 P03 P04 PO5 PO6 PO7
CO1 2 - 2 2 - - 1
Cco2 1 2 2 2 - - 1
co3 1 1 1 1 - - 1
co4 2 - 3 3 - - 1
COo5 - 1 2 2 - - 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation
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Assessment Methodology:

Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mod Practical Practical Written Test Practical Practical
ode
Test Test Theory Test Examination
Exercises 1 Exercises 3
Portion All Units All Exercises | All Exercises
and 2. and 4
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the

practical test. The same should be evaluated for 10 Marks for each exercise/experiment.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

107




1021234540 L T P C
Automobile Component Design

PRACTICUM 1 0 2 2

The total marks awarded should be converted to 10 Marks for the practical test as per
the scheme of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test. The marks
scored by the students should be converted to 10 marks. The same should be included
as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS
A Creation - Part Modelling 25
B Assembled Solid Modelling 25
TOTAL 50
C Practical Documents (As per the portions) 10
60
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e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for
internal assessment.

Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all the
exercises, the practical test should be conducted as per the End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.

SCHEME OF EVALUATION
Model Practical Examination and End Semester Examination - Practical Exam
PART DESCRIPTION MARKS

A Creation - Part Modelling 25
B Assembled Solid Modelling 25
C Printout 10
D Written test (Theory Portions only) 30
E Viva Voce 10

TOTAL 100

Note: For the written test 30 MCQ shall be asked from the theory portions
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Syllabus Contents
THEORY Portions - 15 Periods
GEOMETRIC DIMENSIONING AND TOLERANCING

Introduction: Geometric product definition principles; verification of position with open
setup; geometric characteristic symbols

Geometric Dimensioning and Tolerancing: an explanation of tolerance zone conversion;
surfaces, features, features of size, datum features, datum features of size, and datum'’s;
tolerances; components common to geometric dimensioning & tolerances drawing; fits &
allowances, advantages of GD&T.

MMC, LMC & RFS: Maximum Material Condition (meaning & use); Least Material
Condition (meaning & use); Regardless of Feature Size How to read a Feature Control
FrameDatum Feature of Size Representation: Modes of datum feature representation;
angular orientation.

Form Controls: flatness; straightness: circularity; free state variation; circularity.
Orientation Controls: orientation characteristics; angularity; perpendicularity Profile; line
element controls Run out: circular & total Location: concentricity; the return of symmetry;

position
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Practical Portions

INTRODUCTION TO SOLID MODELING: Introduction to Software. File
Management in a Solid Modelling Application - Creation of New Part file,
saving parts, Erasing and Deleting parts.

SKETCHER: Concepts and understanding of Sketching Environment -
Sketching fundamentals — Creation and Dimensioning a sketch: Constraining
the geometry with dimensions, Modification of a sketch - Creation of proper
sketches for part modeling.

CREATION OF FEATURES & DATUM FEATURES: Extrude, Revolve — Protrusion
and Cut, Holes, Rounds, Chamfer, Shell, Rib, Sweep and Blend features.
Creation of Datum Features: Datum Planes and Datum Axes.

Copying Features: Copy, Move, Mirror, Rotate - Various methods

Patterning Features: Pattern types; Identical, Varying & General Dimensional
&, Modifying Patterns.

Modifying Features: Edit, Redefine, Modification of sketch.

CREATION OF SECTIONS: Sectioning of 3D models and views

VIEW FUNCTIONS & COLORS: Spinning the model, Panning and Zooming,
Controlling model appearances and colors - Orientation of views - managing
various oriented views.

FILE IMPORT / EXPORT: Conversion of Part models to standard formats like
STL, IGES, and STEP etc to work with other modelling application softwares.
Fusion 360 / Free CAD / Auto CAD / PTC Creo / Solid works / CATIA /

Autodesk Inventor / etc..
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PRACTICAL EXERCISES

3D Solid Modeling Assembled Drawing

Ex.No Name of the Exercise Hours
1 Modelling of piston assembly 4
2 Modelling of the connecting rod assembly 4
3 Modelling of crankshaft assembly. 4
4 Modelling of cylinder block assembly (Single cylinder) 4
Practice + Continuous Test + Revision 10
TOTAL HOURS 45

Text book for Reference:
1. Jain. R. K, “Machine Design”, Khanna Publishers, New Delhi, 2005.

Giri, N.K., “Automobile Mechanics”, Khanna publishers, New Delhi, 2007

K. L. Narayana - Machine drawing, New Age International,2009.

R.S. Khurmi & J. K. Guptha, “A Textbook of Machine Design®, 34th edition, S. Chand

publication. 2014.

R. K. Dhawan - A Text book on Machine Drawing, S. Chand Publishing, 2015.

6. Richard G Budynas Richard Gordon Budynas, J.KeithNisbett., “Shigley's Mechanical
Engineering Design” 10th edition, Tata McGraw-Hill, 2015.

A wN

o

Web-based/Online Resources:
e https://www.youtube.com/watch?v=-M38FMZDF5E
e https://www.youtube.com/watch?v=EpemDEKCKHY
e https://www.youtube.com/watch?v=iycK4vp8-Ok
e https://www.youtube.com/watch?v=B8N2xf-ez50
e https://www.youtube.com/watch?v=bs52WhdEAtO
e https://www.youtube.com/watch?v=-pT1Hs5KBbAc
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END SEMESTER EXAMINATIONS - PRACTICAL EXAM
Note:
All the exercises / experiments should be completed before the Board Practical Examinations.
End Semester Practical examination should be conducted for all the exercises / experiments for
100 Marks. Students will be permitted to select any one exercise by lot or question paper
supplied by the DOTE Exam section shall be used.

The Practical Documents by the student should be submitted with a Bonafide Certificate.

Part | Description Marks
A Creation - Part Modelling 25
B Assembled Solid Modelling 25
C Printout 10
D Written test (Theory Portions only) 30
E Viva Voce 10

TOTAL MARKS 100

Note: For the written test 30 MCQ shall be asked from the theory portions
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LIST OF EQUIPMENT
1. Personal computer — 30 Nos.
2. Printer — 1 No.
3. Required Software’s: 3D Solid Modelling software (Fusion 360 / Free CAD / AutoCAD /
PTC Creo / Solidworks / CATIA / Autodesk Inventor / etc...) - Sufficient strength.
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Introduction

The progress in metrology and measurements is highly necessary and has led to improvements
in product quality, enhanced scientific research capabilities, and increased efficiency in diverse
industries including manufacturing, automobile, aerospace, and quality control. It encompasses
various disciplines and techniques used to ensure the accuracy, precision, and reliability of
measurements. Therefore, the study of metrology and measurements is essential for
maintaining uniformity and excellence across various fields, including manufacturing and

scientific research.

Course Objectives
The objective of this course is to prepare the student,
e To impart knowledge about different measuring instruments.
e To provide fundamental principles of metrology and understand the significance of
accurate measurements.
e To acquire knowledge regarding the measurement of linear and angular dimensions of
components and assemblies.
e To impart knowledge on advanced measurement techniques for quality control in

manufacturing industries

Course Outcomes
On successful completion of this course, the student will be able to,
CO1: Classify the measuring instruments based on their applications.
CO2: Select appropriate instrument for linear dimensions
CO3: Select appropriate instrument for angular dimensions
CO4: Explain various instruments used in measuring screw threads and gears

COS5: Discuss about the applications of CMM and LASER technology in metrology

Pre-requisites

Knowledge of basic measuring instruments.
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CO/PO Mapping
Cco/PO PO1 PO2 PO3 PO4 PO5 P06 PO7
Co1 2 2
Co2 2 2
co3 2 2
Cco4 2 2
Co5 2 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy

It is advised that teachers take steps to pique pupils' attention and boost their curiosity
to learn.

Implement task-based learning activities where students work on specific tasks or
projects.

Incorporate technology tools and resources, such as online platforms, interactive
multimedia, and virtual communication tools, to enhance engagement and provide
additional practice opportunities.

Incorporate formative and summative assessments to gauge student progress and
provide targeted feedback.

Throughout the course, a theory-demonstrate-practice-activity strategy may be used to
ensure that learning is outcome and employability based.

All demonstrations/Hand-on practices may be followed in the real environment as far as

possible.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Mode Practical Practical Written Test Practical Practical
Test Test Theory Test Examination
Portion Cyclg ! Cyclg ! All Units All Exercises | All Exercises
Exercises Exercises
Duration 2 Periods 2 Periods 3 Hours 3 Hours 3 hours
Exam Marks 60 60 100 100 100
Converted to
10 10 15 15 60
Marks
Marks 10 15 15 60
Tentative
7th Week 14th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: All the exercises/experiments should be completed as per the portions
above and kept for the practical test. The students shall be permitted to select any one
by lot for the test. The practical test should be conducted as per the scheme of
evaluation as below. The marks awarded shall be converted to 10 Marks for each
assessment test. Best of one will be considered for the internal assessment of 10
Marks.

Practical documents should be maintained for every exercise / experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. The same should be evaluated for 10 Marks for each exercise/experiment.
The total marks awarded should be converted to 10 Marks for the practical test as per

the scheme of evaluation as below.
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The details of the documents to be prepared as per the instruction below.

Each exercise should be completed on the day of practice. The same shall be evaluated
for 10 marks on the day or next day of practice before commencement of the next
exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observations, readings, calculations and sketches should be
written by the student manually in the document.

The detailed date of the practices and its evaluations should be maintained in the course
logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS
A Procedure / Preparation 10
B Observation / Dimensions 20
C Accuracy 20
TOTAL 50
D Practical Documents (As per the portions) 10
60
Cycle - | Exercise 1,2, 3,4, 5and 6.
Cycle -1l Exercise 7, 8,9 and 10.

e CA 3: Written Test for complete theory portions should be conducted for 100 Marks as
per the question pattern below. The marks scored will be converted to 15 Marks for

internal assessment.
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Question pattern — Written Test Theory

Description Marks

Part — A | 30 MCQ from the complete theory portions. 30 X 1 Mark 30 Marks

Part — B | Seven Questions to be answered out of 10 7 X 10 Marks 70 Marks

Questions.

TOTAL 100 Marks

e CA 4: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation below. After completion of all
the exercises the practical test should be conducted as per End Semester Examination
question pattern scheme of evaluation. The marks awarded should be converted to 15

Marks for the internal assessment.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Procedure / Preparation 10
B Observation / Dimensions 20
C Accuracy 20
D Result 10
E Viva voce 10
F Written test 30

100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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Syllabus contents

THEORY
UNIT I: LINEAR MEASUREMENTS AND COMPARATORS Periods
Basics of Metrology 8

Scope of Metrology, basic units, important terminology, Measurement — Need,
Process, Role in quality control; Factors affecting measurement - SWIPE;
international standardization, the bureau of Indian standards - important elements
of measurements - methods of measurements.

Precision - accuracy - definition - factors affecting the accuracy of the measuring
system - general rules for accurate measurements - precautions for use of
instruments so as to avoid in accuracy in measurements - reliability — definition,
Measurement uncertainty, Measurement system analysis, Compare systematic
error and random error, Selection of measuring instruments - Calibration of
measuring instruments.

Linear Measurements

Linear Measuring Instruments — Vernier caliper, Micrometer, Vernier height gauge,
Depth Micrometer, bore gauge, Telescoping gauge; Gauge blocks — Use and
precautions, possible sources of errors in micrometers - slip gauges -
requirements — Indian standard - care and use.

Comparator

Comparators — Working and advantages - Types - Mechanical and Pneumatic

Comparators.

Practical Exercises:

Ex. No Name of the Experiment Hours

1 VERNIER CALIPER
i) Measure the dimensions of ground MS flat/Cylindrical bush using 5
Vernier Caliper.

ii) Compare the results with Digital Vernier Caliper.
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2 OUTSIDE MICROMETER
i) Measure the diameter of a wire using micrometer

if) Compare the results with a digital Outside micrometer.

3 INSIDE MICROMETER
i) Measure the inside diameter of the bore of a bush cylindrical
component using Inside micrometer

if) Compare the results with digital inside micrometer.

4 SLIP GAUGES

Measure the thickness of ground MS plates using slip gauges.

5 VERNIER HEIGHT GAUGE
Measure the height of gauge blocks or parallel bars using vernier height

gauge.

6 MECHANICAL COMPARATOR

Find out the measurement of a given component and Compare with a

standard component using a mechanical comparator and slip gauge.

THEORY

UNIT Il: ANGULAR MEASUREMENTS, CMM, SURFACE & ADVANCED METROLOGY

Angular Measurements: Angular measuring instruments — Bevel protractor, Angle 7
gauges, Precision level, Sine bar, Autocollimator. Opto-mechanical measurements
using a measuring microscope and Profile projector. Measurement of Screw threads
- Single element measurements — Pitch Diameter, Lead, Pitch. Measurement of
Gears — purpose — Analytical measurement — Runout, Pitch variation, Tooth profile,
Tooth thickness, Lead.

Coordinating measuring Machine: Basic concept of CMM - Types of CMM -
Constructional features — Probes — Accessories — Software — Applications.
Advanced Metrology: Basic concepts of lasers - types of lasers - laser and LED

based distance measuring instruments.
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Practical Exercises:

Ex. No. Name of the Experiment

7 UNIVERSAL BEVEL PROTRACTOR 5
Measure the angle of a V-block/Taper Shank of Drill/ Dovetail using

universal bevel protractor.

8 SINE BAR 5
Measure the angle of the machined surface using sine bar with slip

gauges.

9 SCREW THREAD MICROMETER 5
Measure the geometrical dimensions of V-Thread using screw thread

micrometer.

10 GEAR TOOTH VERNIER CALIPER 5

Measure the geometrical dimensions of spur gear using gear tooth

vernier caliper.

Activity + Revision + Assessment Test 10

Tota 75

Suggested List of Student Activity

1. Each student writes and submits the assignment on the topic of Methods of
measurements, Precautions to avoid inaccuracy in measurements, Selection and
Calibration of measuring instruments.

2. Four students can be grouped as a batch to measure the various dimensions of taper
shank drill bit and spur gear and submit the activity report. The activity report should
have the diagram and various dimensions of the taper shank drill bit and spur gear.

3. Visit Industry to study the working of the CMM. Prepare a report.

4. Visit Industry to study the working of the Profile Projector. Prepare a report.

Study the various types of Comparator. Prepare a report.
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Text and Reference books.

1.
2.

R. K. Jain, Engineering Metrology, 22 nd Edition, Khanna Publishers, 2022.

N. V. Raghavendra and L. Krishnamurthy, Engineering Metrology and Measurements,
Oxford University Press India, 2013.

R. K. Rajput, Engineering Metrology and Instrumentation, S.K. Kataria &mp; Sons, 2nd
Edition, 2013.

Samir Mekid, Metrology and Instrumentation: Practical Applications for Engineering and
Manufacturing, John Wiley &amp; Sons, Inc., 2021.

Anand K. Bewoor &amp; Vinay A. Kulkarni, Metrology &amp; measurement, Tata
McGraw-Hill, 20009.

Rega Rajendra, Principles of Engineering Metrology, Jaico Publishing House, 2008.

Web-based/Online Resources

https://archive.nptel.ac.in/courses/112/104/112104250/

END SEMESTER EXAMINATIONS - PRACTICAL EXAM.

SCHEME OF EVALUATION
PART DESCRIPTION MARKS

A Procedure / Preparation 10
B Observation / Dimensions 20
C Accuracy 20
D Result 10
E Viva voce 10
F Written test 30

100

Note: For the written test 30 MCQ shall be asked from the theory portions.
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LIST OF EQUIPMENTS

S. No | Name of the Equipment Quantity required
1 Vernier Caliper 2 nos
2 Digital Vernier Caliper 2 nos
3 Outside Micrometer 2 nos
4 Digital Outside Micrometer 2 nos
5 Inside Micrometer 2 nos
6 Digital Inside Micrometer 2 nos
7 Slip Gauges 2 nos
8 Vernier Height Gauge 1 no
9 Surface Plate 2 nos
10 Dial Indicator (0-10) 2 nos
11 Universal Bevel Protractor 2 nos
12 Sine Bar with Slip gauges 2 nos
13 Screw Thread Micrometer 2 nos
14 Gear Tooth Vernier Caliper 1no
15 Mechanical Comparator 1 No.
Consumable Sufficient Quantity
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Introduction:

To impart knowledge to the students about constructional details of different types of vehicle

bodies and about vehicle body repair works and painting.

Aerodynamic characteristics determine the fuel consumption of high speed and stability
in cross wind. +ve pressure on the front and —ve pressure on the rear end of the car
should be minimized.

Vehicle body contributes about 40% to 60% of total weight in the case of cars and about
65 to 70% in the case of buses. Payload is determined by body weight.

Reduction in body weight not only improves capacity but also fuel consumption.

A direct test body contributes about 50 to 70% of the total cost. In indirect cost expected

life influences the price.

Course Objectives:

The objective of the course is to enable the students:

To know about automotive aerodynamics.

To understand the construction of the car body, design criteria, types of car and safety
aspects of car.

To understand the construction of bus body and dimensions of bus body and safety
aspects.

To elaborate about the body panel refinishing, repair, paintwork, repainting, undercarriage

rust proofing and sound dampening.

Course Outcomes:

On successful completion of this course, student will be able to

CO1: Explain the typical aerodynamic layout of vehicles.
CO2: Identify various car body components.

CO3: Identify various bus body components.

CO4: Identify various commercial vehicle body components.

CO5: Make use of vehicle body repair types and specific tools.
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Pre-requisites:

Knowledge of basic Science: Aerodynamics of cars, Body Building Technology.

CO/PO Mapping
CO /PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
CO1 2 2 2 2 1 1
Cco2 2 1 1 1 1
Cco3 2 1 1 1 1
Co4 2 1 1 1 2 1
CO5 3 2 1 2 2

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:
1. Vehicle vintage Models should be shown through video.
2. The subject can Lecture Cum Demonstration basics.

3. Practical demonstrations should be organized.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written Test Written Test . Written Test W”.t ten.
Theor Theor Practical Test (Complete Examination
Mode y y (All P (Complete
(Any Two (Another Two ) Theory
) . Exercises) ) Theory
Units) Units) Portions) :
Portions)
Duration 2 2 3 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 10 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. The best of one will be considered
for the internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.

In each unit, Four questions can be asked. Each question may have subdivisions. A

maximum of two subdivisions shall be permitted.
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CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation as below. The marks awarded will
be converted to 15 Marks for the internal mark.

Practical documents should be maintained for every exercise/experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. Each exercise/experiment should be evaluated for 10 Marks. The total
marks awarded should be converted to 30 Marks for the practical test as per the scheme

of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 30 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.
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SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks

A Aim / Tools required 10
B Procedure / Observation 20
C Report 20
D Result 10
E Practical document (All Practicals) 30
F Viva Voce 10

Total 100

CA4: Model examination should be conducted for complete theory portions as per the
end-semester question pattern. The marks awarded should be converted to 15 marks for the

internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.
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Syllabus Contents
Unit | Vehicle Aerodynamics
Theory: Vehicle Aerodynamics , Objectives, Vehicle Drag - Definition, Types and | 6
Effects. Forces and Moments Acting on Vehicle Body - Types and Effects. Various
Body Optimization Techniques and Aerodynamic Aids for Optimization of Drag.
Drag Reducing Devices in Commercial Vehicles. Component Balance to Measure
Forces and Moments. Problems of vehicle modification.
Practical: 6
Exercise 1: To prepare the report for recommended troubleshooting procedure as
per Workshop manual for a) Abnormal wear b) Wheel wobbling ¢) Poor self
centering d) Hard steering.
Exercise 2: To prepare the report for wheel Alignment acceptable limits (minimum
angle to maximum angle).
Unit 11 Car Bodies
Theory: Car Body-Purpose, Requirements and Types - Saloon, Convertibles, | 6
Limousine, Estate Van, Racing and Sports Car. Car Body Construction -
Components of Car Body and Purpose of Each Component. Safety Equipment for
Car - Seat Belts and Airbags. Crash Test and Roll Over Test.
Practical: 6
Exercise 3: Identify body parts and give reports for Diesel engine cars of two
different companies LMV.
Exercise 4: Identify body parts and give reports for Petrol engine cars of two
different companies LMV.
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Unit Il Bus Bodies

Theory: Bus Body - Types - Minibus, Single Decker, Double Decker, Two Level, | 6
Split Level and Articulated Bus. Bus Body Layout - Floor Height - Engine Location -
Entrance and Exit Location - Seating Dimensions. Constructional Details - Frame
Construction - Types of Metal Section Used, Double Skin Construction,

Conventional and Integral Type Construction. Types of door system.

Practical: Exercise 5: Identify different major components of heavy vehicles body | 3

construction and their function.

Unit IV Commercial Vehicle Bodies and Materials

Theory: Types of Commercial Vehicle Body - Light Commercial Vehicle Body | 6
Types, Flat Platform, Drop Side, Fixed Side, Tipper Body, Tanker Body - Baffled and
Unbaffled Tanks, Drivers Cab Design - Forward Control Cab and Normal Control
Cab. Vehicle Body Materials - Steel, Light Alloys, Plastics, Crp, Grp, Textiles, Glass,

Wood, Aluminium Materials, Adhesives and their Properties.

Practical: Exercise 6: Identify different major components of commercial vehicle | 3

body construction and their function.

Unit vV Body Materials, Maintenance and Surface Finish

Theory: Steel sheet, Aluminium, Timber, Plastics, GRP, PRP properties of materials | 5
- corrosion-Anti corrosion methods — Body panel, tools for repairing, Tinkering
,soldering and use of metalloid paste.

Surface finish: Painting process - Electroplating of components — Vacuum

coating, Electrostatic painting.

Practical: Exercise 7: Study and prepare a report of body painting service. (like [ 3

small hole or deep scratch)

Test + Revision | 10
TOTAL HOURS | 60
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Suggested List of Students Activity:
e Visit the automobile body building industry and prepare a report.

e Prepare a report about the various types of body.

Text book for Reference:

1. Vehicle Body Engineering, Powloski, J., Business Books Ltd, 1989.
Body Repair Technology for 4-Wheelers, James E Duffy, Cengage Learning.
Body construction and design, Giles, G.J., llliffe Books Butterworth & Co.

The Repair of vehicle bodies, Andrew Livesey and A Robinson, Routledge.

o > W N

John Fenton, “Handbook of Automotive Body and Systems Design”, John Wiley & Sons,
2013.

6. Kirpal Singh, “Automobile Engineering”, Standard publishers, Distributors, Delhi.

Web-based/Online Resources:

1. https://www.youtube.com/watch?v=zSKtwgX8wpc

2.
3.
4,
5.
6.

https://www.youtube.com/watch?v=3W3mJJbnwNg
https://www.youtube.com/watch?v=2ZQSWg6gAebw
https://www.youtube.com/watch?v=1sP9Ty0jQy8
https://www.youtube.com/watch?v=0ORFa_iPtAeY
https://www.youtube.com/watch?v=I30IxtpWX7Y
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Equipment / Facilities required to conduct the Practical Course.
1. 3D wheel alignment test. - Quantity as per the requirement.
2. Various Company LMV/HMYV body structure - Quantity as per the requirement.
3. Various Company passenger vehicles/goods carrying vehicle body frames. - Quantity as
per the requirement.

4. Body painting basic tools. - Quantity as per the requirement.
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END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction:

The world is transitioning to cleaner mobility options with the aim at improving air quality and
reducing dependency on fossil fuels. Electric Vehicles (EVs) have emerged as a popular clean
mobility choice to reduce emissions. EVs are powered fully or partially by batteries, they can
help to reduce dependence on fossil fuels and also air quality. Tamil Nadu is one of the most
advanced states in India. Tamil Nadu has a highly developed industrial ecosystem and is very
strong in sectors like automobiles and auto components. Many globally renowned companies
have set up their manufacturing facilities in Tamil Nadu. Due to the rapid depletion of fossil fuel

and increase in fuel cost, environmental pollution, the shift to clean transport is necessary.

Course Objectives:
The objective of this course is to enable the students to
e Learn the environmental impact and history of Electric Vehicles and types of Electric
vehicles.
e Understand and test the concept of EV and subsystems.
e Describe the configurations of hybrid Electric Vehicles

e Summarize the E-Mobility and Tamil Nadu EV Policy.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Understand the environmental impact of Electric Vehicles and their types.

CO2: Describe the EV battery and charging system.

CO3: Apply the procedures of testing of battery, EV motor, electric bicycle and subsystem.
CO4: Identify the various drive trains and working modes of Hybrid Electric vehicles.

CO5: Summarize the E-mobility and Electric vehicle policy.

Pre-requisites:
Knowledge of Automotive engines, Automobile Electric & Electronics and Power Units &

Transmission.
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CO/PO Mapping
CO/PO | PO1 P02 PO3 PO4 PO5 PO6 PO7
co1 2 - - - 1 . -
Cco2 2 1 - - - - 1
Cco3 2 1 - - - - 1
Cco4 2 - - - 2 1 1
CO05 2 1 1 2 - - 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their learning
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in
a simulated environment, transitioning to real-world scenarios when possible.

e Encourage Critical Analysis: Foster an environment where students can honestly assess
experiment outcomes and analyze potential sources of error in case of discrepancies.

e The industry session shall be addressed by industry experts (in contact mode/online /

recorded video mode) in the discipline only.
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Assessment Methodology:
Continuous Assessment (40 marks) End
Semester
CA1 CA2 CA3 CA4 Examination
(60 marks)
Written
Written Test | Written Test Written Test
Practical Test Examination
Theory Theory (Complete
Mode (All (Complete
(Any Two (Another Two Theory
Exercises) Theory
Units) Units) Portions)
Portions)
Duration 2 2 3 3 Hours 3 Hours
Exam Marks 50 50 100 100 100
Converted to 10 10 15 15 60
Marks 10 15 15 60
Tentative
6th Week 12th Week 15th Week 16th Week
Schedule
Note:

e CA1 and CA2: Assessment written test should be conducted for 50 Marks. The marks
scored will be converted to 10 Marks for each test. The best of one will be considered
for the internal assessment of 10 Marks.

CA1 and CA2, Assessment written test should be conducted for two units as below.
Answer any Five questions. (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions.
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In each unit, Four questions can be asked. Each question may have subdivisions. A
maximum of two subdivisions shall be permitted.

e CA 3: All the exercises/experiments should be completed and kept for the practical test.
The students shall be permitted to select any one by lot for the test. The practical test
should be conducted as per the scheme of evaluation as below. The marks awarded will
be converted to 15 Marks for the internal mark.

Practical documents should be maintained for every exercise/experiment immediately
after completion of the practice. The practical document should be submitted for the
practical test. Each exercise/experiment should be evaluated for 10 Marks. The total
marks awarded should be converted to 30 Marks for the practical test as per the scheme
of evaluation as below.

The details of the practical documents are to be prepared as per the instructions below.
Each exercise / experiment procedure, observation and calculations should be
completed on the day of practice. The same shall be evaluated for 10 marks on the day
or the next day of practice before the commencement of the next exercise.

This documentation can be carried out in a separate notebook or a printed manual or a
file with documents. The observation, reading, calculations, report, graphs and results
should be written by the student manually in the practical documents.

The evaluated practical document should be submitted for the Practical Test (CA3). The
marks scored by the students should be converted to 30 marks. The same should be
included as per the allocation in the practical test.

The detailed dates of the practices and its evaluations should be maintained in the
course logbook. The log book and the practical documents should be submitted for the

verification by the Flying Squad and DOTE Official.
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SCHEME OF EVALUATION - Practical Test

SI.No. | Description Marks

A Aim & Apparatus required 10
B Procedure / Explanation 20
C Observation/ Assembly / Reading 20
D Report / Result 10
E Practical document (All Practicals) 30
F Viva Voce 10

Total 100

CA4: Model examination should be conducted for complete theory portions as per the
end-semester question pattern. The marks awarded should be converted to 15 marks for the
internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

139




1021235230 L T P

Electric Vehicle technology & Policy
Practicum 3 0 2

Syllabus Contents

Unit | Environmental impact and history and E-Vehicles

Environmental impact and history: Environmental impact of conventional vehicles -
Air pollution — Petroleum resources — History of Electric vehicles & Hybrid Electric
Vehicles — Need for Electric Vehicle.

Electric vehicle Types — Definition BEV - Major Components of Electric Vehicle
-Block diagram and working of BEV - Different between BEV and Conventional
Vehicle.

Fuel Cell — Working Principle - Fuel Cell-operated Electric Vehicle (FCEV) - Major

component - Working principle - Advantages.

Unit Il Electric Vehicle Battery Technology and Charging Methods

Battery: Electrochemical Batteries — Battery Technologies — Construction and
working of Nickel-cadmium, Nickel-ion, Lithium-ion, and lithium-polymer batteries —
Ultracapacitor - Battery Management System (BMS) - Battery pack development
Technology: sell Series, Parallel and mixed connection to develop battery pack.

Battery Charging Techniques: Battery Charging techniques — Constant current and
Constant voltage, Trickle charging — Battery Swapping Techniques — DC charging -

Wireless charging — Maintenance of Battery pack.

Unit lll Electric propulsion system and Converters

Configurations of Electric Vehicle —Electric power drivetrain — Performance of
Electric Vehicles — Tractive Effort in Normal Driving.

EV motors - Types - Principles, Construction, Working, Merits and Demerits of DC
motor drives, Permanent Magnetic Brushless DC Motor Drives - Hub motor Drive
system.

Power Converters: Role of Power Converters — Block diagram of Power Converters in
EV - Types of Power Converters — DC to DC Converter, Inverter and Rectifier and its

types.
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Unit IV Hybrid Electric Vehicle
HEV: Hybrid Electric Vehicle — Advantages, Disadvantages — Components of Hybrid 9
Electric Vehicle — IC Engine, Electric Motor, Controller, DC/DC Converter,
Transmission, Batteries — Working of Hybrid Vehicle — Starting, Braking, Cruising,
Passing. - - Plug-in Hybrid Electric Vehicle
Types of Hybrid Vehicle: Hybridisation — Micro Hybrid, Mild Hybrid, Fully Hybrid -
Advantages, Disadvantages & its Applications.
Drive Configuration: Series Hybrid — Control Strategies, Advantages & Disadvantages,
Configuration - Parallel Hybrid —Control Strategies, Advantages & Disadvantages,
Configuration — Split Power Hybrid.
Unit V ELECTRIC MOBILITY AND ELECTRIC VEHICLE POLICIES
Electric mobility ecosystem- Global scenario of EV adoption - Electric mobility in India 9

- National Electric Mobility Mission Plan 2020 (NEMMP 2020) - FAME, India (Faster
Adoption and Manufacturing of (Hybrid & Electric) Vehicles in India) | & Il - Champion
OEM Incentive Scheme - Recycling Ecosystem of battery and EVs - Battery Recycling.
TAMIL NADU ELECTRIC VEHICLES POLICY 2019 - Key Features.

TAMIL NADU ELECTRIC VEHICLES POLICY 2023:

Need for a Revised Policy - Scope & Definitions — Objectives - Supply Side Policy
Measures - Demand Side Measures - Charging Infrastructure - Ecosystem

Development - Policy Implementation Mechanism.
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Practical: 20

Experiment 1: Test the Lead-acid Battery using a voltage Load tester and test the battery

pack supply to glow the Headlamp

Experiment 2: Test the battery charging (battery in series and Parallel) and note the various

charging parameters.

Experiment 3: Identify and test the components of the electric two-wheeler (Battery, power

key, Controller, Throttle, EV motor, Brake, Headlight, Speedometer, Indicator and Horn)

Experiment 4: Construct and test the BLDC Motor with throttle control.

Experiment 5: Assemble and test the E-bicycle.

Experiment 6: Assemble and test e-bike with central drive mechanism (Chaindrive) wiring

harness.

Experiment 7: Test DC-DC converter and DC-AC converter.

Test + Revision 10

TOTAL HOURS 75

Suggested List of Student Activity:
e Presentation/Seminars by students on any recent technological developments based on
the course.

e Poster presentation on layout and wiring harness of electric Two-wheeler / Four-wheeler.

Text book for Reference:
1. A.KBabu, Electric & mp; Hybrid Vehicle, Second edition, Khanna Publication, 2022.
2. James D. Halderman, Electric and Hybrid Electric Vehicles, First edition Pearson, 2023.
3. Mehrdad Ehsani, Yimin Gao, Sebastien E.Gay, Ali Emadi, Modern Electric, Hybrid Electric
and Fuel Cell Vehicles, Third edition, CRC Press, 2019.
4. Tamil Nadu Electric Vehicles Policy 2019 & 2023.
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Web-based/Online Resources:
e NPTEL Fundamentals of Electric vehicles: Technology &amp; Economics
https://nptel.ac.in/courses/108106170
e NPTEL Introduction to Hybrid and Electric Vehicles, IIT  Guwahati

https://nptel.ac.in/courses/108103009

END SEMESTER QUESTION PATTERN - Theory Exam

Duration: 3 Hrs. Max. Marks: 100

Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters

Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Equipment / Facilities required to conduct the Practical Course.
Sl. No. | Machines / Tools / Equipment Quantity
1. Lead acid battery / Lithium-ion Battery 8 Nos
2. Battery Load tester 1 No
3. Battery Charger Unit with Lead Acid battery 2 Nos
4. Two-wheeler Wiring Harness board or kit 1 No
5. DC -DC Converter Trainer Kit 1 No
6. DC -AC Converter Trainer Kit 1 No
7. E — Bicycle kit or Accessories 1 No
24V DC Controller, 24 V DC motor, Throttle, Brake,
Power ON key, Headlamp with Horn.
8. E — Bike kit or Accessories 1 No
48 V BLDC Controller, 500W or 750 W, 48 V BLDC motor,
Throttle, Brake, Power ON key, Display Board, Head
lamp with Horn, Left & Right Indicator
9. Consumable: - Battery Cell - 1.5V or 3.65 V, Soldering As per

Iron, Flux, De-solder gun or Solder wick, Lead
Tools: - Continuity Tester, Line Tester, Multi-meter,

Hydrometer, Screw Drive set & Spanner set

requirement.
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Introduction:

Farm equipment provides higher work output rates to sustain higher demand for increased
agricultural production. Farm tools, implements, and equipment play a very important role in
horticultural operations. Their availability makes the work much easier and faster. However,
even if one may have the most sophisticated tools and implements, but does not know how to

use them, they are useless. This subject is designed to understand the basic farm equipment.

Course Objectives:
At the end of the course, the students will be able
N To learn the types of tractors and its operating principles.
To study about the ploughing implements.
To understand the harvesting and threshing equipment.

To address the fertilizers and equipment used for it.

N R X

To know the maintenance procedure of tractors

Course Outcomes:

On successful completion of this course, the student will be able to
CO1: Determine the appropriate tractor types can impact performance faster and
accurate for the different agricultural fields.
CO2: Select the proper ploughing Implements to defend the soil from hardening and lack
of growth of microbes and identify the soil types.
CO3: Learn the Modern harvesting methods to decrease the grain waste, improves grain
quality and quantity and mention the appropriate harvesting methods.
CO4: Differentiate the methods of advance machinery in fertilizing process in generalize
and identify the suitable fertilizer.
CO5: Understand the farm equipments and practices to prevent breakdowns and

accidents and suggest suitable remedial process.
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Pre-requisites:

Knowledge of basic power units and Transmission systems.

CO/PO Mapping
co/PO PO1 P02 PO3 P04 PO5 PO6 PO7
CO1 3 3 2 2 3 2 2
Cc02 2 3 3 3 3 2 3
Cco3 3 3 3 3 2 3 2
Cco4 3 3 3 3 3 3 3
CO5 3 3 2 3 2 2 3

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:
e By student centric teaching allows the student to understand more about the topics and
concepts in a classroom
e Using visual audio teaching improves learning the concepts easily.
e Teacher provides information, the students watch, listen and learn from the direct

teaching methods.
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Assessment Methodology

Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode . (Another Two . L -
(Two units) . (Online / Examination Examination
units) .
Offline)
Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60
Marks 15 5 20 60
Tentative
6th Week 12th Week 13 -14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be
permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online /
Offline. The answer scripts of every student (online / offline) for this assessment should be kept
for records and future verification. The marks scored should be converted to 5 marks for the

internal assessment
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CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer ten questions by selecting two questions from each unit. Each question carries 10

marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | General Design of Tractors and Accessories

Classification of Tractors: Track laying tractor — heavy wheeled tractors — 7
general purpose tractors — two wheeled tractors. Main components of Tractor -
Power Take Off Shaft (PTO) — Belt pulley — The tractor hydraulic system -
operating principle

Unit Il Ploughing Implements

Primary and Secondary Tillage equipment - DISC Plough — Mould Board Plough - 7
Tiller and Harrows — Construction — furrow mounted plough — ploughing methods

- systematic ploughing, round and round ploughing and one way ploughing - hitching

— Three point linkage — Cage Wheel and its uses

Unit lll Harvesting and Threshing Equipments

Harvesting — conventional and Modern Harvesters — Threshing — combine | 7
harvester— cultivators — uses of cultivator — disc harrows — spring tine cultivator —
seed harrows — chain harrows — rotary cultivator — uses. Corn drills — seed
metering mechanisms — potato crop machinery — sugar feet crop machinery.
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Unit IV Sprayers and Dusters
Classification of sprayers and dusters Manual and Power sprayers and Dusters — 7

components of sprayers and dusters — different pumps, nozzles, used in sprayers.
rotating plate and flicker fertilizer unit — spinning disc type — the spreader

mechanism — Hay Making machinery — Forage harvester.

Unit vV Maintenance of Tractors

Daily Maintenance of Tractors — Maintenance of Tractors on hour basis — | 7
Troubleshooting of Tractor engines, clutch, Gearbox — Major overhaul of engines.

Maintenance of the plough - routine maintenance of cultivating machinery -
maintenance to grain drills — maintenance of fertilizer distributor — maintenance of

farmyard manure spreaders.

Test + Revision | 10

Total Hours | 45

Suggested List of Students Activity:
e Have a field trip to different agricultural fields and soil testing laboratories.
e Advice to collect and prepare troubleshooting methods manual for different
machineries.

e Encourage to collect different farm manufactures details specification of farm vehicles.

Text book for Reference:

1. Elements of Agricultural Engineering Jagdishwar Sahay.
Farm Tractor— Maintenance and Repair S.C.Jain, C.T.Raj, TATA MC Graw Hill.
Farm Machinery and Equipment — Smith & Wilkey, Tata MC Graw Hill.

Elements of Agricultural Engineering - Dr.Jagdiswar Sahay.

a > W N

Farm Machinery — An approach Authors: S.C. Jain & Grace Philip. Standard Publishers,
Distributors,1705,Nai Sarak, PB.NO.1066, New Delhi.
6. Basic Farm Machinery, JM Shippen and JC Turner, Pergamon International Library.-

Second edition.
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Web-based / Online Resources:
e https://nptel.ac.in/courses/126/105/126105009/

END SEMESTER QUESTION PATTERN - THEORY EXAM

Duration: 3 Hrs. Max. Marks: 100

Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction

The purpose of studying aerodynamics helps to understand the principles governing airflow
around vehicles and its impact on performance, efficiency, and safety. It helps in optimizing fuel
efficiency, improving speed and handling, enhancing safety, reducing environmental impact, and
fostering innovation in vehicle design. This course help students with the essential skills and
knowledge needed to design vehicles with optimal aerodynamic characteristics, contributing to

advancements in automotive technology and sustainability

Course Objectives
The objective of this course is to enable the student to
e To gain knowledge of fluid mechanics fundamentals related to vehicle motion
e To analyse drag forces to develop strategies for achieving low drag profiles.
e To become familiar with the shape optimization methods used in the passenger car
sector
e To study vehicle dynamics under side winds and assess characteristics of forces and
moments.

e To give insight to wind tunnel and testing techniques practiced in industry.

Course Outcomes

On successful completion of this course, the student will be able to

CO1: Knowledge upon resistance to vehicle motion.

CO2: Calculate drag coefficients for optimizing vehicle performance and efficiency.
CO3: Appraise upon the techniques of shape-based optimization practiced in industry
CO04: Understand the effects of side winds on vehicle dynamics

CO5: Expose to fundamentals of Experimental testing.

Pre-requisites
Fundamentals of Fluid Mechanics which include concepts such as properties of fluids,

turbulence, Bernoulli's principle and boundary layers.
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CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 PO6 PO7
CO1 3 2 2 3 1 1 1
C0o2 3 3 2 3 1 2 1
co3 2 3 3 3 1 2 1
Cco4 2 3 3 3 1 2 1
Cco5 3 2 2 2 1 1 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

Engage and Motivate: Instructors should actively engage students to boost their
confidence.

Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in
a simulated environment, transitioning to real-world scenarios when possible.

Encourage Critical Analysis: Foster an environment where students can honestly assess

experiment outcomes and analyze potential sources of error in case of discrepancies.
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Assessment Methodology

Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode : (Another Two : L L
(Two units) . (Online / Examination | Examination
units) .
Offline)
Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60
Marks 15 5 20 60
Tentative
6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CAland CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online
/Offline. The answer scripts of every student (online / offline) for this assessment should be
kept for records and future verification. The marks scored should be converted to 5 marks for

the internal assessment
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CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10

marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | SCOPE OF VEHICLE AERODYNAMICS

Scope - historical development trends — Fundamentals of fluid mechanics — Flow | 7
phenomenon related to vehicles — External & Internal flow problems — Resistance to
vehicle motion — Performance — Fuel consumption and performance — Potential of
vehicle aerodynamics.

Unitll | AERODYNAMIC DRAG OF CARS

Car as a bluff body — Flow field around car — drag force — types of drag force — analysis | 7
of aerodynamic drag — drag coefficient of cars — strategies for aerodynamic development

- low drag profiles.

Unit Il | SHAPE OPTIMIZATION OF CARS

Front and modification — front and rear windshield angle — Boat tailing — Hatchback, fast | 7

back and square back — Dust flow patterns at the rear — Effect of gap configuration -

effect of fasteners.
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Unit IV | VEHICLE HANDLING

The origin of force and moments on a vehicle — side wind problems — methods to | 7
calculate forces and moments — vehicle dynamics Under side winds — the effects of
forces and moments — Characteristics of forces and moments — Dirt accumulation on the

vehicle — wind noise — drag reduction in commercial vehicles.

UnitV [ WIND TUNNELS, MEASUREMENT AND TEST TECHNIQUES

Fundamentals of Wind Tunnel Technique, Tests with Reduced-Scale Models Details of | 7
Model Construction and Test Technique, Reynolds Number Effects, Climatic Tunnels.
Measuring Equipment and Transducers - Measurement of Aerodynamic Forces and
Moments, Pressure Measurements, Measurement of the Airflow Velocity, Temperature

Measurement.

TEST +REVISION | 10

TOTAL HOURS | 45

Text book for Reference:

1. Hucho. W.H., “Aerodynamics of Road Vehicles — From Fluid Mechanics to Vehicle
Engineering”, Society of Automotive Engineers, U.S, 1998 .

2. R.H.Barnard ,‘Road vehicle aerodynamic design, An Introduction”, Mechaero publications,
Third edition, 2010.

3. Alan Pope, Jewel B. Barlow &amp; William H. Rae, “Low speed wind tunnel testing”,
published by John Wiley &amp; Sons, Third edition, 1999.

4. T. Yomi Obidi, “Theory and Applications of Aerodynamics for Ground Vehicles” , SAE

International, 2014.

Web-based/Online Resources
e https://archive.nptel.ac.in/courses/101/105/101105088/

DIRECTORATE OF TECHNICAL EDUCATION, CHENNAI - 600 025
REGULATION 2023

155



1021235312 L T P C
VEHICLE AERODYNAMICS AND DESIGN

THEORY 3 0 0 3

END SEMESTER QUESTION PATTERN - THEORY EXAM

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction:

For decades a shortage of truck technicians existed throughout the world. The job opportunities
and rates of pay in the trucking industry are increased. Good truck technicians are in high
demand. The skill required of the truck technician is that of being a lifelong learner to keep

abreast of the fast-changing technology of this industry.

Course Objectives:
The objective of this course is to enable the students to
e Identify the basic truck classifications.
e Describe the safety warnings in the work area.
e List some common tools used in heavy truck repair.
e Troubleshoot truck electrical circuit components.

e Understand the operation and maintenance of the transmission system.

Course Outcomes:

On successful completion of this course, the student will be able to

CO1: Understand the truck classifications, shop floor safety and shop floor tools.
CO2: Identify the Electrical system and service codes.

CO3: Explain the sub system of Transmission of truck.

CO4: Summarize the drive shafts and steering system of truck.

CO5: Explain the suspension systems and brake systems.

Pre-requisites:
Knowledge of Automotive engines, Automobile Electric and Electronics and Power Units &

Transmission, vehicle body engineering
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CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 P06 PO7
Co1 1 . . 1 1 ] ]
Cc02 1 1 - - - - 1
cos3 1 - ; ] ) ) 1
co4 1 - ; ) ] ) 1
co5 1 - ; ] ] ] 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their learning
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in
a simulated environment, transitioning to real-world scenarios when possible.

e Encourage Critical Analysis: Foster an environment where students can honestly assess
experiment outcomes and analyze potential sources of error in case of discrepancies.

e The industry session shall be addressed by industry experts (in contact mode/online /
recorded video mode) in the discipline only.

e Shop Floor visit to heavy vehicle service centre /Manufacturing unit
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Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4 (60 marks)
. Quiz
Written test Written test MCQ Model Written
Mode : (Another Two ; L L
(Two units) : (Online / Examination Examination
units) .
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative

6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online
/Offline. The answer scripts of every student (online / offline) for this assessment should be
kept for records and future verification. The marks scored should be converted to 5 marks for

the internal assessment
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CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | TRUCK CLASSIFICATIONS, SHOP SAFETY AND OPERATIONS

Truck classifications: By Weight — By Wheel Number — Major Manufacturers — Components
of Heavy Duty Truck — Career Opportunities for Heavy Duty Truck Technicians.

Shop Safety and Operations.

Personal Safety - Work Area Safety — Fire Safety - Hazardous Materials — Handling and | 7
Disposal of Hazardous Waste. Tools: Hand Tools - Power Tools — Measuring Tools.
Fasteners: Grades and Glasses — Fastener Replacement — Repairing Damaged threads -

Riveting. Preventive Maintenance —Lubricants — Winterizing

Unit Il ELECTRICAL SYSTEMS

Electrical Motor and Generator principle — Coils — Transformers and Solenoids — Battery
Operating Principles — Battery Ratings — Battery Maintenance — Charging Safety — Jump
Starting — Battery Storage and Recycling Procedure. Trailer circuit connector — Panel
component — Rapid checking of a truck electrical circuit.

Electronic Service tools (EST) - Flash or Blink codes — Prolink 9000 — SAE / ATAJ 1587/ J

1708 / J 1939 Codes and Protocols — Electrical Wiring, Connector and Terminal repair.
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Unit 1l TRANSMISSION SYSTEM
Clutch: Clutch Function - Components - Clutch Brakes - Clutch Linkages -

Troubleshooting — Periodic Maintenance.

Gear box : Gears — Gear Train configurations — Gear shift Mechanisms — Gear shift Lever —
Counter shaft gear train — Air operated gear shift system — Eighteen Speed Transmission—
Deep reduction Transmissions. 7
Transmission: Transmission Servicing — Lubrication — Preventive Maintenance Inspection-
Troubleshooting — Overhauling the transmission — Torque converter Components.
Automatic Transmissions — Simple Planetary Gear Sets — Components — Working principle

- Hydraulic control Five Speed transmission - Electronic Control transmissions.

Unit IV DRIVE SHAFTS AND STEERING SYSTEM

Drive Shafts: Construction — Drive shaft inspection — Drive Axles — Differential Gearing
Types — Single Reduction Axle — Double Reduction Axle- Tandem Drive Axle — Drive Axle
Failures.

Steering system: Components — Steering system inspection -Axle Alignment — Electronic | 7
Alignment Equipment — Steering Axle Inspection — Overhaul — Manual Steering Gears -
Power Steering Systems — Air Assisted Steering Systems — Electronically Variable Steering
- Load Sensing power Steering.

Unit vV SUSPENSION SYSTEMS AND BRAKE SYSTEMS

Suspension Systems: Types — Front Suspension — Rear Suspension — Single axle spring
suspension — tandem axle spring suspension — Spring suspension with shock absorbers -
Equalizing beam suspension system: Leaf spring type — rubber cushion type - Air spring
suspensions — components — Air spring mechanics — Cab Air Suspension.

Brake systems: Air Brake System — Components - Truck air brake system — Trailer air brake
system. Hydraulic Brake systems — Components - Hydraulic Drum Brake — Air Over
Hydraulic Brake systems — Hydraulic Brake Service Procedures — Automatic Traction

Control Systems — Fifth Wheel.

TEST + REVISION | 10
TOTAL HOURS | 45
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Suggested List of Students Activity:

Presentation/Seminars by students on any recent technological developments based on

the course.

Text book for Reference:

1.
2.

Sean Bennett, Heavy Duty Truck Systems, Seventh Edition, Cengage, USA 2018.

Gus Wright, Owen C. Duffy Fundamentals of Medium/Heavy Duty Commercial Vehicle
Systems, Second Edition, CDX Learning system, USA 2020.

Ulrich W.Seiffert, Hans Hermann Bracess, Handbook of Automotive Engineering, SAE
International, USA 2005.

Web-based/Online Resources:

NPTEL :: Engineering Design - NOC: Fundamentals of Automotive Systems
https://archive.nptel.ac.in/courses/107/106/107106088/

www.sae.org -Society of Automotive Engineers

END SEMESTER QUESTION PATTERN - THEORY EXAM

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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INTRODUCTION

In today's fast-paced world, safety features in vehicles have become more critical. It protects the
occupants of the vehicle, safeguard pedestrians and other road users. Safety features are not
just a luxury but also a necessity in today's vehicles.In recent years, a number of advances have
been gradually introduced that have made it possible to build increasingly robust and reliable
vehicle safety systems. It offers peace of mind to drivers and passengers alike and can save
lives in the event of an accident This course enable the students to know about incorporation of
different safety systems in vehicles and its functions.As a society, we should continue to
demand and encourage the implementation of safety features in all vehicles to make our roads

safer for everyone.

COURSE OBJECTIVES

The objective of this course is to enable the student to
Know about the important terms in automotive safety systems.
Explore the safety tests for vehicles

1
2
3. Identify different safety equipments in vehicles
4. Classify various active safety systems.

5

Describe the major passive safety systems in vehicles.

COURSE OUTCOMES
After successful completion of this course, the students can able to
CO 1: Summarize the importance terms and standards in automotive safety.
CO 2: Outline the major safety tests in vehicles
CO 3: Demonstrate the different safety equipments in vehicles.
CO 4: Explain the function and working active safety systems.

CO 5: lllustrate the various passive safety system for vehicles
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PREREQUISITES
Knowledge of Automotive Engines , Power units and Transmission, Automotive Electrical and

Electronics Systems, Sensors and Actuators.

CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 P06 PO7

Cco1

3 1 2 2 1 2 2
COo2

3 2 2 2 2 2 2
co3

3 2 2 3 2 2 3
CO4

3 1 2 3 2 2 3
Co5

3 1 2 2 2 2 3

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in

a simulated environment, transitioning to real-world scenarios when possible.
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Assessment Methodology

Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
. Quiz
Mod Written test Written test MCQ Model Written
ode . (Another Two . . o
(Two units) . (Online / Examination Examination
units) .
Offline)
Duration 2 Periods 2 Periods T Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60
Marks 15 5 20 60
Tentative
6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CAland CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online
/Offline. The answer scripts of every student (online / offline) for this assessment should be
kept for records and future verification. The marks scored should be converted to 5 marks for

the internal assessment
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CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

UNIT | INTRODUCTION TO SAFETY SYSTEMS

Objectives of automotive safety, Types of safety systems, Techniques for design of | 7
vehicle body for safety, Location of engine, concept of crumble zone, safety
sandwich construction, Mandatory safety features of car in India, Safety regulation
for electric vehicles, Bharat NCAP and Global NCAP

UNIT II SAFETY TESTS IN VEHICLE

Types of impacts in road accidents, Crash design techniques for front structures, | 7
Lumped Mass Spring (LMS) models, Crashworthiness-Rear testing, side impact
testing, Roll over crash tests, side and Frontal Pole Impact, Pedestrian Impact
Behavior of specific body structures in crash testing, Photographic analysis of

impact tests, Regulatory requirements for crash testing.

UNIT 1lI SAFETY EQUIPMENTS

Seat belt, Types of seat belt, regulations, automatic seat belt tightener system, |7
collapsible steering column, tiltable steering wheel, Importance of bumper design

for safety, Survival space requirements, restraints systems used automobiles.
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UNIT IV [ ACTIVE SAFETY SYSTEMS

Definition of active safety system, Terms in active safety-driving safety, conditional | 7
safety, perceptibility safety, operating safety, Active safety systems in vehicle-ABS,
Electronic stability Control, Adaptive Cruise control, tyre pressure control system,
Lane Departure Warning Tracking System, Blind spot detection, Night vision
system, Drowsy driver detection and Warning Tracking System, Vehicle side alert,

Driver monitoring, Road sign recognition, Automatic emergency braking.

UNIT V PASSIVE SAFETY SYSTEMS

Definition of passive safety system, Terms in passive | 7
safety-Exterior safety, interior safety. Passive safety systems in vehicle-Air bags
operation concept, seat belt, Occupant sensing systems, Whiplash protection, Child
safety systems, pedestrian safety, Engine immobilizer, Crash sensor system,

Rollover protection bar, Breakaway engine.

TEST + REVISION | 10

TOTAL | 45

Text book for Reference:
1. Heinz Heisler, “Advanced vehicle technology”, Butterworth Heineman, 2017.
2. Bosch - “Automotive Handbook” - 9th edition - SAE publication, 2022.
3. George A. Peters, “Automotive Vehicle Safety”, 2003.

Web-based/Online Resources:
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END SEMESTER QUESTION PATTERN - THEORY EXAM

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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INTRODUCTION

Advancement in vehicle systems plays a predominant role in recent years. The course Advanced
Automotive systems aimed to provide a solid background in the latest advancement in engine,
transmission, suspension and steering systems. This course also helps the students to gain
knowledge on comfort systems in vehicles and brief outline on autonomous vehicles. This
course has been designed with considering the latest demand for skilled professionals required

in automotive industries.

COURSE OBJECTIVES
The objective of this course is to enable the student to
. Acquire fundamental knowledge on latest advancement in engine systems.
Know the latest technology incorporated in transmission systems.

1
2

3. Understand the importance of steering and suspension systems

4. Familiarize with different comfort systems requirement in vehicles.
5

Enhance the knowledge on autonomous vehicles.

COURSE OUTCOMES
After successful completion of this course, the students can able to
CO 1: Outline the advancement in engine systems
CO 2: Describe the basics and latest technologies incorporated in transmission systems
CO 3: Explain the development of steering and suspension systems
CO 4: Outline the various comfort systems in vehicles

CO 5: Summarize the overview of Autonomous vehicles

PREREQUISITES
Knowledge of the Basic Physics, Automotive Engines, Power units and Transmission,

Automotive Electrical and Electronics Systems.
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CO/PO Mapping
CO/PO PO1 P02 PO3 PO4 PO5 P06 PO7
cot 3 1 1 3 1 2 2
co2 3 1 1 3 1 2 2
cos 3 2 1 2 1 2 2
co4 3 2 1 2 1 2 2
CO5 3 1 1 1 1 1 2

Instructional Strategy:

e Engage and Motivate: Instructors should actively engage students to boost their
confidence.

e Real-World Relevance: Incorporate relatable, real-life examples and engineering
applications to help students understand and appreciate course concepts.

e Interactive Learning: Utilize demonstrations and plan interactive student activities for an
engaging learning experience.

e Application-Based Learning: Employ a theory-demonstrate-practice-activity strategy
throughout the course to ensure outcome-driven learning and employability.

e Simulation and Real-World Practice: Conduct demonstrations and hands-on activities in

a simulated environment, transitioning to real-world scenarios when possible.
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Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
Quiz
Written test
Written test MCQ Model Written
Mode (Another Two
(Two units) ts) (Online / Examination | Examination
units
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative

6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The

marks scored will be converted to 15 Marks. Best of one will be considered for the internal

assessment of 15 Marks.

CAland CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions

can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online

/Offline. The answer scripts of every student (online / offline) for this assessment should be
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kept for records and future verification. The marks scored should be converted to 5 marks for
the internal assessment
CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

UNIT I ENGINE SYSTEMS

Wankel Engine - Working - advantages - Limitations - Turbocharging - constant
pressure turbocharging - pulse pressure turbocharging - working, advantages
and limitations - downsizing of engine - variable compression ratio - Variable
valve lift - Direct injection and stratified charge - Cylinder deactivation and
variable valve timing - homogeneous charge compression ignition (HCCI). -

Hybrid vehicles - Hydrogen combustion vehicles - Hydrogen fuel cell.

UNIT I TRANSMISSION SYSTEM

Purpose of Gear box - Defintion - Working of Automatic Transmission - Automatic

manual transmission system - Dual clutch transmission - Continuous variable 7
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transmission- Tiptronic transmission - Torque converter transmission - Overdrive -

Viscous coupling - Four wheel drive system.

UNIT lll | STEERING AND SUSPENSION SYSTEMS

Layout and working-advantages - Electronically Controlled Suspension Systems -
Air Suspension Systems - hydro-elastic suspension - Steering Systems - Working
of Adaptive steering, steer-by-wire, active steering, Torque vectoring, autonomous 7

steering, and haptic steering.

UNIT IV | VEHICLE COMFORT SYSTEMS

Mirror adjustment, central locking system , Garage door opening system, rain
sensor system, environment information system, Collision warning system,
causes of rear end collision, frontal object detection, rear vehicle object detection
system, object detection system with braking system Interactions-Pre crash

sensing, Hill assist, Occupant detection sensing, Rear detection systems

UNITV | AUTONOMOUS VEHICLES

Introduction - Levels of autonomy - Working of Autonomous vehicle - Lidar system
- Radar sensors - Ultrasonic Sensors - Infrared Sensors - Central Computer -
Global positioning systems — Wireless communication - Vehicle to vehicle (V2V) -
vehicle to Infrastructure (V2I) - Application of Autonomous Vehicle - Advantages 7
and Disadvantages of Autonomous Vehicles - Advanced driver assist
system(ADAS).

TEST + REVISION | 10

TOTAL HOURS | 45
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Text book for Reference:

1.
2.

Tom Denton, “Automobile electrical and electronic systems”, 2011.

McGrath, Michael E. “Autonomous Vehicles: Opportunities, Strategies, and
Challenges”, Fifth Edition, 2024.

Jack Erjavec, Rob Thompson, “Automotive Technology: A Systems Approach”, Delmar

Cengage Learning; 7th edition, 2019.

Web-based/Online Resources:

END SEMESTER QUESTION PATTERN - THEORY EXAM

Duration: 3 Hrs. Max. Marks: 100
Note: Answer Ten questions by selecting two questions from each unit. Each question

carries 10 marks each.

Instruction to the Question Setters
Four questions will be asked from every unit, students should write any two questions

for 10 marks. The question may have two subdivisions only.
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Introduction

"Alternative fuels" is a captivating field at the forefront of energy innovation, offering sustainable
solutions to mitigate environmental impacts and reduce dependency on fossil fuels. This
subject explores a diverse range of renewable resources and advanced technologies aimed at
powering vehicles, industries, and homes while minimizing carbon emissions and other
pollutants. From biofuels derived from organic materials like crops and algae to hydrogen and
unconventional sources like waste materials, alternative fuels present a dynamic landscape of
possibilities in the quest for a cleaner, more sustainable energy future. This multidisciplinary
fleld encompasses aspects of chemistry, engineering, environmental science, economics, and
policy, making it both intellectually stimulating and vital for addressing global energy challenges.
Through research, development, and implementation, the study of alternative fuels offers
promising avenues for creating a more resilient and environmentally conscious energy

ecosystem.

Course Objectives
e To present a problem oriented in depth knowledge of Alternate fuels.

e To address the underlying concepts and methods behind alternate fuels.

Course Outcomes:

On successful completion of this course, the student will be able to
CO1: Understand about the Alcohol as fuel

CO2: Understand about the Bio diesel as fuel

CO3: Understand about the Hydrogen as fuel

CO4: Understand about the Bio gas and Natural gas as fuel

CO5: Understand about Vegetable oils and synthetic alternative fuels
Pre-requisites:

Nil
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CO/PO Mapping
CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 2 - 1 - 3 - 1
Cco2 2 - 1 - 3 - 1
co3 2 - 1 - 3 - 1
Cco4 2 - 1 - 3 - 1
CO5 2 - 1 - 3 - 1

Legend: 3-High Correlation, 2-Medium Correlation, 1-Low Correlation

Instructional Strategy:

Engage and Motivate: Instructors should actively engage students to increase their learning

confidence.

Interactive learning: Arrange interactive student activities and make use of demonstrations to

create a dynamic learning environment.
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Assessment Methodology
Continuous Assessment (40 marks) End Semester
Examination
CA1 CA2 CA3 CA4
(60 marks)
Quiz
Written test
Written test MCQ Model Written
Mode (Another Two
(Two units) its) (Online / Examination Examination
units
Offline)

Duration 2 Periods 2 Periods 1 Hour 3 Hours 3 Hours
Exam Marks 50 50 60 100 100
Converted to 15 15 5 20 60

Marks 15 5 20 60

Tentative

6th Week 12th Week 13-14th Week 16th Week
Schedule

CA1 and CA2: Assessment written test should be conducted for 50 Marks for two units. The
marks scored will be converted to 15 Marks. Best of one will be considered for the internal
assessment of 15 Marks.

CATand CA2, Assessment test should be conducted for two units as below.

Answer any five questions (5 X 10 Marks = 50 Marks).

Eight questions will be asked, students should write Five questions. Each unit Four questions
can be asked. Each question may have subdivisions. Maximum two subdivisions shall be

permitted.

CA3: 60 MCQ can be asked by covering the entire portion. It may be conducted by Online

/Offline. The answer scripts of every student (online / offline) for this assessment should be
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kept for records and future verification. The marks scored should be converted to 5 marks for
the internal assessment
CA4: Model examination should be conducted as per the end-semester question pattern. The

marks should be converted to 20 marks for the internal assessment.

Question Pattern:

Answer Ten questions by selecting two questions from each unit. Each question carries 10
marks each.

Four questions will be asked from every unit, students should write any two questions. The

question may have two subdivisions only.

Syllabus Contents

Unit | ALCOHOL

Introduction to alternative fuels - Need for alternative fuels - Availability of different | 7
alternative fuels for Sl and Cl engines. Alcohols as fuels — Properties — Sources and
Production methods - Methods of using alcohols in SI and CI engines. Blending,
Dual fuel operation, Surface ignition and oxygenated additives. Performance,
combustion and emission characteristics in engines. Issues & limitations in

alcohols.

Unit Il BIO-DIESEL

Base materials used for production of Biodiesel (Pongamia oil, Neem oil, Sunflower 7
oil, Soybean oil, Mustard oil, Palm oil, Jatropha seeds). Production method of
Biodiesel. Properties - Biodiesel Blends- Effect of Biodiesel on engine

performances and Emissions.
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Unit 11l HYDROGEN

Hydrogen - Properties, Sources and methods of Production of Hydrogen - Storage | 7
and Safety aspects - Methods of using hydrogen in SI and Cl engines -
Performance — Combustion — Emission characteristics in Sl and Cl engines.

Fuel Cells: Concept of fuel cells based on usage of Hydrogen and Methanol. Power
rating and performance. Heat dissipation.

Unit IV BIOGAS AND NATURAL GAS
BIO GAS: Properties and Production methods — Scrubbing of CO2 and H2S from | 7

Biogas. Modification required — Performance — Combustion and Emission in S| & ClI
engines.

NATURAL GAS: Properties and Production methods - Performance, Combustion and
Emission characteristics in engines. Limitations in Gaseous fuels.

Unit V VEGETABLE OILS AND SYNTHETIC ALTERNATIVE FUELS

Various vegetable oils - Properties — Methods of using in engines - Blending, | 7
Preheating, Transesterification and Emulsification — Performance, combustion and
emission Characteristics in diesel engines.

Synthetic Alternative Fuels: Di-Methyl Ether (DME), P-Series fuels, Eco Friendly
Plastic Fuels (EPF) — Advantages of Synthetic Alternative Fuels.

TEST + REVISION | 10
Total | 45

Suggested List of Students Activity:
Students will give presentations or hold seminars on any current technological developments
related to the subject.

Periodic class quizzes are given on a weekly / fortnightly basis depending on the course.
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