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PROGRAMME OUTCOMES

Engineering Graduates will be able to:

PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO12

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




PROGRAMME SPECIFIC OUTCOMES (PSOS)

Graduating Students of Mechatronics Engineering programme will be able to:

PSO1 Have a strong foundation in science and focus in mechanical, electronics, control, software
and computer engineering, and a solid command of the newest technologies.

PSO2 Be able to design, analyze, and test “intelligent” products and processes that incorporate
appropriate computing tools , sensors, and actuators.

PS03 Be able to work efficiently in multidisciplinary teams.
PROGRAMME EDUCATIONAL OBJECTIVES (PEOS)

PEO1 | The Programme will prepare graduates to synergistically integrate mechanical engineering
with electronic and intelligent computer control in the design and manufacture of industrial
products and processes.

PEO2 | The Programme will prepare graduates with strong team skills to solve multidisciplinary
problems using Mechatronics approach.

PEO3 | The Programme will prepare graduates with an understanding of their ethical and

social responsibility.




Credit Requirement for the Course Categories

Sl Category of Courses Credits to be
No. earned
Min — Max.
A. Foundation Courses (FC) 54 -81
i.  Humanities and Sciences (English and Management Courses) 12-21
01 ii. Basic Sciences (Maths, Physics and Chemistry Courses) 24 — 33
iii. Engineering Sciences (Basic Engineering Courses) 18 - 27
02 . Core courses (CC) relevant to the chosen Programme of 81
study.
. Elective Courses (EC) 18 - 24
03 I.  Programme Specific (Class Room or Online) 12 -15
ii.  Open Elective (Class Room or Online) 6-9
. Project + Internship + Industry Electives (P + 1 + 1) 18
i. Project 9
04 ii. Internship 3
iii. Industry Supported Courses 6
**E. Employability Enhancement Courses 9-18
+ Co - Curricular Courses + Extra Curricular Courses
i. Employability Enhancement Courses (Personality 3-6
Development  Training,  Participation in  Seminars,
05 Professional Practices, Summer Project, Case Study etc.)
ii. Co - Curricular Courses (NCC, NSS, Sports, Games, Drills 3-6
and Physical Exercises)
iii. Extra Curricular Courses 3-6
Minimum Credits to be earned 180

** . Mandatory, Credits would be mentioned in Mark sheets but not included for
CGPA Calculations. For overall CGPA calculations, a student has to earn minimum
171 credits in Categories A to D.




CURRICULUM

B.E/B.Tech. MECHATRONICS ENGINEERING

SEMESTER
| TO VI



B.E/B.TECH. - MECHATRONICS - SEMESTER I TO VIII

CATEGORY A - FOUNDATION COURSES - HSS, BS AND ES COURSES - CREDITS (54-81)

(i) HUMANITIES AND SCIENCES (ENGLISH AND MANAGEMENT SUBJECTS) - CREDITS (12 - 21)

SL. OFFERING CATEGOR PREREQUISI
NO CODE COURSE DEPT. v L T P TE
L 17EGHS01 TECHNICAL ENGLISH ENGLISH FC(HSS) 3 0 0 NIL
2. FC(HSS 3 0 0
17EGHS02 BUSINESS ENGLISH ENGLISH (HSS) NIL
3 17EGHS81 ENGLISH LANGUAGE LAB | ENGLISH FC(HSS) 0 0 4 NIL
4. PHYSICAL FC(HSS)
17YMHS82 YOGA & MEDITATION EDUGATION 0 0 4 NIL
5. PROFESSIONAL ETHICS MANAGEMENT FC(HSS) 3 0 0
17MBHS 07 AND HUMAN VALUES NIL
6 FINANCE AND FC(HSS)
: 17MB HS 02 ACCOUNTING FOR MANAGEMENT 3 0 0 NIL
ENGINEERS
(i) BASIC SCIENCES (MATHS, PHYSICS AND CHEMISTRY SUBJECTS) - CREDITS (24 - 33)
1. ENGINEERING
17MABSO01 MATHEMATICS MATHEMATICS | FC(BS) 2 2 0 NIL
DIFFERENTIAL FC(BS)
2.
17MABS06 EQUATIONS AND MATHEMATICS 2 2 0 ﬂ?ﬂéﬁf}'}g
TRANSFORMS
3 PARTIAL DIFFERENTIAL FC(BS) D'EFFSE%NJI\'QL
: 17MABS10 EQUATIONS AND LINEAR MATHEMATICS 2 2 0 Q AND
ALGEBRA TRANSFORMS
4 17MABS16 | NUMERICAL METHODS MATHEMATICS | B3 2 2 0 ENGINEERING
MATHEMATICS
5. PHYSICS & FC(BS)
17PCBS02 PHYSICAL SCIENCES CHEMISTRY 4 0 0 NIL
6. 17PHBS05 SMART MATERIALS PHYSICS FC(BS) 3 0 0 NIL
7 ENVIRONMENTAL FC(BS)
: 17CHBSO01 SCIENCE AND CHEMISTRY 3 0 0 NIL
ENGINEERING
8. PHYSICS & FC(BS)
17PCBS81 PHYSICAL SCIENCES LAB CHEMISTRY 0 0 4 NIL
(iii) ENGINEERING SCIENCES (BASIC ENGINEERING COURSES) - CREDITS (18 - 27)
! ESSENTIALS OF
: 17CSESO01 COMPUTING CSE FC(ES) 2 0 2 NIL
(Theory + Practice)
2 BASICS OF CIVIL AND CIVIL &
: 17CMES02 MECHANICAL MECHANICAL FC(ES) 4 0 0 NIL
ENGINEERING
3 BASICS OF ELECTRICAL
: 17EEES03 AND ELECTRONICS EEE & ECE FC(ES) 4 0 0 NIL
ENGINEERING
4. PROGRAMMING IN
17CSES05 PYTHON CSE FC(ES) 3 0 0 NIL
ENGINEERING SKILLS
PRACTICE LAB
5. A. BASIC CIVIL CIVIL &
17CMES81 - FC(ES 0 0 4 NIL
ENGINEERING MECHANICAL (ES)
B. BASIC MECHANICAL
ENGINEERING
ENGINEERING SKILLS
PRACTICE LAB
6. A. BASIC ELECTRICAL
17EEES82 ENGINEERING EEE & ECE FC(ES) 0 0 4 NIL
B. BASIC ELECTRONICS
ENGINEERING
7. PROGRAMMING IN
17CSES83 PYTHON LAB CSE FC(ES) 0 0 4 NIL
8. ENGINEERING GRAPHICS
17MEES84 MECHANICAL FC(ES) 1 0 4 NIL

(Theory + Practice)
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CATEGORY B — CORE COURSES RELEVANT TO THE PROGRAMME - CREDITS (81)

SL.

OFFERING

CATEGOR

PREREQUISITE

NO CODE COURSE DEPT. v L T P C
BASICS OF
ELECTRIC CIRCUIT ELECTRICAL &
1 17EECCOL ANALYSIS EEE cc 3 0 0 |3 ELECTRONICS
ENGINEERING
KINEMATICS OF
2 17MECCO06 MACHINES MECHANICAL cc 3 0 0 3 NIL
SEMICONDUCTOR
3 17ECCCO1 DEVICES ECE ccC 3 0 0 3 NIL
FLUID MECHANICS AND
4 17CVCC32 STRENGTH OF CIVIL ccC 3 0 0 3 NIL
MATERIALS
ENGINEERING
5 17MECCO03 MECHANICS MECHANICAL cc 3 0 0 3 NIL
CcC KINEMATICS OF
6 17MECCO08 DYNAMICS OF MACHINES MECHANICAL 3 0 0 3 MACHINES
o BASICS OF
DIGITAL LOGIC CIRCUIT & ELECTRICAL &
7 17ECCCO5 DESIGN ECE 3 0| 0 |3 ELECTRONICS
ENGINEERING
MANUFACTURING cC
8 17MECC18 ENGINEERING MECHANICAL 3 0 0 3 NIL
DESIGN OF MACHINE cC STRENGTH OF
9 17MECCO09 ELEMENTS MECHANICAL 3 0 0 3 MATERIALS
POWER ELECTRONICS cC
10 17EECC16 AND DRIVES EEE 3 0 0 3 NIL
LINEAR INTEGRATED ccC SEMICONDUCTOR
11 17ECCC10 CIRGUITS ECE 3 0 0 |3 DEVICES
SENSORS AND cc
12 17ECCC23 ELECTRONIC ECE 3 0 0 3 NIL
MEASUREMENTS
MICROCONTROLLERS & ccC
13 17ECCCO7 ITS APPLICATIONS ECE 3 0 0 3 NIL
e BASICS OF
ELECTRICAL &
14 17EECCO08 CONTROL SYSTEMS EEE 3 0 0 3 ELECTRONICS
ENGINEERING
PROGRAMMABLE LOGIC cc
15 17MTCCO01 CONTROLLERS(THEORY & | MECHATRONICS 2 0 2 3 NIL
PRACTICE)
ROBOTICS AND ccC
16 17ECEC20 AUTOMATION ECE 3 0 0 3 NIL
COMPUTER INTEGRATED ccC
17 17MECC12 MANUFACTURING MECHANICAL 3 0 0 3 NIL
FINITE ELEMENT cc STRENGTH OF
18 17MECC15 ANALYSIS MECHANICAL 3 0 0 3 MATERIALS
HYDRAULICS AND cC
19 17MEEC01 PNEUMATIG SYSTEMS MECHANICAL 3 0 0 3 NIL
cC
20 17EECCS81 ELECTRIC CIRCUITS LAB EEE 0 0 4 2 NIL
FLUID MECHANICS AND cc
21 17CVCC92 STRENGTH OF CIVIL 0 0 4 2 NIL
MATERIALS LAB
SEMICONDUCTOR cC
22 17ECCC81 DEVICES LAB ECE 0 0 4 2 NIL
DIGITAL LOGIC CIRCUIT & ccC
23 17ECCC82 DESIGN LAB ECE 0 0 4 2 NIL
ccC
24 17MECC92 DYNAMICS LAB MECHANICAL 0 0 4 2 NIL
ccC
25 17EECC87 CONTROL SYSTEMS LAB EEE 0 0 4 2 NIL
SENSORS AND cC
26 17ECCC96 ELECTRONIC ECE 0 0 4 2 NIL
MEASUREMENTS LAB
cC
27 17ECCC95 PA%ROCONTROLLERS ECE 0 0 4 2 NIL
PROGRAMMABLE LOGIC cC
28 17MTCC81 CONTROLLERS LAB MECHATRONICS 0 0 4 2 NIL
cC
29 17MECCSS COMPUTER INTEGRATED MECHANICAL 0 0 4 2 NIL

MANUFACTURING LAB
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cC

30 17MTCC82 ROBOTICS LAB MECHATRONICS NIL
HYDRAULICS AND cc
31 17MECC93 PNEUMATIC SYSTEMS MECHANICAL NIL

LAB




B.E/B.TECH. - MECHATRONICS - SEMESTER I TO VIII

DETAILS OF ELECTIVE COURSES FOR DEGREE WITH SPECIALISATION

CATEGORY C-ELECTIVE COURSES - CREDITS (18 - 24)

(i) PROGRAMME SPECIFIC (CLASS ROOM OR ONLINE) - CREDITS (12 - 15)

SL. OFFERING PREREQUISITE
NO CODE COURSE DEPT. CATEGORY L T P
1. DESIGN OF EC -PS
17MTECO01 MECHATRONICS SYSTEMS MECHATRONICS 3 0 0 NIL
2. INTELLIGENT EC -PS CONTROL
L7EEECO7 CONTROLLERS EEE 3 0 0 SYSTEM
3. PRINCIPLES OF EC -PS
17EEEC23 AUTOMATIC CONTROL EEE 3 0 0 NIL
4. MICRO ELECTRO EC -PS
17ECEC25 MECHANICAL SYSTEMS ECE 3 0 0 NIL
5. EC -PS
17ECEC26 AVIONICS ECE 3 0 0 NIL
6 DESIGN FOR EC -PS
' 17MESE10 MANUFACTURING & MECHANICAL 3 0 0 NIL
ASSEMBLY
7. INTRODUCTION TO VLSI EC -PS DIGITAL LOGIC
17ECCC24 DESIGN ECE 3 0 0 CIRCUIT & DESIGN
8 ANALOG AND DIGITAL EC -PS
17ECCC15 COMMUNICATION ECE 3 0 0 NIL
9 VIRTUAL EC -PS
17EEPI03 INSTRUMENTATION EEE 3 0 0 NIL
10 EC -PS SMART
17ECEC27 NANO ELECTRONICS ECE 3 0 0 MATERIALS
11 EC -PS ROBOTICS AND
17MTEC02 LOW COST AUTOMATION MECHATRONICS 3 0 0 AUTOMATION
12 EC -PS
17MESE16 INDUSTRIAL TRIBOLOGY MECHANICAL 3 0 0 NIL
13 EC -PS
17ECEC21 ADVANCED ROBOTICS ECE 3 0 0 NIL
14 MODERN EC -PS
17MESE17 MANUFACTURING MECHANICAL 3 0 0 NIL
METHODS
15 EC -PS
17PHBS06 ENERGY PHYSICS PHYSICS 3 0 0 NIL
16 17CSES06 PROGRAMMING IN C CSE EC-PS 3 0 0 NIL
EMBEDDED SYSTEM EC -PS NIL
17 17ECSE04 DESIGN ECE 3 0 0
ADVANCED CONTROL EC -PS CONTROL
18 17EEECO01 SYSTEM EEE 3 0 0 SYSTEMS
EC -PS NIL
19 17MESE42 DESIGN FOR QUALITY MECHANICAL 3 0 0
20 17MEEC13 INDUSTRIAL SAFETY MECHANICAL EC-PS 3 0 0 NIL
(ii) OPEN ELECTIVE (CLASS ROOM OR ONLINE) - CREDITS (6 - 9)
1 BIOMEDICAL EC-OE NIL
' 17BMCC04 INSTRUMENTATION & BME 3 0 0
MEASUREMENTS.
2 17MESE32 COMPOSITE MATERIALS MECHANICAL EC-OE 3 0 0 NIL
3. PRODUCT DESIGN & EC-OE NIL
17MESEO08 DEVELOPMENT MECHANICAL 3 0 0
EC-OE NIL
4. RAPID PROTOTYPING AND
17MESE20 TOOLING MECHANICAL 3 0 0
5. AUTOMOTIVE EC-OE NIL
17MESE22 INEOTRONICS MECHANICAL 3 0 0
6. NON CONVENTIONAL EC-OE NIL
17EEEC21 ENERGY SOURCES EEE 3 0 0
7 ELECTRICAL EC-OE Basic of Electrical
17EECC15 TECHNOLOGY EEE 3 0 0 & EIfactrorucs
Engineering
8. 17CSCC16 CLOUD COMPUTING CSE EC-OF 3 0 0 NIL
9. 17CSCC09 JAVA PROGRAMMING CSE EC-OE 3 0 0 NIL
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10 REMOTE SENSING EC-OE
' 17CVEC08 TECHNIQUES AND CIVIL NIL
APPLICATIONS
1. 17CVEC18 WIND ENGINEERING CIVIL EC-OF NIL
12. MOBILE APPLICATION EC-OE
17CSPI10 DEVELOPMENT CSE NIL
13. WEB DESIGN AND EC-OE
17CSEC34 MANAGEMENT CSE NIL
14 AUTOMOTIVE EC-OE
' 17ATCC04 ELECTRICAL AND AUTO NIL
ELECTRONIC SYSTEMS
15. EC-OE
5 17CSEC09 ETHICAL HACKING CSE c-0 NIL
16. 17CSEC11 GREEN COMPUTING CSE EC-OE NIL
17. EC-OE
17CSEC32 VIRTUAL REALITY CSE c-0 NIL
18. EC-OE
8 17CSCCO1 DATA STRUCTURES CSE c-0 NIL
19. OBJECT ORIENTED EC-OE
17CSCC02 PROGRAMMING CSE NIL
20. DATABASE EC-OE
17€sceos MANAGEMENT SYSTEM CSE NIL
21 CRYPTOGRAPHY AND EC-OE
17CSEC06 NETWORK SECURITY CSE NIL
22. DESIGN OF MEDICAL EC-OE
17BMEC09 DEVICES BME NIL
23. EC-OE
8 17BMEC02 BIOTELEMETRY BME c-0 NIL
24 MEDICAL SIMULATION IN EC-OE
' 17BMEC21 LIFE SUPPORTING BME NIL
DEVICES
25. MEDICAL RADIATION EC-OE
17BMSE07 SAFETY ENGINEERING BME NIL
26. COMPUTER SIMULATION EC-OE
17ATEC13 OF IC ENGINE PROCESSOR AUTOMOBILE NIL
27. COMPUTER CONTROLLED EC-OE
17ATEC14 VEHICLE SYSTEMS AUTOMOBILE NIL
28. METAL FORMING AND EC-OE
17MESE18 JOINING PROCESS MECHANICAL NIL
29. PROCESS PLANNING AND EC-OE
17MESE19 COST ESTIMATION MECHANICAL NIL
30. DISASTER MITIGATION EC-OE
17CVEC07 AND MANAGEMENT CIVIL NIL
31. 17SACC10 ENERGY CONSERVATION EEE EC-OE NIL

AND MANAGEMENT
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B.E/B.TECH. - MECHATRONICS - SEMESTER I TO VIII

CATEGORY D - PROJECT + INTERNSHIP + INDUSTRY ELECTIVES (P +1 +1)- CREDITS (18)

(i) PROJECT- CREDITS (9)

(i) INTERNSHIP + MINI PROJECT + INDUSTRY ELECTIVES - CREDITS (9)
Z'a CODE COURSE OFFERING DEPT. | CATEGORY | L T P PREREQUISITE
PROJECT WORK
1. 17MTPIO1 AND VIVA VOCE MECHATRONICS | PI 0 0 18 NIL
2. 17MTPI02 MINI PROJECT MECHATRONICS PI 0 0 6 NIL
BUSINESS INTELLIGENCE
3 17CSPI04 AND ITS APPLICATIONS CSE Pl 8 0 0 NIL
4. NOISE VIBRATION AND NIL
17MEPI03 HARSHNESS MECHANICAL PI 2 1 0
> 17MEPI04 NON DESTRUCTIVE MECHANICAL PI 3 | o 0
TESTING NIL
6 INTRODUCTION TO
: 17EEPI04 INDUSTRIAL EEE PI 3 0 0 NIL
INSTRUMENTATION
7. 17CSPI07 LEARNING IT ESSENTIALS CSE Bl 3 0 0 NIL

BY DOING
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B.E/B.TECH. - MECHATRONICS - SEMESTER | TO VIII

CATEGORY E -EMPLOYABILITY ENHANCEMENT COURSES, CO - CURRICULAR
COURSES AND EXTRA CURRICULAR COURSES (EEC)** - CREDITS (9 - 18)

(** - MANDATORY, CREDITS WOULD BE MENTIONED IN MARK SHEETS BUT NOT INCLUDED
FOR CGPA CALCULATIONS,)

S.No| CODE COURSE OFFERING DEPT. | CATEGORY | L | T | P PREREQUISITE
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
PERSONALITY SKILLS 2 WEEKS OF
1| TTAPEEOL | bEvEL OPMENT -1 MATHS EE TRAINING NIL
PERSONALITY SKILLS | ENGLISH & 2 WEEKS OF
2| LTAPEEDZ | bevEL OPMENT - 11 MANAGEMENT EE TRAINING NIL
TRAINING ON PLC
3 17MTEEO1 (HANDS ON TRAINING) MECHATRONICS EE 0|0 4 NIL
CO - CURRICULAR COURSES
2 WEEKS OF
1 | 17APEE03 | NCC NCC EE TRAINING IN NIL
NCC CAMP
2 WEEKS OF
2 | 17APEE04 | NsS NSS EE oI IN NSS NIL
CAMP
SPORTS AND GAMES
3 | 17APEEO5 | (INTER-UNIVERSITY EFI’;&SEIAOLN EE NIL
LEVEL)
SPORTS AND GAMES
4 | 17APEEO6 | (INTRA-UNIVERSITY EFI’;LYCS:T:I%‘N EE NIL
LEVEL)
SPORTS AND GAMES
5 | 17APEE07 (STATE AND EFI’;LYCS:T:I%‘N EE NIL
NATIONAL LEVELS)
EXTRA CURRICULAR COURSES
EXTRA
1. 17MTEEO2 | CURRICULAR MECHATRONICS EE 15 HOURS NIL
COURSE - |
EXTRA
2. 17MTEEO3 | CURRICULAR MECHATRONICS EE 15 HOURS NIL
COURSE - I
EXTRA
3. 17MTEEO4 | CURRICULAR MECHATRONICS EE 15 HOURS NIL
COURSE - Il
EXTRA
4, 17MTEEOQ5 | CURRICULAR MECHATRONICS EE 15 HOURS NIL
COURSE - IV
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17EGHSO01

TECHNICAL ENGLISH

Category | L | T | P

Credit

HSS 3 0 [0

3

PREAMBLE
Technical English is a life skill course necessary for all students of Engineering and Technology. It aims at developing
communication skills in English, essential for understanding and expressing the ideas of different professional context. The
outcome of the course is to help the students acquire the language skills of Listening, Speaking, Reading and Writing
competency in English language and thereby making the students competent and employable in the globalised scenario.

PREREQUISITE: NIL

COURSE OBJECTIVES

To enable students to develop LSRW skills in English. (Listening, Speaking, Reading, and Writing.)

To make them to become effective communicators

To ensure that learners use Electronic media materials for developing language

To aid the students with employability skills.

To motivate students continuously to use English language

1
2
3
4
)
6

To develop the students communication skills in formal and informal situations

COURSE OUTCOMES

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

COL. Listen, remember and respond to others in different scenario Remember
CO2. Understand and speak fluently and correctly with correct pronunciation in | Understand
different situation.

CO3. To make the students experts in professional writing Apply
CO4. . To make the students in proficient technical communicator Apply
CO5. To make the students good communicators at the work place and to be | Apply
theoretically strong.

CO6 To make the students recognize the role of technical writing in their careers in Analyze

business, technical and scientific field

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 L L M M M S S S S
CcOo2 L S S M S
COos3 L L L M M

CO4 L M L M S L S S M S
CO5 S M L M S S S S
CO6 M L S S M S

S- Strong; M-Medium; L-Low
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SYLLABUS
SELF INTRODUCTION
Self introduction - Simulations using E Materials - Whatsapp, Face book, Hiker, Twitter- Effective Communication with
Minimum Words - Interpretation of Images and Films - Identify the different Parts of Speech- Word formation with Prefixes
and suffixes -Common Errors in English - Scientific Vocabulary (definition and meaning) - Listening Skills- Passive and
Active listening, Listening to Native Speakers - Characteristics of a good listener.

STRESS

Acrticles - Phonetics (Vowels, Consonants and Diphthongs) - Pronunciation Guidelines -Listening to Indian speakers from
different regions, intrusion of mother tongue - Homophones — Homonyms - Note taking and Note making - Difference
between Spoken and Written English- Use of appropriate language - Listening and Responding to Video Lectures (Green
India, environment, social talks) - Extempore.

READING SKILLS

Tense forms- Verbal and Non verbal Communication - Describing objects - Process Description- Speaking Practice -
Paragraph Writing on any given topic (My favourite place, games / Hobbies / School life, etc.) -Types of paragraphs -
Telephone Etiquettes - Telephonic conversation with dialogue.

CORPORATE COMMUNICATION

Impersonal Passive Voice - Conditional Sentences - Technical and Non technical Report Writing (Attend a technical
seminar and submit a report) - News Letters and Editing - Skimming- Scanning - How to Improve Reading Speed -
Designing Invitations and Poster Preparation.

CRITICAL READING
Sentence Pattern (SVOCA) - Statement of Comparison - Transcoding (Flow Chart, Bar Chart and Pie Chart) - Informal
letters - Resume Writing- Difference between Bio data, Resume and Curriculum Vitae.

TEXT BOOK
1. English for Engineers- Faculty of English — VMKV Engineering College, Salem and AVIT, Chennai

REFERENCE BOOKS

1. 1. English for Effective Communication, Department of English, VMKV & AVIT, SCM Publishers, 2009.

2. Practical English Usage- Michael Swan (I11 edition), Oxford University Press

3. Grammar Builder- I, Il, I11, and Cambridge University Press.

4 Pickett and Laster. Technical English: Writing, Reading and Speaking, New York: Harper and Row Publications,
2002.
Course Designers:

S.No. | Name of the Faculty Mail 1D

1. Dr.P.Saradha / Associate Professor - English saradhap@vmkvec.edu.in

2 Mr. S.K.Prem Kishor/Assistant Professor- prem.english@avit.ac.in
English
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17EGHS02 BUSINESS ENGLISH Category | L | T | P Credit

HSS 3 0 [0 3

PREAMBLE

Language is one of the most valued possessions of men. It acts as a repository of wisdom. Among all other languages
English, the international language plays a vital role as a propeller for the advancement of knowledge in different fields and
as a telescope to view the dream of the future.

PREREQUISITE: NIL

COURSE OBJECTIVES

1 To impart and enhance corporate communication.

2 To enable learners to develop presentation skills

3 To build confidence in learners to use English in Business context

4 To make them experts in professional writing

5 To assist students understand the role of thinking in all forms of communication

6 To equip students with employability and job searching skills

COURSE OUTCOMES

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

COL1. Communicate with a range of formal and informal context Understand

CO2. Students will undergo in activities, demonstrating interaction skills and consider | Apply
how own communication is adjusted in different scenario

COa3. Strengthening of oral and written skills in the business context Apply

CO4. Create interest among the students about a topic by exploring thoughts and ideas | Apply

CO5. Make the students to start with pleasing note and make them to give different Apply
ideas

CO6. Make them in better performance in the art of communication Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
co1 M L L S S M S S S
Cco2 M S M M M L S S M
COo3 L M M L S L M M
CO4 L M M L M M S L M M M
CO5 M M L S L
CO6 L M L L S S M M S
S- Strong; M-Medium; L-Low

SYLLABUS

SUBJECT AND VERB AGREEMENT: Subject and Verb Agreement (concord) - Preposition and Relative Pronoun -
Cause and effect - Phrasal Verbs-ldioms and phrases-Listening Comprehension -Listening to Audio Files and Answering
Questions-Framing Questions-Negotiation Skills-Presentation Skills and Debating Skills.

STRESS: Stress (Word Stress and Sentence Stress) Intonation- Difference between British and American English
Vocabulary-Indianism-Compound Words (including Technical Terminology).
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READING SKILLS: Reading Skills-Understanding Ideas and making Inferences-Group Discussion-Types of Interviews —
FAQs — E - Mail Netiquette - Sample E — mails - Watching Documentary Films and Responding to Questions.

CORPORATE COMMUNICATION: Corporate Communication -Recommendation-Instruction-Check List- Circulars-
Inter Office Memo- Minutes of Meeting and Writing Agenda - Discourse Markers - Rearranging Jumbled Sentences -
Technical Articles - Project Proposals-Making Presentations on given Topics -Preparing Power Point Presentations

CRITICAL READING: Critical Reading-Book Review-Finding Key Information and Shifting Facts from Opinions-
Business Letters (Calling for Quotation, Placing Orders and Complaint Letters) - Expansion of an Idea-Creative Writing.

TEXTBOOK
1. English for Effective Communication - Faculty of English — VMKV Engineering College, Salem and AVIT,
Chennai

REFERENCE BOOKS
1. Grammar Builder — I, II, 111 — Cambridge University Press.
2. Technical English — Writing, Reading and Speaking — Pickett and Lester, Harper and Row

Course Designers:

S.No | Name of the Faculty Designation Department Mail ID
1 Dr.P.Saradha Associate Professor English saradhap@vmkvec.edu.in
2 Mr.S.K.Prem Kishor Assistant Professor English Prem.english@avit.ac.in
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17EGHS81 ENGLISH LANGUAGE LAB Category | L | T | P | Credit

HSS 0] 014 2

PREAMBLE
English Language Laboratory provides technological support to students. It acts as a platform for learning,
practicing and producing language skills through interactive lessons and communicative mode of teaching.

PREREQUISITE: NIL

COURSE OBJECTIVES

1 To understand communication nuisances in the corporate sector.

2 To understand the role of mother tongue in second language learning and to avoid interference of mother
tongue.

3 To communicate effectively through different activities

4 To understand and apply the telephone etiquette

5 Case study to understand the practical aspects of communication

6 To improve the oral skills of the students

COURSE OUTCOMES

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

COL. Give best performance in group discussion and interview Understand

CO2. Best performance in the art of conversation and public speaking. Apply

COa3. Give better job opportunities in corporate companies Apply

CO4. Better understanding of nuances of English language through audio- | Apply
visual experience and group activities

CO5. Speaking skills with clarity and confidence which in turn enhances their | Apply
employability skills

CO6. Acquire strategic competence to use both spoken and written language in | Apply
a wide range of communication strategies

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | POS5 | POG6 | PO7 | PO8 | PO9 | PO1 | PO11 | PO12 | PSO1| PSO2 | PSO3
CO1 s M S L S K S M s
CO2 | ™ M S M S M s
CO3 | ™ S M S S M
CO4 | M M M M
CO5 | M s M S M s
CO6 M | M M S M s

S- Strong; M-Medium; L-Low

SYLLABUS
MODULE I: Ice Breaker, Grouping, Listening- ( Hearing and listening)- Active Listening- Passive Listening —
Listening to a song and understanding- (fill in the blanks) Telephone Conversation

MODULE I1: Influence of mother tongue, videos, understanding nuances of English language (video) puzzle to
solve, Activity.
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MODULE I111: Why is English important, Communication skills, TED (video) Communication in different

scenario — a case study, ingredients of success, Activity — chart, speak the design, feedback on progress, Group
wise, Individual.

MODULE 1V: Telephone Etiquette, Dining Etiquette, Meeting Etiquette.

MODULE V: Case study of Etiquette in different scenario.

Course Designers:

S.No | Name of the Faculty Designation Department Mail ID
1 Dr.P.Saradha Associate Professor English saradhap@vmkvec.edu.in
2 Mr.S.K.Prem Kishor Assistant Professor English Prem.english@avit.ac.in
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17YMHS82 | YOGA & MEDITATION

Category L T P Credit

FC(HS) 0 0 4 2

PREAMBLE

Yoga is a physical, mental and spiritual practice or discipline which originated in ancient India and is followed in all

over the world. Yoga is a discipline to improve or develop one’s inherent power in a balanced manner. The University has
been celebrating International Yoga day every year on 21st June. The University has developed Yoga to provide physical,
mental and spiritual practices to the employees, students of the university.

PREREQUISITE - NIL

COURSE OBJECTIVES

1 To understand the fundamental concepts of yogic practices
2 To study the selected yogic practices and its impact on selected systems in the human body.
3 Learned the Principles of Practicing Asana, Pranayama and Meditation.

COURSE OUTCOMES

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

COL1. Understanding the purpose of learning of yogic practices.

CO02. Knowledge of the interconnections between the body, the breath, the mind and the emotions in the context of maintaining

resilience and well-being

CO03. Understanding the principles of practicing asana, pranayama and meditation

CO04. Knowledge of health and disease relevant to the practice of the yoga therapy.

CO5. Creating awareness about international yoga day.

SYLLABUS

1. Starting Prayer.
2. Surya Namaskar.

3. Asanas-Padmasana,Vajrasana, Tadasana, Ardhakati chakrasana ,Uthana Padasana,
Ustrasana,Makarasana,Paschimottanasana, Halasana, Savasana

4. Pranayama-Nadishuddhi, Kapalabhati,Sitkari, Sitali
5. Meditation-Deep Relaxation.

6. Mudra-Chin Mudra,Chinmaya Mudra.

7. Closing Prayer.

TEXTBOOKS

1. lyengar B.K.S (2001), Yoga the path to holistic health, Dorling: Kindersley.
2. Mariayyah.P (2000) Suriyanamaskar, Perunthurai: Jaya Publishing House.
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REFERENCE BOOKS

1. Saraswati, Niranjanananda (2010) Prana and pranayama. Mungaer.

2. lyengar B.K.S (2003), The art of yoga, New Delhi. Harper Collins publishers.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail Id
1. Dr.G.S.Thangapandiyan | Assistant Professor Physical Education yogistp@gmail.com
2. Mr.N.Jayaraman Assistant Professor Physical Education narayanajayaram82@gmail.com
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PROFESSIONAL ETHICSAND [ category | L T P | Credit

17MBHS07 HUMAN VALUES

HSS 3 0 0 3

PREAMBLE: Ethics is a system of moral principles governing the appropriate conduct of a person or a group. Good
Ethics is a fundamental requirement of any profession. Regardless of profession, ethics is an important part of work. The
success depend on how the workers and their dealing with the situations ethically or unethically. Professional ethics are
as important as personal ethics. Professional ethics encompass the personal and corporate standards of behavior expected
by professional. Human values are the features that guide people to take into account the human element when one
interacts with other human. They have many positive characters and positive feelings that create bonds of humanity
between people and thus have value for all human beings and have the effect of bonding, comforting, reassuring and
procuring serenity. They build space for a drive, a movement towards one another, which leads to peace.

PREREQUISITE: Not Required

COURSE OBJECTIVES:

1. To understand the basic concept of Human Values and Ethics.

2. To analyse the common ethical practice in the engineering professionals.

3. To Practice various code of ethics in Engineering.

4. To apply the rights, legal, ethical issues.

5. To practice ethical responsibilities of a professional engineer.

COURSE OUTCOMES:

After successful completion of the course, students will be able to

COL1: Understand the moral values that ought to be practiced in engineering profession Understand
CO2: Analyse the role of ethics in the field of engineering. Analyse
COa3: Practice the code of ethics and Industrial standards Apply
CO4: Assess the Safety, Quality Management and Risk analysis Evaluate
CO5: Apply the skills and knowledge to handle the contemporary issues. Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COs | POL |PO2 |PO3 |PO4 |PO5 |PO6 | PO7 | PO8 | PO9 | PO10 | POI1 | PO12 | PSOL | PSO2 | PSO3
col M M L M M L M - - L
coz M s L M L M L M L
co3 M M L L M M M M L L M
Co4 M M M - M L M L L L M L M
cos M M M L L M L M M M M M

S- Strong; M-Medium; L-Low

SYLLABUS:
Introduction to Human Values

Morals, values and Ethics — Integrity — Work ethic — Service learning — Civic virtue — Respect for others —
Living peacefully — Caring — Sharing — Honesty — Courage — Valuing time — Cooperation — Commitment —
Empathy —Self-Confidence—Discrimination -Character — Challenges in the work place -Spirituality —and stress
management.

Overview of Engineering Ethics

Senses of ‘Engineering Ethics’ — Variety of moral issues — Moral Dilemmas- moral autonomy -
Kohlberg'stheory-Gilligan'stheory-consensusandcontroversy-Profession — Types of Profession- Models of
professional roles — Theories about right action — Self- Respect- Self-interest — Customs and Religion — Uses
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of Ethical Theories—Religion - Case study: Choice of the theory
Engineering as Social Experimentation

Engineering as Experimentation — Engineering Projects VS. Standard Experiments - Engineers as responsible
Experimenters — Codes of Ethics — anticorruption-A Balanced Outlook on Law.

SAFETY, RESPONSIBILITIES AND RIGHTS

Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing Risk — Respect for
Authority — Collective Bargaining — Confidentiality — Conflicts of Interest — Occupational Crime —
Professional Rights — Employee Rights — Intellectual Property Rights (IPR) — Discrimination

GLOBAL ISSUES

Transnational and MNC corporations-Environmentalethics-Computerethics-Weaponsdevelopment  and
Ethical - stand for Engineers in creation-Engineers as managers-Consulting engineers-Engineers as
expertwitnessesandadvisorsEthical Responsibilities of a Professional Engineer as an Expert Witness -Moral
Leadership —Code of Conduct — Corporate Social Responsibility Case Studies

TEXT BOOK:

1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi, 2003.
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New
Delhi, 2004.

3. R.S. Nagarajan, A Text Book on Professional Ethics and Human Values, New Age International (P)
Limited, Publishers,2006

REFERENCES:
1. CharlesD.Fleddermann,“EngineeringEthics”,PearsonEducation/PrenticeHall,NewJersey,
2004

2. CharlesEHarris,MichaelS.ProtchardandMichaelJRabins,“EngineeringEthics—Concepts
and Cases”,WadsworthThompsonLeatning, United States,2000

3. John R Boatright, “Ethicsandthe ConductofBusiness”, PearsonEducation,NewDelhi,2003.

4. EdmundGSeebauerandRobertLBarry,“FundamentalsofEthicsforScientistsandEngineers”,
Oxford Press, 2000

5. R.Subramanian,“ProfessionalEthics“,Oxford University Press ,Reprint ,2015.

COURSE DESIGNERS:

S.No | Name of the Faculty | Designation Department mail id
1 Dr. P. Marishkumar Associate Management Studies | marishkumarp@vmkvec.edu.in
Professor
2 T. Thangaraja Assistant Management Studies | thangaraja@avit.ac.in
' Professor =
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FINANCE AND ACCOUNTING Category L T P Credit
17MBHS02

FOR ENGINEERS HSS 3 0 0 3

PREAMBLE: Engineers are in a position to do Decision Making during every activity in the industry. The
activities ranging from Operation to Non-Operation during the routine functions of the organization. Especially,
Finance and Accounting also becomes the part of responsibility of every engineer to do data analysis activities. His
interpretation through data analysis and reporting in every transaction helps the organization to do decision making
to run the organization effectively and efficiently. Finance and Accounting Practices enable the engineers to handle

the resources to do cost and Financial decisions with optimum resources for the betterment of the organization.

PREREQUISITE: Not Required

COURSE OBJECTIVES:

1. To understand the concepts and conventions to prepare Income Statement, and Balance Sheet.

2. To apply the various methods to claim depreciation and

3. To practice fundamental investment decision through capital budgeting techniques.

4. To analyse cost-volume profit analysis for decision making and analyse standard costing techniques.

5. To estimate the working capital requirements for day-to-day activities and handling inventories with

economic ordering quantities.

COURSE OUTCOMES:

After successful completion of the course, students will be able to

CO1: Understand the importance of recording, book keeping and reporting of the | Understand

business transaction.

CO2: ldentify and Apply suitable method for charging depreciation on fixed assets. Apply

CO3: Analyse the various methods of capital budgeting techniques for investment decision. | Apply

CO4: Justify the scope of cost-volume-profit analysis, standard costing, and marginal | Analyse

costing techniques for decision making.

CO5: Estimation of working capital requirements of the organization. Evaluate

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

Cos POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 - - M L M - S - M M L M L M
CO2 L - - L M - L L - - L M L L -
CO3 - M - M L - - L S M - L - L M
CO4 L L - S - - L - - L M L M L M
CO5 L - L S L - - M M L - L M M -

S- Strong; M-Medium; L-Low
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SYLLABUS:

Introduction: Business Environment — Forms of business — Book Keeping and Accounting — Accounting
Concepts and Conventions — Journal — Subsidiary books - Ledger — Trial Balance — Final Accounts
Deprecation: Meaning — Causes - Methods of Calculating Depreciation: Straight Line Method,
Diminishing Balance Method and Annuity Method.

Capital Budgeting Decisions: Meaning — Nature & Importance of Investment Decisions — Types -
Evaluation Techniques — Non-Discounting Cash Flow Techniques: Pay Back Period — Accounting Rate
of Return — Discounting Cash Flow Techniques: NPV — IRR - Profitability Index.

Costing Accounting: Concepts - Elements of Cost - Preparation of Cost Sheet - Types of Costs —
Marginal Cost - Breakeven Analysis - Cost Volume Profit Relationship - Applications of Standard and
marginal Costing Techniques.

Working Capital Management: — Types of Working Capital — Operating Cycle — Determinants of
Working Capital - Receivables Management —ACP, Aging schedule —Inventory Management — Need for
holding inventories — Objectives — Inventory Management Techniques: EOQ & Reorder point — ABC
Analysis - Cash Management — Motives for holding cash.

Text Book
1. Kesavan, C. Elenchezhian, and T. Sunder Selwyan, “Engineering Economics and Financial

Accounting”, Firewall Media, 2005.
2. Kasi Reddy .M and Saraswathi .S, “Managerial Economics and Financial Accounting”, PHI
Learning Pvt., Ltd. 2007.

Reference Book
1. Periyasamy .P, “A Textbook of Financial, Cost and Management Accounting”, Himalaya

Publishing House, 2010.
2. Palanivelu V.R., “Accounting for Managers”, Lakshmi Publications, 2005.
1. Mark S Bettner, Susan Haka, Jan Williams, Joseph V Carcello, “Financial and Management

Accounting”, Mc-Graw-Hill Education, 2017

COURSE DESIGNERS:

Name of the ) ) _
S.No Designation Department Mail ID
Faculty
1 M.Manickam Associate Professor | Management Studies | manickam@vmkec.edu.in

Rajesh.mba@avit.ac.in

2 Dr. Rajeshkumar | Assistant Professor | Management Studies
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Subject Code Subject Title Category L T P Credit
17MABS01 ENGINEERING MATHEMATICS BS 2 2 0 3
PREAMBLE

The driving force in Engineering Mathematics is the rapid growth of technology and is designed to provide the basic tools of

calculus mainly for the purpose of modelling the engineering problems mathematically and obtaining solutions. This is a

foundation course which mainly deals with topics such as single variable and multivariable calculus and plays an important

role in the understanding of science, engineering, economics and computer science, among other disciplines.

PREREQUISITE --

COURSE OBJECTIVES

1 To identify the characteristics of a linear system with Eigen values and Eigen vectors.

2 To improve their ability in solving geometrical applications of differential calculus

3 To find a maximum or minimum value for a function of several variables subject to a given constraint.

4 To understand the integration techniques for evaluating surface and volume integrals.

5 Incorporate the knowledge of vector calculus to support their concurrent and subsequent engineering studies

COURSE OUTCOMES

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

CO1. Able to understand the system of linear equations arising in all engineering fields using matrix

ethods. Understand
CO2. Determine the evolute and envelope for a given family of curves Apply

CO3. Apply differentiation to solve maxima and minima problems. Apply

CO4. Compute the area and volume of plane using integration Apply

CO5. Evaluate the surface and volume integral using Green’s, Stokes and Gauss Divergence theorems Analyze
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 S M M M M -- -- -- -- -- -- M S M M
CO2 S M M M M -- -- -- -- -- -- M S M M
CO3 S M M M M -- -- -- -- -- -- M S M M
CO4 S M M M M -- -- -- -- -- -- M S M M
CO5 S M M M M -- -- -- -- -- -- M S M M
S- Strong; M-Medium; L-Low

SYLLABUS
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MATRICES: Characteristic equation — Eigen values and eigenvectors of a real matrix — Properties of eigenvalues and
eigenvectors (Without proof) — Cayley-Hamilton theorem (excluding proof) — Orthogonal transformation of a symmetric

matrix to diagonal form.

DIFFERENTIAL CALCULUS: Curvature — Cartesian and Parametric Co-ordinates — Centre and radius of curvature —
Circle of curvature — Evolute.

FUNCTIONS OF SEVERAL VARIABLES: Partial Derivatives — Total Differentiation — Maxima and Minima
constrained Maxima and Minima by Lagrangian Multiplier Method.

MULTIPLE INTEGRALS: Double integration — change of order of integration — Cartesian and polar coordinates — Area

as a double integral — Triple integration.

VECTOR CALCULUS: Directional derivatives — Gradient, Divergence and Curl — Irrotational and solenoidal — vector

fields — wvector integration — Green’s theorem, Gauss divergence theorem and Stoke’s theorem (excluding
proof).
TEXT BOOKS:

1. “Engineering Mathematics I & II”’, Department of Mathematics, VMKVEC (Salem) & AVIT (Chennai), (2017).
2. Dr.A.Singaravelu, “Engineering Mathematics I & 117, 23" Edition, Meenakshi Agency, Chennai (2016).
REFERENCES:

1. Veerarajan T., “Engineering Mathematics”, Tata McGraw Hill Education Pvt, New Delhi (2011).

2. Grewal B.S., “Higher Engineering Mathematics”, 42™ Edition, Khanna Publishers, Delhi (2012).

3. Kreyszig E., “Advanced Engineering Mathematics”, 8" Edition, John Wiley and Sons (Asia) Pvt. Ltd., Singapore (2012).
4. Kandasamy P, Thilagavathy K, and Gunavathy K., “Engineering Mathematics”, Volumes I & II (10" Edition).

COURSE DESIGNERS

S.No Name of the Faculty Designation Name of the College Mail 1D
1 Dr.G.Selvam Asso.Prof VMKVEC selvam@vmkvec.edu.in
2 Ms.S.Gayathri Asst.Prof.Grade | AVIT gayathri@avit.ac.in
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Subjedt Code DIFFERENTSI:E)Ij_ecI:Et(;Lth,IzTIONS AND category 5 ! i Credt
17MABS 06 TRANSFORMS BS 2 2 0 3
PREAMBLE

Ordinary Differential Equation is used in contrast with the term partial differential equation which may be with
respect to more than one independent variable. A real time naturally available signal is in the form of time domain.
However, the analysis of a signal is far more convenient in the frequency domain with the help of Transformations.
Transform techniques are very important tool in the analysis of signals.

PREREQUISITE
Engineering Mathematics (17MABS01)

COURSE OBJECTIVES

1 | To learn ordinary differential equations with constant and variable coefficients

2 | To learn Laplace transform and its Inverse method to solve differential Equations and integral transforms

3 | To derive a Fourier series of a given periodic function by evaluating Fourier coefficients

4 | To calculate the Fourier transform of periodic functions

5 | To learn about Z- transforms and its applications

COURSE OUTCOMES

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

COLl. Solve differential equations with constant and variable coefficients and Simultaneous first Apply
order linear equations with constant coefficients

CO2. Use the Laplace Transform technique to solve ordinary differential equations. Apply
CO3. To apply Fourier series methods to solve boundary value problems for linear ODEs. Apply
CO4. To use the Fourier transform as the tool to connect the time domain and frequency domain in Apply
signal processing.

CO5. To gain the knowledge in Z Transform to the Analysis of Digital Filters and Discrete Signal. Apply
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 S S M M M -- -- -- -- -- -- M S M M
CO2 S S M M M -- -- -- -- -- -- M S M M
CO3 S S M M M -- -- -- -- -- -- M S M M
CO4 S S M M M -- -- -- -- -- -- M S M M
CO5 S S M M M -- -- -- -- -- -- M S M M

S- Strong; M-Medium; L-Low

SYLLABUS
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ORDINARY DIFFERENTIAL EQUATIONS: Solutions of second and third order linear ordinary differential
equation with constant coefficients — Method of variation of parameters — Cauchy’s and Legendre’s linear equations
— Simultaneous first order linear equations with constant coefficients.

LAPLACE TRANSFORMS: Laplace transform — transform of elementary functions — basic properties —
derivatives and integrals of transforms — transforms of derivatives and integrals — initial and final value theorems —
Transform of periodic functions-Inverse Laplace transform — Convolution theorem — -Solution of linear ODE of
second order with constant coefficients.

FOURIER SERIES: Dirichlet's conditions - General Fourier series - Half-range Sine and Cosine series - Parseval's
identity - Harmonic Analysis.

FOURIER TRANSFORMS: Fourier transform pairs - Fourier Sine and Cosine transforms — Properties -
Transforms of simple functions - Convolution theorem - Parseval's identity.

Z - TRANSFORMS: Z-Transform — Elementary Properties — Inverse Z-Transform — Convolution Theorem —
Formation of Difference Equations — Solution of first and second order Difference Equations using Z-Transform.

TEXT BOOKS:

1. Engineering mathematics I & II “, by Department of Mathematics, VMKVEC (Salem) & AVIT (Chennai),
(2017).

2. Dr.A.Singaravelu, “Engineering Mathematics I & I1”, 23rd Edition, Meenakshi Agency, Chennai (2016).

3. Dr.A.Singaravelu, “Transforms and Partial differential Equations", 18" Edition, Meenakshi Agency, Chennai
(2013).

REFERENCES:

1. Grewal, B.S., “Higher Engineering Mathematics”, 42" Edition, Khanna Publishers, Delhi (2012).

2. Kreyszig, E., “Advanced Engineering Mathematics”, 8" Edition, John Wiley and Sons (Asia) Pvt Ltd.,
Singapore (2012).

3. Veerarajan, T., “Engineering Mathematics I,II and I11”, Tata McGraw Hill Publishing Co., New Delhi (2011).

COURSE DESIGNERS

S.No Name of the Faculty Designation Name of the Mail ID
College
1 Dr. M.Vijayarakavan Asso.Prof VMKVEC vijayarakavan@vmkvec.edu.in
2 Dr.A.K.Thamizhsudar /gﬁxrzs(;)éljiof. AVIT thamizhsudar@avit.ac.in
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Categor L T P Credit
17MABS10 PARTIAL DIFFERENTIAL EQUATIONS gory

AND LINEAR ALGEBRA BS 2 2 0 3

PREAMBLE

Partial differential equations are applied in many Engineering field like Electromagnetic field, Electronics circuit
and fiber optics. It can be solved by various mathematical techniques. The general theory of mathematical systems
involving addition and scalar multiplication has the applications to many areas of communication systems. Linear
Algebra is used in analog and digital communication system.

PREREQUISITE
Differential Equations and Transforms (17MABSO06)

COURSE OBJECTIVES

1 | To be familiar with applications of partial differential equations

2 | To formulate and solve partial differential equations.

3 | To understand the concepts of vector space, linear transformations and diagonalization

4 | Toapply the concept of inner product spaces in orthogonalization.

5 | To compute the linear transformations and find matrices of general linear transformations.

COURSE OUTCOMES
On the successful completion of the course, students will be able to
COL1. Understand the basic concepts of linear, non-linear partial differential equations related to

- . Understand
Engineering Field
CO2. Solve partial differential equations arising in engineering problems like wave equations and Aopl
heat flow equation by Fourier series. PPYY
CO3. Use computational techniques and algebraic skills to compute the dimension of row space
and column space for the given vector space. Apply
CO4. Apply the concept of inner product space in various linear system related problems. Apply
CO5. Form orthogonal basis and use them to solve engineering problems. Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
col | S M - M | M -- -- -- -- -- -- M S M M
co2 | S S - M | M -- -- -- -- -- -- M S M M
Co3 | S S - M | M -- -- -- -- -- -- M S M M
Co4 | S S - M | M -- -- -- -- -- -- M S M M
Co5 | S S - M | M -- -- -- -- -- -- M S M M
S- Strong; M-Medium; L-Low

SYLLABUS
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PARTIAL DIFFERENTIAL EQUATIONS: Formation - Solutions of standard types f(p,q) = 0, Clairaut’s form,
f(z,p,q) = 0, f(p,x) = g(q,y) of first order equations - Lagrange's Linear equation - Linear partial differential
equations of second and higher order with constant coefficients.

BOUNDARY VALUE PROBLEMS: Classification of second order linear partial differential equations -
Solutions of one - dimensional wave equation, one-dimensional heat equation - Steady state solution of two-
dimensional heat equation - Fourier series solutions in Cartesian coordinates.

VECTOR SPACE AND SUBSPACE: Introduction to vector space and subspace, Linear independent and
dependent, spanning set, Basis and dimension, Row space and column space.

INNER PRODUCT SPACES: Inner products, inner product spaces- Cauchy-Schwarz inequality, Linear
functional and adjoints, unitary operations and normal operators- spectral theorem.

ORTHOGONALITY AND LINEAR TRANSFORMATION: Introduction to orthogonality, Least square
approximation, Orthogonal basis and Gram Schmidt orthogonalisation, Linear transformation and its matrix
representation.

TEXT BOOKS:

1. Grewal, B.S., “Higher Engineering Mathematics”, 35th Edition, Khanna Publishers, Delhi, 2012.

2. Kennath M. Hoffman and Ray Kunze, “Linear Algebra”, 2" Edition, Pearson India Publishing, New Delhi,
2015.

3. M.Artin, “Algebra”, Prentice Hall of India Pvt. Ltd., New Delhi, 2005.

REFERENCES:

1. A.Singaravelu, “Transforms and Partial Differential Equations”, Meenakshi Agencies, Chennai, 2015.

2. Kreyszig, E., “Advanced Engineering Mathematics” (8th Edition), John Wiley and Sons, (Asia) Pvt. Ltd.,
Singapore, 2000.

3. Dr.Gunadhar Paria, “Linear Algebra”, New Central Book Agency (P) Ltd, 2009.

COURSE DESIGNERS

S.No | Name of the Faculty Designation Name of the College Mail ID
1 Mrs.V.T.Lakshmi Asso.Prof VMKVEC lakshmi@vmkvec.edu.in
2 Ms.S.Sarala Asst.Prof. grade 1l AVIT sarala@avit.ac.in
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Category L T P Credit
17MABS16 NUMERICAL METHODS

BS 2 2 0 3

PREAMBLE

This course aims at developing the ability to formulate an engineering problem in a mathematical form appropriate for
subsequent computational treatment and to choose an appropriate numerical approach. An under graduate of Engineering
student needs to know sufficient numerical methods and techniques for solving engineering problems such as static or steady
state problems, vibration or stability problems and initial value or transient problems etc.

PREREQUISITE
1.Engineering Mathematics (17MABSO01)

2.Differential Equations and Transforms (17MABS06)

COURSE OBJECTIVES

1 To familiar with numerical solution of equations

2 To be get exposed to finite differences and interpolation

3 To be thorough with the numerical Differentiation and integration

4 To find numerical solutions of ordinary differential equations

5 To find numerical solutions of partial differential equations

COURSE OUTCOMES

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

CO1. Solv? the_system of linear algebraic equations and single non linear equations arising in the field of Apply
Engineering.

CO2. Apply methods to find intermediate numerical value & polynomial of numerical data. Apply

CO03. Apply methods to find integration, derivatives of one and two variable functions. Apply

CO4. Solve the initial value problems using single step and multistep methods. Apply

CO5. Solve the boundary value problems using finite difference methods. Analyze

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1l S S M M M - - - - - - M S M M
COo2 S S M M M - - - - - - M S M M
Cos3 S S M M M - - - - - - M S M M
CO4 S S S S M - - - - - - M S M M
CO05 S S S S M - - - - - - M S M M

S- Strong; M-Medium; L-Low
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SYLLABUS

SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS: Method of false position, Newton-Raphson method
for single variable, Solutions of a linear system by Gaussian, Gauss-Jordan, Jacobian and Gauss- Seidel methods. Inverse of a
matrix by Gauss-Jordan method. Eigen value of a matrix by Power Method.

INTERPOLATION AND APPROXIMATION: Interpolation with Newton's divided differences, Lagrange's polynomial,
Newton forward and backward differences, central difference Formula (Stirling’s and Bessel’s).

NUMERICAL DIFFERENTIATION AND INTEGRATION: Numerical differentiation with interpolation polynomials,
Numerical integration by Trapezoidal and Simpson's (both 1/3rd and 3/8th) rules. Romberg’s rule, Two and Three point
Gaussian quadrature formula. Double integrals using Trapezoidal and Simpson's rule.

INITIAL VALUE PROBLEMS OF ODE: Single Step Methods - Taylor Series, Euler and Modified Euler, Runge-Kutta
method of fourth order -first and second order differential equations. Multistep Methods - Milne and Adam's-Bash forth
predictor and corrector methods.

BOUNDARY VALUE PROBLEMS FOR ORDINARY AND PARTIAL DIFFERENTIAL EQUATIONS: Finite
difference solution for the second order ordinary differential equations, Finite difference solution for one dimensional heat
equation (both implicit and explicit). One dimensional wave equation and two dimensional Laplace and Poisson equations.

TEXT BOOKS:
1. S.K Gupta, “Numerical Methods for Engineers”, New Age International Pvt. Ltd. ~ Publishers, 2015.
2. S. R. K. Iyengar, R. K. Jain, Mahinder Kumar Jain, “Numerical methods for Scientific and Engineering
Computations”, New Age International publishers , 6th Edition, 2012.
3. T. Veerarajan, T.Ramachandran, “Numerical Methods with Programs in C and C++”, Tata McGraw-Hill (2004).

REFERENCES:
1. Joe D. Hoffman , Steven Frankel, “Numerical Methods for Engineers and Scientists”, 3 rd Edition, 2015,Tata Mc-
Graw Hill.(New York).
2. Steven C. Chapra, Raymond P. Canale, “Numerical Methods for Engineers”, MC Graw Hill Higher Education, 2010.

COURSE DESIGNERS

S.NO | Name of the Faculty Designation Name of the college Mail 1D
1 Dr. S.Punitha Associate Professor VMKVEC punitha@vmkvec.edu.in
2 Dr.A.K.Bhuvaneswari Asst.Prof. grade 1l AVIT bhuvaneswari@avit.ac.in
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17PCBS02 PHYSICAL SCIENCES Category L T p Credit

PART A - ENGINEERING PHYSICS BS 2 0 0 2

PREAMBLE

Engineering Physics is the study of advanced physics concepts and their applications in various technological and engineering
domains. Understanding the concepts of laser, types of lasers, thepropagation of light through fibers, applications of optical
fibers in communication and different types of non-destructive techniques will help an engineer to analyze, design and to
fabricate various conceptual based devices.

PREREQUISITE : NIL

COURSE OBJECTIVES

1 To recall the properties of laser and to explain principles of laser

2| To assess the applications of laser

3 To detail the principles of fiber optics

4 To study the applications of fiber optics

5 To explain various techniques used in Non-destructive testing

COURSE OUTCOMES

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

CO1. Understand the principles laser, fiber optics and non-destructive testing Understand

CO2. Understand the construction of laser, fiber optic and Non-Destructive testing equipments | Understand

CO3. Demonstrate the working of laser, fiber optic and Non-Destructive testing based Apply
components and devices

CO4. Interpret the potential applications of laser, fiber optics and Non-Destructive testing in Apply
various fields.

CO5. Differentiate the working modes of various types of laser, fiber optic and Non- | Analyze
Destructive testing based devices.

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS |PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOL | PSO2 | PSO3
cor [ s | - | M| - - - - - - - - M M - -
co2 | s | - | L | - - - - - - - - M M - -
co3 | s | - - M| - - M| - - - - M M - -
cos [ s M| - | M[M|[s | M]| - - - - M s - -
cos | s | M| M| - - - - - - - - M M - -

S- Strong; M-Medium; L-Low
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SYLLABUS
UNIT-I

LASERS: Laser characteristics - Stimulated Emission — Population Inversion - Einstein coefficients — Lasing action — Types of
Laser — Nd:YAG laser, CO2 laser, GaAs laser — Applications of Laser — Holography — construction and reconstruction of a
hologram

UNIT-II

FIBRE OPTICS: Principle and propagation of light in optical fibers — numerical aperture and acceptance angle — types of
optical fibers (material, refractive index, mode) — Applications: Fiber optic communication system — fiber optic displacement
sensor and pressure sensor.

UNIT-I1

NON-DESTRUCTIVE TESTING: Introduction — Types of NDT - Liquid penetrant method — characteristics of penetrant and
developer - ultrasonic flaw detector — X-ray Radiography: displacement method — X-ray Fluoroscopy.

TEXT BOOK

1. Engineering Physics, compiled by Department of Physics, Vinayaka Mission’s Research Foundation (Deemed to be
University), Salem.

2. P.K. Palanisamy, Engineering Physics, Scientific Publishers, 2011.

3. Dr.M. N. Avadhanulu, Engineering Physics, S.Chand & Co, 2010.

REFERENCE BOOKS

1. Beiser, Arthur, Concepts of Modern Physics, 5th Ed., McGraw-Hill, 20009.

2. Halliday.D, Resnick.R, Walker.J, Fundamentals of Physics, Wiley & sons, 2013.

3. Gaur R. K. and Gupta S. L., Engineering Physics, DhanpatRai publishers, New Delhi, 2001.
4. Avadhanulu.M.N., Arun Murthy.T.V.S, Engineering Physics Vol. I, S.Chand, 2014.

5. Rajendran. V, Engineering Physics, Tata McGraw Hill Publication and Co., New Delhi, 2009.

6. Baldev Raj et al. Practical Non-Destructive Testing, Narosa Publications, 2017.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department | Mail ID
1 | Dr.C.SENTHIL KUMAR | PROFESSOR PHYSICS senthilkumarc@vmkvec.edu.in
2 | Dr.R. SETHUPATHI ASSOCIATE PROFESSSOR | PHYSICS sethupathi @vmkvec.edu.in
3 | Dr.G. SURESH ASSOCIATE PROFESSSOR | PHYSICS suresh.physics@avit.ac.in
4 | Dr. B.DHANALAKSHMI ASSOCIATE PROFESSSOR | PHYSICS | dhanalakshmi.phy@avit.ac.in
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17PCBS02

PHYSICAL SCIENCES Category | L T P C
PART B -ENGINEERING CHEMISTRY

Semester | (Common to All Branches) BS 2 0 0 2

Preamble

Objective of this course is to present a better understanding of basic concepts of chemistry and its applications on
different engineering domains. It also imparts knowledge on fundamentals of Electrochemistry, Energy storage
technologies, properties of water and its treatment methods, classification of fuels, Non conventional sources of
Energy and various advanced Engineering materials.

Prerequisite

Not required

Course Objectives

To impart basic knowledge in Chemistry so that the student will understand the engineering

1
concept

2 To familiar with electrochemistry and Battery and fuel Cells

3 To lay foundation for practical applications of water softening methods and its treatment
methods in engineering aspects.

4 To inculcate the knowledge of fuels and advanced material.

Course Outcomes

After the successful completion of the course, learner will be able to

COL. | Describe the electrochemistry, batteries and working principle of energy storage | Understand
devices

CO2. | Estimate the hardness of water Apply

COa3. | Identify suitable water treatment methods Analyze

CO4. | Outline the important features of fuels and advanced materials Analyze

Mapping with Programme Outcomes and Programme Specific Outcomes

COs

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

PSO1

PSO2 | PSO3

COe6.

S

M

M

S

S

S

L

M
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Co7.| S S M - - M M M - - - M

CO8.| S S M - - M S M - - - M

C09.| S - - - L L M L - - - S M M M

S- Strong; M-Medium; L-Low

SYLLABUS

Electrochemistry, Batteries and Fuel cells

Electrode potential - Nernst equation — Electrodes (SHE, Calomel and Glass) - cells - EMF measurement.

Primary battery (Daniel and dry cell) — secondary battery (lead Acid storage battery and Nickel-Cadmium
battery) — Fuel cell (H2-O> fuel cell)

Water Technology and Corrosion

Sources of water — impurities — Hardness and its determination (problems to be avoided) — boiler troubles —
water softening (Zeolite & Demineralisation) — Domestic water treatment — Desalination (Electrodialysis &

Reverse Osmosis).

Fuels And Chemistry of Advanced Materials

Classification of Fuels (Solid, Liquid, Gaseous, Nuclear and Bio fuels) — Calorific Value of a fuel -Non

Petroleum Fuels —Non conventional sources of Energy — combustion.

Basics and Applications:-Organic electronic material, shape memory alloys, polymers (PVC, Teflon,
Bakelite)

TEXT BOOKS

1. Engineering Chemistry by prepared by Vinayaka Mission’s Research Foundation, Salem.

REFERENCE BOOKS

A text book of Engineering Chemistry by S.S. Dara, S.Chand & company Ltd., New Delhi

Engineering Chemistry by Jain & Jain, 15" edition Dhanpatrai Publishing Company (P) Ltd., New Delhi
A text book of Engineering Chemistry by Shashi Chawla, Edition 2012 Dhanpatrai & Co., New Delhi.
Engineering Chemistry by Dr. A. Ravikrishnan, Sri Krishna Publications, Chennai.

PwbhE
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Course Designers:

S. Name of the Faculty | Designation | Department Mail ID

No

1. | Dr. V. Anbazhagan Professor Chemistry anbu80@gmail.com

2. | Mr. A. Gilbert Sunderraj | Assistant Chemistry asmgill80@gmail.com
Professor

3. | Dr. R. Nagalakshmi Professor Chemistry nagalakshmi.chemistry@avit.ac.in

4. | Dr.K.Sanghamitra Associate Chemistry sanghamitra.chemistry@avit.ac.in
Professor
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Category L T P Credit
SMART MATERIALS

17PHBS05 Basic Sciences 3 0 0 3

PREAMBLE

Smart Materials gives an outlook about various types of materials having potential application in Engineering and
Technology. In particular, Students learn about Smart Materials and their applications, Properties of Crystalline Materials
& Nanomaterials, Characteristics of Magnetic materials. They also get a clear picture about superconducting materials.

PREREQUISITE
NIL

COURSE OBJECTIVES

1 To explain the fundamental properties and classification of smart materials, crystalline materials, Nano materials,
Magnetic materials and Super conducting materials.

2 To paraphrase the basic crystalline structure and its properties.

3 To illustrate the synthesis and fabrication of Nano materials.

4 To predict the application of smart materials, crystalline materials, Nano materials, Magnetic materials and Super
conducting materials.

5 To analyze the various parameters of crystalline materials.

COURSE OUTCOMES

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

COL. Restate the properties of various materials. Understand

CO2. Summarize the various structures of materials. Understand

COa3. Predict the applications of various materials to designing equipments. Apply

CO4. lllustrate the properties of materials to designing equipments. Apply

CO5. Calculate the crystalline parameters of the materials. Analyze

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COol1 |S S S M S M S S

cCo2 |S M S M S M M M

CO3 |S S S S S S M M M

Co4 | S M S M S M M S M

Co5 | M S S M M S M

S- Strong; M-Medium; L-Low

SYLLABUS

SMART MATERIALS: Shape Memory Alloys (SMA) — Characteristics and properties of SMA, Application, advantages
and disadvantages of SMA. Metallic glasses — Preparation, properties and applications.

CRYSTALLINE MATERIALS: Unit cell — Bravais lattice — Miller indices — Calculation of number of atoms per unit cell
— atomic radius — coordination number — packing factor for SC, BCC, FCC, HCP structures.

NANO MATERIALS: Nanophase materials — Top-down approach - Mechanical Grinding - Lithography - Bottom-up
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approach — Sol-gel method — Carbon nanotubes — Fabrication — applications.

MAGNETIC MATERIALS: Basic concepts — Classification of magnetic materials — Domain theory — Hysteresis — Soft
and Hard magnetic materials.

SUPERCONDUCTING MATERIALS: Superconducting phenomena — properties of superconductors — Meissner effect —
isotope effect — Type | and Type Il superconductors — High Tc¢ Superconductors — Applications of superconductors.

TEXT BOOK:

Mani P, Engineering Physics 11, Dhanam Publications, 2018.

REFERENCES:

1. Pillai S.0., Solid State Physics, New Age International (P) Ltd., publishers, 2018.
2. Senthilkumar G. Engineering Physics Il. VRB Publishers, 2018.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail ID
1 Dr. S. MOHAMMED Asst.Prof Physics harshulkhan@vmkvec.edu.in
HARSHULKHAN
2 Mr. R. SAKTHI GANAPATHY Asst.Prof Physics sakthiganapthy@vmkvec.edu.in
3 Dr.G. LATHA Professor Physics latha.physics@avit.ac.in
4 Dr. R. N. VISWANATH Professor Physics viswanath.physics@avit.ac.in
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Environmental Science & Category | L T P| C
17CHBS01 Engineering

(Common to All Branches) BS 3 0 0| 3
Preamble

Environmental science and Engineering is an interdisciplinary field that integrates physical,
chemical, biological, information sciences and provides the basic knowledge of structure and
function of ecosystem and better understanding of natural resources, biodiversity and their
conservation practices. The course helps to create a concern for our environment that will
generate pro-environmental action, including activities we can do in our daily life to protect it.
Furthermore, it deals the social issues and ethics to develop quality engineer in our country.

Prerequisite
Not required

Course Objectives

1 | Applying Science and Engineering knowledge to protect environment

To provide comprehensive insight in natural resources and protect natural resources

2
3 | To create awareness on the various pollutions and their impact.
4 | To educate the ways and means to manage natural calamities

5 | To impart fundamental knowledge on human welfare measures

Course Outcomes:

After Successful completion of this course, the students will be able to:
COL1. | Comprehend the impact of engineering solutions in a global and | Understand
societal context
CO2. | lHlustrate the contemporary issues that results in environmental | Understand
degradation and would attempt to provide solutions to overcome
those problems

COa3. | Ilustrate the importance of ecosystem and biodiversity Apply
CO4. | Practice to improve the environment and sustainablity Apply
CO5. | Conclude the importance of conservation of resources. Analyze

CO6. | Estimate the important role of IT in healthy environment for future | Analyze
generations

Mapping with Programme Outcomes and Programme Specific Outcomes

COs | PO |PO | PO |PO | PO PO | PO | PO | PO | PO | PO | PO |PSO | PSO | PSO
1 12 (3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |1 2 3
COL| S | M| - - - M| SIS M| M| - S S M M
CO2.| S - - - - S| S| S - - - S S M M
CO3.| S - - - - M| S|M|L ]| - - S S M M
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CO4.| S - - - - M|S|S| M| M| - S - M S
CO5.| S - - - - M|S|S M M]| - S - M S
CO6.| S - - - - M|S|S| M| M| - S M M S

S- Strong; M-Medium; L-Low

SYLLABUS

ENVIRONMENT AND NATURAL RESOURCES

Environment - Definition, scope & importance - Public awareness- Forest resources, mineral
resources , water resources, food resources , energy resources (uses, over -exploitation &
adverse effects in each case) - Scope & role of environmental engineers in conservation of
natural resources - Sustainability development.

ECOSYSTEMS AND BIO — DIVERSITY

Ecosystem - Definition, structure and function - Energy flow -Ecological succession - food
chain, food web, ecological pyramids- Introduction, types, characteristics, structure and
function of forest, grassland, desert and Aquatic ecosystems - Bio - Diversity :values and uses,
hotspots, threats and conservation.

ENVIRONMENTAL POLLUTION

Pollution - Definition, man made impacts and control measures of air, water and land pollution
- Water quality standards & characterization - Importance of sanitation -Nuclear hazards —
Hazardous waste management : Solid waste, waste water and biomedical waste - Prevention of
pollution and role of individual — Disasters management : Floods, earthquake, cyclone and
land slides - Clean technology options.

SOCIAL ISSUES AND ENVIRONMENT

Urban problems related to energy - Water conservation — Resettlement and rehabilitation of
people - Environmental ethics - Climate change - Global warming - Acid rain - Ozone
depletion-Waste land reclamation, Environment Protection Act for air, water, wild life and
forests - Pollution Control Board.

HUMAN POPULATION AND ENVIRONMENT

Population growth - Population explosion - Family welfare programme - Environment &
human health - Human rights — Value education - Women and child welfare, Role of
information technology in environment and human health.

TEXTBOOK

1. Environmental Science and Engineering by Dr.A. Ravikrishnan, Sri Krishna Publications,
Chennai.

REFERENCES
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Wager K.D. "Environmental Management”, W.B. Saunders Co. Philadelphia, USA,
1998.

Bharucha Erach "The Biodiversity of India" Mapin Publishing Pvt Ltd, Ahmedabad,
India

Trivedi R.K. “Handbook of Environmental Laws", Rules, Guidelines, Compliances and
tandards Vol | & I1, Enviro media.

Dr. J. Meenambal, Environmental Science and Engineering, MJP Publication, Chennai
Gilbert M. Masters : Introduction to Environmental Engineering and Science, Pearson
Education Pvt Ltd., Il Edition, ISBN 81-297-0277-0, 2004

Course Designers:

S. Name of the Faculty | Designation | Department Mail ID

No

1. | Dr. V. Anbazhagan Professor Chemistry anbu80@gmail.com

2. | Mr. A. Gilbert Sunderraj | Assistant Chemistry asmgill80@gmail.com
Professor

3. | Dr. R. Nagalakshmi Professor Chemistry nagalakshmi.chemistry@avit.ac.in

4. | Dr.K.Sanghamitra Associate Chemistry sanghamitra.chemistry@avit.ac.in
Professor
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17PCBS81

PHYSICAL SCIENCES LAB: PART A-REAL
AND VIRTUAL LAB IN PHYSICS

Category

Credit

BS

1

PREAMBLE

In this laboratory, experiments are based on the calculation of physical parameters like young’s modulus, rigidity modulus,
viscosity of water, wavelength of spectral lines, thermal conductivity and band gap. Some of the experiments involve the
determination of the dimension of objects like the size of a microparticle and thickness of a thin wire. In addition to the above
real lab experiments, students gain hands-on experience in virtual laboratory.

PREREQUISITE

NIL

COURSE OBJECTIVES

1 To impart basic skills in taking reading with precision of physics experiments

2 To inculcate the habit of handling equipments appropriately

3 To gain the knowledge of practicing experiments through virtual laboratory.

4| To know the importance of units

5 To obtain results with accuracy

COURSE OUTCOMES

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

COL. Recognize the importance of units while performing the experiments, calculating the | Understand
physical parameters and obtaining results

CO2. Operate the equipments with precision Apply

CO3. Practice to handle the equipments in a systematic manner Apply

CO4. Demonstrate the experiments through virtual laboratory Apply

CO5. Calculate the result with accuracy Analyze

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 S S
CO2 S S M M S M M M
CO3 S
CO4 S S M M S S M
CO5 S S
S- Strong; M-Medium; L-Low
SYLLABUS

1. Young's modulus of a bar - Non-uniform bending

2. Rigidity modulus of a wire - Torsional Pendulum

3. Viscosity of a liquid - Poiseuille's method

4. Velocity of ultrasonic waves in liquids - Ultrasonic Interferometer

5. Particle size determination using Laser

6. Wavelength of spectral lines — grating — Spectrometer

7. Thickness of a wire - Air wedge Method

8. Thermal conductivity of a bad conductor - Lee's disc
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9. Band gap determination of a thermistor - Post Office Box
10. Specific resistance of a wire — Potentiometer

LAB MANUAL
Physical Sciences Lab: Part A — Real And Virtual Lab In Physics Manual compiled by Department of Physics, Vinayaka

Missions Research Foundation (Deemed to be University), Salem.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail ID
1 Dr. C. SENTHIL KUMAR | PROFESSOR PHYSICS senthilkumarc@vmkvec.edu.in
2 | Dr.R. SETHUPATHI ASSOCIATE PROFESSSOR | PHYSICS sethupathi@vmkvec.edu.in
3 Dr. G. SURESH ASSOCIATE PROFESSSOR | PHYSICS suresh.physics@avit.ac.in
4 Dr. B.DHANALAKSHMI | ASSOCIATE PROFESSSOR | PHYSICS dhanalakshmi.phy@avit.ac.in
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PHYSICAL SCIENCES Category | L | T | P | C

PART B - ENGINEERING

17PCBS81 CHEMISTRY LAB BS 0 0 ) L

Semester | (Common to All Branches)

Preamble

The main objective of this course is to develop the intellectual and psychomotor skills of the
students by imparting knowledge in water technology and quantitative analysis.

Prerequisite
Not required

Course Objectives
To impart basic skills in Chemistry so that the student will understand the engineering

concept.

1

2 To inculcate the knowledge of water and electrochemistry.

3 To lay foundation for practical applications of chemistry in engineering aspects.

Course Outcomes

After the successful completion of the course, learner will be able to

COL1. | Estimate the chemical properties of water Apply
CO2. | Determine the presence of various elements in the water Analyze
CO03. | Calculate the strength of acids, oxidizing and reducing agents Analyze

Mapping with Programme Outcomes and Programme Specific Outcomes

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO1 | PO1 | POl | PSO | PSO | PSO
0 1 2 1 2 3

COe6. S M M - L M M S - - - M S - M
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COo7.

S M M

Caos.

S S M

S- Strong; M-Medium; L-Low

SYLLABUS

O NOoO O WN K-

. Determination of Hardness by EDTA method
. Estimation of Hydrochloric acid by conductometric method
. Acid Base titration by pH method
. Estimation of Ferrous ion by Potentiometric method

. Determination of Dissolved oxygen by Winkler’s method
. Estimation of Sodium by Flame photometer
. Estimation of Copper from Copper Ore Solution
. Estimation of Iron by Spectrophotometer

TEXT BOOKS

1. Laboratory Manual on Engineering Chemistry prepared by Vinayaka Mission’s Research

Foundation, Salem.

REFERENCE BOOKS

1. Laboratory Manual on Engineering Chemistry, K. Bhasin S, Dhanpat Rai Publishing Co Pvt

Ltd

Course Designers:

S. Name of the Faculty | Designation | Department Mail ID

No

1. | Dr. V. Anbazhagan Professor Chemistry anbu80@gmail.com

2. | Mr. A. Gilbert Sunderraj | Assistant Chemistry asmgill80@gmail.com
Professor

3. | Dr. R. Nagalakshmi Professor Chemistry nagalakshmi.chemistry@avit.ac.in

4. | Dr.K.Sanghamitra Associate Chemistry sanghamitra.chemistry@avit.ac.in
Professor
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17CSESO1 ESSENTIALS OF COMPUTING

Category

Credit

ES

PREAMBLE
This course aims to provide the fundamental concepts of Computer operations like hardware and software installation, and
emphasizing principles application packages. Studying the fundamentals concepts of Algorithms, to resolve the real world
application.

PRERQUISITE - Nil

COURSE OBJECTIVES

1 To provide basic knowledge of hardware and software components of computers.

2 To introduce and demonstrate various software application packages.

3 To study Problem solving Techniques and program development cycle.

4 To learn about various algorithm and identifying the algorithm efficiency.

5 To learn different algorithm for various application.
COURSE OUTCOMES
On the successful completion of the course, students will be able to
COL. To understand the Basic knowledge on hardware and software terminologies. Understand
CO2. To Demonstrate the various Application Packages like MS-word, MS- Excel etc. Apply
CO3.To Understand Program Devolvement Cycle and apply various Problem Solving Apply
Techniques.
CO4.To analyze the efficiency of Algorithms. Analyze
CO5.To Implement of Algorithms for various concepts. Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS |PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 |PO12 |PSO1 |PSO2 [PSO3
COl | s - - - - - - - - - - - S M -
Co2 | S M M - M - - - - - - M S M M
CO3 | S S S - M - - - - - - - S - M
CO4 | S S S - S - - - - - - - S M M
CO5 | S M M - M - - - - - - S S M M

S- Strong; M-Medium; L-Low
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SYLLABUS

BASICS OF COMPUTER AND INFORMATION TECHNOLOGY : Computer — Generations, Types of Computers,
Block diagram of a computer — Components of a computer system —Hardware and software definitions — Categories of
software — Booting — Installing and Uninstalling a Software —Software piracy — Software terminologies — Applications of
Computer — Role of Information Technology — History of Internet — Internet Services.

SOFTWARE APPLICATIONS: Office Automation: Application Packages — Word processing (MS Word) — Spread
sheet (MS Excel) — Presentation (MS PowerPoint).

PROBLEM SOLVING METHODOLOGIES: Problems Solving Techniques - Program Development Cycle —
Algorithm Development — Flow chart generation —Programming Constructs (Sequential, Decision-Making, Iteration) —
Types and generation of programming Languages.

INTRODUCTION TO ALGORITHMS: Implementation of Algorithms — program verification — The efficiency of
algorithms — The analysis of algorithms.

IMPLEMENTATION OF ALGORITHMS: Fundamental Algorithms: Introduction — Exchanging the values of two
variables — Counting — Summation of a set of Numbers — factorial computation — Generation of the Fibonacci sequence —
Reversing the digits of an integer.

TEXT BOOKS:

1. “Essentials of Computer Science and Engineering”, Department of Computer Sciences, VMKVEC, Salem, Anuradha
Publishers, 2017.

2. Dromey.R.G, “How to Solve it by Computer”, Prentice-Hall of India, 1996.

REFERENCES:
1. Aho.A.V., Hopcroft.J.E and Ullman.J.D, “The Design and Analysis of Computer Algorithms”, Pearson Education,

2004.
2. Knuth D.E., “The Art of computer programming Vol 1: Fundamental Algorithms”, 3" Edition, Addison Wesley, 1997.

COURSE DESIGNERS

S. No. Name of the Faculty Designation Department Mail 1D
1 K.Karthik Assistant Professor CSE karthik@avit.ac.in
2 Mrs.T.Geetha Assistant Professor CSE geetha@vmkvec.edu.in
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BASICS OF CIVIL AND MECHANICAL | category | L | T P | Credit
ENGINEERING

17CMES0Z | pART -A BASICS OF CIVIL ENGINEERING

(Common to All Branches)

ES 2 0 0 2

PREAMBLE
The aim of the subject is to provide a fundamental knowledge of basic Civil Engineering

PREREQUISITE- NIL

COURSE OBJECTIVES

1 | To understand the basic concepts of surveying and construction materials.

2 | To impart basic knowledge about building components.

COURSE OUTCOMES

On the successful completion of the course, students will be able to
CO1. An ability to apply knowledge of mathematics, science, and engineering. Apply
dC(?Z. An ability to design and conduct experiments, as well as to analyze and interpret Apply

ata .
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES
COS POl |PO2 | PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 |PO12 | PSO1 | PSO2 | PSO3
co1 S M L - M S - - - - - - M - L
co2 S M L S M S - - M - - - - S
S- Strong; M-Medium; L-Low
SYLLABUS

SURVEYING AND CIVIL ENGINEERING MATERIALS

SURVEYING: Objects — types — classification — principles — measurements of distances — angles — levelling —
determination of areas — illustrative examples.

CIVIL ENGINEERING MATERIALS: Bricks — stones — sand — cement — concrete — steel sections.

BUILDING COMPONENTS AND STRUCTURES :

FOUNDATIONS: Types, Bearing capacity — Requirement of good foundations.

SUPERSTRUCTURE: Brick masonry — stone masonry — beams — columns — lintels — roofing — flooring —
plastering — Mechanics — Internal and external forces — stress — strain — elasticity — Types of Bridges and Dams —
Basics of Interior Design and Landscaping.

TEXT BOOKS:

1. “Basic Civil and Mechanical Engineering”, VMU, (2017). Company Ltd., New Delhi,2009

REFERENCES:
1.Ramamrutham S., “Basic Civil Engineering”, Dhanpatrai Publishing Co. (P) Ltd., 2009.
2. Seetharaman S., “Basic Civil Engineering”, Anuradha Agencies.

COURSE DESIGNERS

S. No. | Name of the Faculty Designation Dept/ College Mail ID
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S. Supriya

Assist. Professor

Civil / VMKVEC

jansupriyanair@gmail.com

Mrs.Pa.Suriya

Asst. Professor

Civil / AVIT

suriya@avit.ac.in
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BASICS OF CIVIL AND MECHANICAL Category T | P | Credit
ENGINEERING
17CMES02 PART - B BASICS OF MECHANICAL
ENGINEERING ES 0] 0 2
(Common to All Branches)
PREAMBLE

Basic Mechanical Engineering gives the fundamental ideas in the areas of engineering design, manufacturing
and Automobile engineering. An engineer needs to understand, the basic manufacturing techniques and working
principle of an Automobile Engineering Components.

PREREQUISITE

NIL

COURSE OBJECTIVE

1 To demonstrate the principles of casting and metal joining processes in manufacturing.

2 To describe and to apply the in depth knowledge in automotive engines and important components.

COURSE OUTCOMES:

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

COL. Hlustrate the application of casting and metal joining processes in manufacturing

Apply

CO2.Demonstrate the operation of automotive engines and important components

Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 S M M L L M - - - - - M L
COo2 S M L L L M - - - - - M L

S- Strong; M-Medium; L-Low

SYLLABUS

FOUNDRY AND WELDING
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Foundry: Introduction to Casting - Types, Pattern- Definition, Function. Foundry tools. Green Sand Moulding
application.

Welding: Introduction to welding, Classification — Gas welding, Arc Welding, TIG, MIG, Plasma —
Definitions. Arc Welding - Methods and Mechanisms — Applications.

AUTOMOTIVE ENGINES AND COMPONENTS

Introduction, Two stroke and four stroke cycle — Petrol and Diesel Engines - Construction and working,

Fundamentals of automotive components - Brakes, Clutches, Governor, Flywheel, Axles, Drives etc., Fuel
supply systems, Exhaust emission and control.

TEXT BOOKS

1 Basic Civil and Mechanical Engineering, School of Mechanical Engineering Sciences, VMU, Salem

REFERENCE BOOKS

1 K.Venugopal, Basic Mechanical Engineering, Anuradha Publications, Chennai

2 NR. Banapurmath, Basic Mechanical Engineering, Vikas Publications, Noida

3 TJ.Prabu, Basic Mechanical Engineering, SCITECH Publications, Chennai

COURSE DESIGNERS

S.No | Faculty Name Designation Dept / College Email id
1 S. Duraithilagar Associate Professor Mech / VMKVEC | sduraithilagar@vmkvec.edu.in
2 T.Raja Assistant Professor Mech / VMKVEC | rajat@vmkvec.edu.in
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BASICS OF ELECTRICAL AND ELECTRONICS Category| L | T | P Credit
17EEESO03 ENGINEERING
A. BASIC ELECTRICAL ENGINEERING FC(ES) | 2| 0 | O 2
PREAMBLE

It is a preliminary course which highlights the basic concepts and outline of Electrical engineering. The concepts
discussed herein are projected to deliver explanation on basic electrical engineering for beginners of all engineering
graduates.

PREREQUISITE — Nil

COURSE OBJECTIVES

1 To understand the electrical inventions, basic concepts of AC and DC circuits and basic laws of electrical
engineering.
) To gain knowledge about the working principle, construction, application of DC and AC machines and
measuring instruments.
3 To understand the fundamentals of safety procedures, Earthing and Power system.
COURSE OUTCOMES
On the successful completion of the course, students will be able to
COL1: Explain the evolution of electricity, name of the inventors, electrical quantities
. ) N Remember
and basic laws of electrical engineering.
CO2: Demonstrate Ohm’s and Faraday’s Law. Apply
CO03: Understand the basic concepts of measuring instruments, electrical machineries
. . Understand
and its applications.
CO4: Analyze the various types of electrical loads, power rating of electrical
L - . Analyze
machineries and energy efficient equipment.
CO5: Explain the electrical safety and protective devices. Understand
CO6: Compare the various types electrical power generation systems by application Analvze
of conventional and non-conventional sources. y

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cor| s | M| L |~ |s |~ |« |«|=-1] - - L M| - N
co2| s | M| S| S|~ |||~ |M]| - - M | M L -
co3| L | s |L |- |s |- ]-]-1|-=-1]0wL - L L L -
coal s | M| s | L|L|S|S|-|-=-1]Ss: - L M L -
cos| L | M| S| M|~ |S|M|M/|-|Ss - L - - L
co6| S| L|S|L|M/|SsS|sSs]|-]|-|M - L L - L

S- Strong; M-Medium; L-Low
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SYLLABUS

HISTORY OF ELECTRICITY, QUANTITIES AND CIRCUITS

Evolution of Electricity and Electrical inventions, Electrical quantities- Charge, Electric potential, voltage, current— DC
& AC, power, energy, time period, frequency, phase, flux, flux density, RMS, Average, Peak, phasor & vector diagram.
Electric Circuits - Passive components (RLC), Ohm’s law, KCL, KVL, Faraday’s law, Lenz’s law. Electrical materials
— Conducting and insulating materials.

MEASURING INSTRUMENT AND ENERGY CALCULATION

Measuring Instruments — Analog and Digital meters — Types and usage. AC and DC Machines & Equipment- Types,
Specifications and applications.

Loads — Types of Loads- Power rating and Energy calculation — for a domestic load. Energy Efficient equipments — star
ratings.

ELECTRICAL SAFETY AND INTRODUCTION TO POWER SYSTEM

Protection & Safety - Hazards of electricity - shock, burns, arc-blast, Thermal Radiation, explosions, fires, effects of
electricity on the human body. Electrical safety practices, Protection devices.

Electric Power- Generation resources, Transmission types & Distribution system (levels of voltage, power ratings and
statistics)- Simple layout of generation, transmission and distribution of power.

TEXT BOOKS:

Metha.V.K, Rohit Metha, “Basic Electrical Engineering”, Fifth Edition, Chand. S&Co, 2012.

Kothari.D.P and Nagrath.l. J, “Basic Electrical Engineering”, Second Edition, Tata McGraw-Hill, 2009.
R.K.Rajput , “Basic Electrical and Electronics Engineering”, Second Edition, Laxmi Publication, 2012.

P. Selvam, R. Devarajan, A.Nagappan, T. Muthumanickam and T. Sheela“Basic Electrical and Electronics
Engineering”, First Edition, VMRFDU, Anuradha Agencies, 2017

N =

REFERENCE BOOKS:
1. Smarajt Ghosh, “Fundamentals of Electrical & Electronics Engineering”, Second Edition, PHI Learning, 2007.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail 1D
1 Dr. R. Devarajan Professor EEE/VMKVEC | devarajan@vmkvec.edu.in
2 Mr. R. Sathish Assistant Professor EEE/VMKVEC | sathish@vmkvec.edu.in
3 |Ms. D. Saranya Assistant Professor (Gr-11) EEE/AVIT dsaranya@avit.ac.in
4 |Mr. S. Prakash Assistant Professor (Gr-11) EEE/AVIT sprakash@avit.ac.in
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BASICS OF ELECTRICAL AND ELECTRONICS :
17EEES03 ENGINEERING Category | L | T | P Credit
B. BASIC ELECTRONICS ENGINEERING FCES) | 2 | 0 | o )
PREAMBLE

The course aims to impart fundamental knowledge on electronics components, digital logics and communication
engineering concepts. The course begins with classification of various active and passive components, diodes and
transistors. It enables the student to design small digital logics like multiplexer, demultiplexer, encoder, decoder circuits,
etc. It crafts the students to get expertise in modern communication systems.

PRERQUISITE - Nil

COURSE OBJECTIVES

1 | Tolearn and identify various active and passive components and their working principles.

2 To understand the number conversion systems.

3 To learn the digital logic principles and realize adders, multiplexer, etc.,

4 To understand the application oriented concepts in the communication systems.

COURSE OUTCOMES

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

COL1. Interpret working principle and application of various active and passive

. > ) ' . . - Understand
electronic components like resistors, capacitors, inductors, diodes and transistors.
CO2. Construct the rectifiers and regulators circuits and explore their operations. Apply
CO03. Execute number system conversions and compute several digital logic Aopl
operations. PRy
CO4. Design adders, Multiplexer, De-Multiplexer, Encoder, Decoder circuits. Apply
CO5. Apply the modern technologies in developing application oriented gadgets like Aopl
the UHD, OLED, HDR. PPl
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES
COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col| M M - - - - - - M -- -- -- - - -
COo2 S M M M - - M - M -- -- M - M -
Co3 S M M - - - - - M -- -- -- S - -
Co4 | S M M M - - M - M -- -- M - -
CO5 S M - - M - M - M M -- M - - M

S- Strong; M-Medium; L-Low

SYLLABUS

SEMICONDUCTOR DEVICES

Passive and Active Components - Resistors, Inductors, Capacitors, Characteristics of PN Junction Diode - Zener Diode
and its Characteristics - Half wave and Full wave Rectifiers - Voltage Regulation. Bipolar Junction Transistor, JFET,
MOSFET & UJT.
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DIGITAL FUNDAMENTALS
Number Systems — Binary, Octal, Decimal and Hexa-Decimal — Conversion from one to another — Logic Gates — AND,
OR, NOT, XOR, Universal Gates — Adders, Multiplexer, De Multiplexer, Encoder, Decoder — Memories

COMMUNICATION AND ADVANCED GADGETS
Modulation and Demodulation — AM, FM, PM — RADAR — Satellite Communication — Mobile Communication, LED,
HD, UHD, OLED, HDR & Beyond, Smart Phones — Block diagrams Only.

TEXT BOOKS:

1. R.K. Rajput, "Basic Electrical and Electronics Engineering”, Laxmi Publications, Second Edition, 2012.

2. Dr.P.Selvam, Dr.R.Devarajan, Dr.A.Nagappan, Dr.T.Muthumanickam and Dr.T.Sheela,“Basic Electrical and
Electronics Engineering”, Department of EEE & ECE, Faculty of Engineering & Technology, VMRFDU, Anuradha
Agencies, 2018.

3. Edward Hughes, “Electrical and Electronics Technology”, Pearson Education Limited, Ninth Edition, 2005.

REFERENCES:
1. John Kennedy, "Electronics Communication System", Tata McGraw Hill, 2003.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail 1D
1 Dr.T.Sheela Associate Professor ECE sheela@vmkvec.edu.in
2 Mrs.A.Malarvizhi Assistant Professor ECE malarvizhi@vmkvec.edu.in
3 Mr.R.Karthikeyan Assistant Professor (Gr-11) ECE rrmdkarthikeyan@avit.ac.in
4 Ms.R.Mohana Priya Assistant Professor (Gr-11) ECE mohanapriya@avit.ac.in
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17CSES05

PROGRAMMING IN PYTHON

CATEGORY

T P CREDIT

ES

0 0 3

PREAMBLE
The purpose of this course is to introduce Python, a remarkably powerful dynamic programming language to write
code for different operating systems along with application domain. Python has evolved on more popular and

powerful open source programming tool

PRERQUISITE

NIL

COURSE OBJECTIVES

1 To provide basic knowledge on Python programming concepts.

2 To introduce different methods in list, string, tuple, dictionary and sets.

3 To compute different programs using python control statements.

4 To learn about different functions in python.

5 To compute the exception handling functions, file concepts and CSV and JSON.

COURSE OUTCOMES

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

COL. Learn python statements, comments and indentation, tokens, input and output | Understand
methods using various example programs.

CO2. Apply the different methods involved in List, String, Tuples and Dictionary. Apply
COa3. Design solutions for complex programs using decision making and looping Apply.
statements.

CO4.Apply the function programs with all the concepts like lambda, decorators and | Apply.
generators.

CO5. Compute the exception handling programs, file concept programs and Apply

understand the concepts of CSV and JSON.

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PS PSO
02 |3
col S M M M M - - - - - M M M
Co2 S M M M M - - - - - S M M
Co3 M S S S M - - - - - M M M
CO4 S S S S M - - - - - S S M
COo5 S M M M M - - - - - S M M

S- Strong; M-Medium; L-Low
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SYLLABUS

UNIT-1 INTRODUCTION

Introduction to python-Advantages of python programming-Tokens-Variables-Input/output methods-Data
types-Operators
UNIT-2 DATA STRUCTURES
Strings-Lists-Tuples-Dictionaries-Sets
UNIT-3 CONTROL STATEMENTS

Flow Control-Selection control Structure-if-if-else-if-elif-else-Nested if iterative control structures-while loop,
for loop and range.
UNIT-4 FUNCTIONS

Declaration-Types of Arguments-Fixed arguments, variable arguments, keyword arguments and keyword
variable arguments-Recursions-Anonymous functions: lambda- Decorators and Generators.
UNIT-5 EXCEPTION HANDLING
Exception Handling-Regular Expression-Calendars and clock files:File input/output operations-Dictionary
operations-Reading and writing in structured files:CSV and JSON.

TEXT BOOKS:
1. Bill Lubanovic, "Introducing Python Modern Computing in Simple Packages”, 1st Edition, O'Reilly
Media, 2014.

2. Programming With Python Book ‘Himalaya Publishing House Pvt Ltd
3. “Dive Into Python” by Mark Pilgrim

REFERENCES:
1. Mark Lutz, “Learning Python”, 6th Edition, O'Reilly Media, 2014.
2. David Beazley, Brian K. Jones, "Python Cookbook", 3rd Edition, O'Reilly Media, 2015.
3. Mark Lutz, “Python Pocket Reference”, 6th Edition, O'Reilly Media, 2015.

COURSE DESIGNERS

S.No | Name of the Faculty Designation Department Mail ID
1 Mr. K.Karthik Assistant Professor | CSE karthik@avit.ac.in
2 Mrs. T. Narmadha Assistant Professor | CSE narmadha@vmkvec.edu.in
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https://www.goodreads.com/book/show/24038.Dive_Into_Python

ENGINEERING SKILLS PRACTICE LAB

Category L T P Credit
PART A - BASIC CIVIL ENGINEERING

17CMES81

ES
(Common to All Branches) 0 0 2 2

PREAMBLE

Engineering Skills Practice is a hands-on training practice to Mechanical, Civil and Mechatronics Engineering students. It
deals with fitting, carpentry, sheet metal and related exercises. Also, it will induce the habit of selecting right tools,
planning the job and its execution

PREREQUISITE

Nil

COURSE OBJECTIVES

1 | To understand the basic concepts of surveying and construction materials.

2 | To impart basic knowledge about building components.

COURSE OUTCOMES

On the successful completion of the course, students will be able to
COL.Prepare the different types of fitting. Apply
CO2.Prepare the different types of joints using wooden material Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 |PO2 | PO3 | PO4 | PO5 |PO6 | PO7 | PO8 |PO9 | PO10 | POl11 | PO12 | PSO1 | PSO2 | PSO3

Co1 S L L L L L L L L L L L - S

CO2 S S S L L L L L L L L L L - M

S- Strong; M-Medium; L-Low

SYLLABUS

Buildings:

1. Study of plumbing and carpentry components of residential and industrial buildings, Safety aspects.
Plumbing Works:

2. Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows in household
fittings.

Study of pipe connections requirements for pumps and turbines.

Preparation of plumbing line sketches for water supply and sewage works.

Hands-on-exercise: Mixed pipe material connection — Pipe connections with different joining components.
Demonstration of plumbing requirements of high-rise buildings.

o0k w
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Carpentry using Power Tools only:

7. Study of the joints in roofs, doors, windows and furniture.
Hands-on-exercise: Wood work, joints by sawing, planning and cutting.

TEXT BOOK

1. Basic civil engineering Lab Manual by Department of Civil Engineering, VMRF.

COURSE DESIGNERS

S.No Name of the Faculty

Designation

Name of the College

Mail 1D

1 M.Senthilkumar

Asst.Professor

Civil / VMKVEC

senthilkumar@vmkvec.edu.in

2 Dr.D.S.Vijayan

Asst. Professor

Civil / AVIT

vijayan@avit.ac.in
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ENGINEERING SKILLS PRACTICE Category | L T = Credit
17CMES81 LAB
B. BASIC MECHANICAL FC(ES) 0 0 5 1
ENGINEERING
Preamble

Workshop is a hands-on training practice to Mechanical Engineering students. It deals with fitting, carpentry,
foundry and welding related exercises. Also, it will induce the habit of selecting right tools, planning the job and its
execution.

Prerequisite —NIL

Course Obijective

1 | To perform the practice in different types of fitting processes.

2 | To utilize the different type of joints using wooden materials.

3 | To perform and acquire in depth knowledge in metal joining processes.

4 | To demonstrate the pattern using foundry processes.

Course Outcomes: On the successful completion of the course, students will be able to

CO1. | Identify the different types of fitting using MS plate. Apply
CO2. | Predict the different types of joints using wooden material Apply
CO3. | Utilize the different types of joining process in metal by Arc Welding Apply
CO4. | Make use of different types of green sand mould Apply
Mapping with Programme Outcomes and Programme Specific Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO | PSO | PSO PSO3
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
COl | S M L L L - - - - - - - L - -
CO2 | S M L L L - - - - - - - L - -
CO3 | S M L L L - - - - - - - L - -
CO4 | S M L L L - - - - - - - L - -
S- Strong; M-Medium; L-Low
Syllabus
LIST OF EXPERIMENTS
Tee — Fitting
Vee — Fitting
Preparation of a mould for a single piece pattern
Preparation of a mould for a split piece pattern
Half- Lap Joint in Carpentry
Dove Tail Joint in Carpentry
Lap Joint — Welding
Butt Joint — Welding
Text Books
1 | BASIC MECHANICAL ENGINEERING, LAB MANUAL
Reference Books
1 K.Venugopal, Basic Mechanical Engineering, Anuradha Publications, Chennai
2 NR. Banapurmath, Basic Mechanical Engineering, Vikas Publications, Noida
Course Designers
S.No | Faculty Name | Designation Department / Name of Email id
the College
1 Dr. V. K. | Associate Mech / VMKVEC vkkrishnan@vmkvec.edu.in
Krishnan Professor
2 B.SELVA Assistant Mech/AVIT selvababu@avit.ac.in
BABU Professor
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17EEES82

ENGINEERING SKILLS PRACTICE LAB
A. BASIC ELECTRICAL ENGINEERING

Category | L

P Credit

FC(ES) | 0

2 1

PREAMBLE
It is a laboratory course which familiarizes the basic electrical wiring, measurement of electrical quantities and various
types of earthing methods.

PRERQUISITE — NIL

COURSE OBJECTIVES

1 To learn the residential wiring and various types of electrical wiring.

2 To measure the various electrical quantities.

3 To know the necessity and types of earthing and measurement of earth resistance.
COURSE OUTCOMES

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

CO 1: Implement the various types of electrical wiring. Apply
CO 2: Measure the fundamental parameters of AC circuits. Analyze
CO 3: Measure the earth resistance of various electrical machineries. Apply
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES
COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col | S M L - S - - - - -- -- L M L --
Co2 | S M S S - - - - M -- -- M M L --
CO3 | L S L - S - - - - L -- L M L --
S- Strong; M-Medium; L-Low
LIST OF EXPERIMENTS
1. Residential house wiring using switches, fuse, indicator, lamp and energy meter.
2. Fluorescent lamp wiring.
3. Stair case wiring.
4. Measurement of electrical quantities — voltage, current, power & power factor in RLC circuit.
5. Measurement of energy using single phase energy meter.
6. Measurement of resistance to earth of an electrical equipment.
REFERENCES
1. Laboratory Reference Manual.
COURSE DESIGNERS
S.No. Name of the Faculty Designation Department Mail 1D
1 Dr. R. Devarajan Professor EEE/VMKVEC | devarajan@vmkvec.edu.in
2 Mr. R. Sathish Assistant Professor EEE/VMKVEC sathish@vmkvec.edu.in
3 |Ms. D. Saranya Assistant Professor (Gr-11) EEE/AVIT dsaranya@avit.ac.in
4 |Mr. S. Prakash Assistant Professor (Gr-11) EEE/AVIT sprakash@avit.ac.in
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Category | L | T | P | Credit
17EEESS? ENGINEERING SKILLS PRACTICES LAB

PART B - BASIC ELECTRONICS ENGINEERING FC(ES) 0 0 5 1

PREAMBLE
This course is to provide a practical knowledge in Basic Electronics Engineering. It starts with familiarization of
electronic components and electronic equipments. It enables the students to construct and test simple electronic projects.

PRERQUISITE - Nil

COURSE OBJECTIVES

1 | To familiarize the electronic components, basic electronic equipments and soldering techniques.

2 | To study the characteristics of Diodes, BJT and FET.

3 | Tounderstand the principles of various digital logic gates.

4 | To understand the concept of basic modulation techniques.

COURSE OUTCOMES

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

COL. Construct experiments for PN and Zener diode characteristics Understand
CO2. Demonstrate the fundamentals of soldering techniques. Apply
COa3. Classify the characteristics of Diodes, BJT and FET. Apply
CO4. Distinguish between amplitude and frequency modulation techniques. Apply
CO5. Verify the truth tables of logic gates (AND, OR, NOT, NAND, NOR, XOR). Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | POL1 | PO12 | PSOL | PSO2| PSO3
corl s | M| - | - | - | -] -|-| M| - M : - M| -
celM | M| M| - | -| -] -|-|M]| - M : M| - |-
co3| s | M| - | - | - | - | - | -| M| - M i i S
coal s | M| - | - | - | - | - | -| M| - M i M| - | ™
cos| s M| M| - | - | -] -| -| M| - M . M| - | -

S- Strong; M-Medium; L-Low

LIST OF EXPERIMENTS
1. Identifying Electronics Components.

2. Practicing of Soldering and Desoldering.
3. Characteristics of PN junction Diode.

4. Characteristics of Zener diode.

5. Input & Output characteristics of BJT.
6. Transfer characteristics of JFET.
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7. Verification of Logic Gates.
8. Study of Amplitude Modulation.
9. Study of Frequency Modulation.

COURSE DESIGNERS

S.No Name of the Faculty Designation Department Mail 1D
1 |Dr.T.Sheela Associate Professor ECE sheela@vmkvec.edu.in
2 |Mrs.A.Malarvizhi Assistant Professor ECE malarvizhi@vmkvec.edu.in
3 Mr.R.Karthikeyan Assistant Professor (Gr-I1) ECE rrmdkarthikeyan@avit.ac.in
4 Ms.R.Mohana Priya Assistant Professor (Gr-I1) ECE mohanapriya@avit.ac.in
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17CSES83

PROGRAMMING IN PYTHON LAB

Category

Credit

PREAMBLE
This laboratory enables the students clearly understand the basic concepts of python, control statements and file

commands in python.

PRERQUISITE

NIL

COURSE OUTCOMES

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

COL1. Learn Syntax and Semantics and create Functions in Python Understand
CO2. Handle Strings and Files in Python. Understand
CO3. Design solutions for complex programs using decision making and looping Apply
statements.

CO4.Understand Lists, Dictionaries in Python. Apply
CO5. Compute the exception handling programs Apply

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COSs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 | PSO1 PSO2 on
Co1 S M L S M M
Co2 S M L S M

COo3 S M M S M M
Co4 S M M S M

CO5 S M M S M M

S- Strong; M-Medium; L-Low
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LIST OF EXPERIMENTS

. Write a program to sum of series of N natural numbers

. Write a program to calculate simple interest.

. Write a program to generate Fibonacci series using for loop

. Write a program to calculate factorial using while loop

. Write a program to find the greatest of three numbers using if condition

. Write a program for finding the roots of a given quadratic equation using conditional control statements
. Write a program to find the greatest of three numbers using conditional operator

. Write a program to compute matrix multiplication using the concept of arrays

© 00 N o o B~ W DN P

. Write a program to implement recursive function

10. Write a program to read and write data using file concepts

REFERENCES:
1. Mark Lutz, “Learning Python”, 5th Edition, O'Reilly Media, 2013.
2. David Beazley, Brian K. Jones, "Python Cookbook", 3rd Edition, O'Reilly Media, 2013.
3. Mark Lutz, “Python Pocket Reference”, 5th Edition, O'Reilly Media, 2014.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail ID
1 K.Karthik Assistant Professor CSE karthik@avit.ac.in
3 Mrs. T. Narmadha Assistant Professor CSE narmadha@vmkvec.edu.in
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ENGINEERING GRAPHICS Category L T P Credit

17MEES84

(Theory & Practice) FC(ES) 1 0 4 3

Preamble

Engineering Graphics is referred as language of engineers. An engineer needs to understand the physical geometry
of any object through its orthographic or pictorial projections. The knowledge on engineering graphics is essential
in proposing new product through drawings and interpreting data from existing drawings. This course deals with
orthographic and pictorial projections, sectional views and development of surfaces.

Prerequisite — NIL

Course Obijective

1 To implement the orthographic projections of points, straight lines, plane surfaces and solids.

2 To construct the orthographic projections of sectioned solids and true shape of the sections.

3 To develop lateral surfaces of the uncut and cut solids.

4 To draw the pictorial projections (isometric and perspective) of simple solids.

5 To sketch by free hand the orthographic views from the given pictorial view.

Course Outcomes: On the successful completion of the course, students will be able to

co1 To Interpret the physical geometry of any object through its orthographic or | UNDERSTAND
" | pictorial projections

co? Apply in the form of drawing of the orthographic projections of points, straight | Apply
" | lines, plane surfaces and solids.

CO3. | To establish in the form of drawing of the orthographic projections of sectioned | Apply
solids and true shape of the sections.

CO4. | Develop lateral surfaces of the solid section and cut section of solids. Apply

CO5. | Sketch the pictorial projections (isometric and perspective) of simple solids. Apply

CO6. | Toapply free hand sketch of the orthographic views from the given pictorial view. | Apply

Mapping with Programme Outcomes and Programme Specific Outcomes

CO | PO1|PO2| PO3 | PO4 | PO5 | PO6 | PO7 PO8 | PO9 POL | POL | POL PSO1 | PSO2 | PSO3

Co1

COo2

COo3

CO4

CO5

wnunlnlnnln
ninZ|lnlnun
ririririrr
wnunlnlnnln
rir|wnririr

'

'

'

'

'

'

'
e

CO6

S- Strong; M-Medium; L-Low

Syllabus

PLANE CURVES AND FREE HAND SKETCHING

Conics — Construction of ellipse— First angle projection — layout views — Developing visualization skills through
free hand sketching of multiple views from pictorial views of objects.

PROJECTION OF POINTS, LINES

Projection of points, Projection of straight lines located in the first quadrant: inclined to both planes —
Determination of true lengths and true inclinations — rotating line method only.

PROJECTION OF SOLIDS

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to any one reference
plane by change of position method.

SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES

Sectioning of above solids in simple vertical position by cutting planes inclined to any one reference plane and
perpendicular to the other — Obtaining true shape of section. Development of lateral surfaces of simple and
truncated solids like Prisms, pyramids, cylinders and cones.

ISOMETRIC VIEW AND PERSPECTIVE PROJECTION
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Principles of isometric View — isometric scale — isometric view of simple solids- Introduction to Perspective
projection

Text Books

1 Natarajan K V, “Engineering Graphics”, Tata McGraw-Hill Publishing Company Ltd. New Delhi.

2 K.Venugopal and V.Prabhu Raja, “Engineering Graphics”, New Age International Private Limited.

3 K.R.Gopalakrishna“Engineering Drawing” (Vol. I & II), Subhas Publications, 2014.

Reference Books

N.D. Bhat and V.M. Panchal, Engineering Graphics, Charotar Publishers 2013

E. Finkelstein, “AutoCAD 2007 Bible”, Wiley Publishing Inc., 2007

DhananjayA.Jolhe, “Engineering Drawing with an Introduction to AutoCAD”, Tata McGraw Hill
Publishing Company Limited, 2008.

1
2
3 R.K. Dhawan, “A text book of Engineering Drawing”, S. Chand Publishers, Delhi,2010.
4
5

G.S. Phull and H.S.Sandhu, “Engineering Graphics”, Wiley Publications, 2014.

Course Designers

Department /
S.No | Faculty Name Designation Name ofthe Email id
College
1 Prof. N.Rajan Associate Professor | Mech / VMKVEC rajan@vmkvec.edu.in
2 Prof. M.SARAVANAN | Asst. Prof Mech/ AVIT saravanan@avit.ac.in
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Category| L | T | P Credit

17EECCO1 ELECTRIC CIRCUIT ANALYSIS
CcC 3|1 00 3

PREAMBLE

Electric circuit theory is the fundamental theory upon which all branches of electrical engineering are built.
Many areas of electrical engineering, such as power, electric machines, control, electronics, communications,
and instrumentation, are based on electric circuit theory. Therefore, the basic electric circuit theory course is the
most important course for an electrical engineering student, and always an excellent starting point for a beginner
in electrical engineering education. Circuit theory is also valuable to students specializing in other branches of
the engineering because circuits are a good model for the study of energy systems in general, and because of the
applied mathematics, physics, and topology involved.

PREREQUISITE
17EEES82- Basic of Electrical and Electronics Engineering, 17MABSO01-Engineering Mathematics

COURSE OBJECTIVES

1 To understand basic circuit concepts.
2 To study networks and solution of DC and AC circuits.
3 To understand series and parallel resonance concepts and analysis of coupled circuits.
A To study protection of balanced and unbalanced loads and measurement of power and power factor in
three phase circuits.
5 To understand transient analysis of RL, RC and RLC circuits with DC and sinusoidal excitations.
COURSE OUTCOMES

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

col Apply Kirchhoff's current and voltage law to simple circuits and Aopl
Solve complex circuits using Mesh & Nodal Methods. PPLY

CO2 | Apply Network theorems to solve simple and complex linear circuits Apply

cO3 Solve the Series and Parallel resonance circuit, analyze the Analvze
performance of single & double tuned circuits. y

CO4 | Explain three phase balanced and unbalanced star, delta network Understand
Develop the Transient response of RLC circuits using

CcO05 Analyze and create
LaplaceTransform,

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES
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COS | PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3
Co1 S S S S L M L - M S M M S - M
CO2 S S M S L - - - - - - - S M M
COo3 S M - S S - M - M L L M S - -
CO4 M M M M S - M - - L L M S - -
CcO05 M M M M S - M - M L L M S M M
S- Strong; M-Medium; L-Low
SYLLABUS

BASIC CIRCUIT CONCEPTS

Review of basic concepts- DC & AC circuits - R, L, and C elements phasor diagrams-Complex impedance -
Real & Reactive power- Series & Parallel circuits— Formation of matrix equations and analysis of complex
circuits using mesh- Current and nodal - VVoltage methods.

NETWORK THEOREMS AND TRANSFORMATIONS

Voltage — Current — Source transformation. Star Delta transformation - Superposition theorem — Reciprocity
theorem — Substitution theorem — Maximum Power Transfer theorems — Thevenin’s theorem — Norton’s theorem
and Millman’s theorem with applications.

RESONANCE AND COUPLED CIRCUITS
Series resonance and parallel resonance — Bandwidth and Q factor. Inductively coupled circuits —Co-efficient of
coupling - Dot convention - Multi winding coupled circuits - Analysis of coupled circuits.

THREE PHASE CIRCUITS

Analysis of three phase 3 wire and 4 wire circuits with star and delta connected balanced and unbalanced loads-
phasor diagram of Voltages and Currents — Measurement of power and power factor in three phase circuits by
using single, two and three Watt meter method.

TRANSIENT ANALYSIS

Transient response — Natural response- forced response — DC response of RL, RC and RLC circuits — sinusoidal
response of RL, RC, RLC circuits

TEXT BOOKS

1. Dr.S. Arumugam, Premkumar, Circuit Theory - Khanna publishers,1991

2. Sudhakar, A. and Shyam Mohan S.P.,’Circuits and Network Analysis and Synthesis’, Tata McGraw -Hill
Publishing C.Ltd., New Delhi, 2006..
3. A Nagoor Kani, Circuit Theory — Sriram publications -2016

REFERENCES
1. Prof. T. Nageswara Rao, “Electric circuit analysis” A.R.Publications.

2. Hyatt, W.H. Jr and Kemmerly, J.E., ‘Engineering Circuits Analusis’, McGraw-Hill International
Editions, 2002.

3. Edminister, J.A., ‘“Theory and Problems of Electric Circuits’, Schaum’s outline series McGraw Hill Book
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Company, 5" Edition, 2011.

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department e-Mail ID
1. R. SATHISH Assistant Professor | EEE/VMKVEC | sathish@vmkvec.edu.in
Assistant Professor i .
2. D. SARANYA SS'(Séar t“) 06O | EEp/AVIT dsaranya@avit.ac.in
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17MECCO06

KINEMATICS OF | Category L T P

Credit

MACHINES CC 3 0 0

Preamble

The students completing this course are expected to understand the role of the kinematics of
machinery and its applications.

Prerequisite : Engineering Mechanics

Course Obijective

To demonstrate about various mechanisms.

Solve prablems involving velocity and acceleration of various mechanisms.

Construct various motions of follower and cam profile

To study and apply various types of Gears.

GNP (W DN|F-

To study and apply various types of Friction drives.

Course Outcomes: On the successful completion of the course, students will be able to

Explain the principles of kinematic pairs, chains and their classification, | Understand
Co1. X ) X . .

DOF, inversions, equivalent chains and planar mechanisms.
co2. | Determine the position, velocity and acceleration of planer mechanisms. | Apply
co03. | Construct cams and followers for specified motion profiles. Apply
co4 Construct gear tooth geometry by select the appropriate gears for the | Apply

" | required applications.
cos. | Discuss the friction and its effects in mechanical components Apply
Mapping with Programme Outcomes and Programme Specific Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS |PSO PSO3
1 2 3 4 5 6 7 8 9 |10 |11 |12 |01 | 2

COl1| S | M| L - L L - - - -
CO2 | M| S | M| M - L L - L
CO3| S | M| L - L L M - M
Co4 | M| L S L - L M - M
CO5| S | M| L - - L L - L

S- Strong; M-Medium; L-Low

Syllabus

BASICS OF MECHANISM
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Rigid body, Mechanism and Machine, Kinematic Link, Kinematic Pair -Degree of Freedom -
Mobility-Kutzbach criterion- Gruebler’s Criterion for degrees of freedom - Grashoff's law-Kinematic
Inversions of 4-bar chain and slider crank chains-Mechanical Advantage-Transmission angle-
Description of common Mechanisms-Single - Double and offset slider mechanisms - Quick return
mechanisms - Ratchets and escapements - Indexing Mechanisms - Rocking Mechanisms - Straight
line generators.

KINEMATICS OF LINKS

Velocity analysis: Instantaneous centre method, Kennedy’s theorem, Locating instantaneous centres,
Relative velocity method for slider-crank mechanism, and crank and slotted lever mechanism.
Acceleration analysis: Klein’s construction, slider crank mechanism, Coriolis acceleration
component, Crank and slotted lever mechanism.

KINEMATICS OF CAM

Classifications - Displacement diagrams-parabolic- Simple harmonic and Cycloidal motions - Layout
of plate cam profiles - Derivatives of Follower motion - High speed cams - circular arc and tangent
cams - Standard cam motion.

GEARS

Gears and Gear trains: Classification, Terminology, Law of Gearing, Interferences, methods of
avoiding interferences, path of contact, arc of contact. Simple gear train, compound gear train,
reverted gear train, planetary/epicyclic gear train, Sun and planet gear.

FRICTION

Surface contacts-Sliding and Rolling friction - Friction drives — Friction in screw threads - Friction
clutches - Belt and rope drives- Friction aspects in Brakes.

Text Books

1 Rattan S.S, “Theory of Machines”, Tata McGraw-Hill Publishing Company Ltd. New Delhi.
2 Khurmi.R.S. - Gupta, “Theory of Machines”. S.Chand & Co., 2001

3 Dr. Sadhu Singh, “Theory of Machines”, Pearson Education

Reference Books

1 Thomas Bevan, “Theory of Machines”, CBS Publishers and Distributors, 2005

Ghosh A and A.K.Mallick, “Theory of Mechanisms and Machines”, Affiliated East-West

2| pyt.Ltd., New Delhi,

3 Shigley J.E and Vickes J.J, “Theory of Machines & Mechanism”, McGraw Hill, 2000

4 P L Ballaney, “Theory of Machines”, Khanna Publisher

5 Kenneth J Waldron, “Kinematics, Dynamics and Design of Machinery”, Gary L Kinzel

Wiley Edition.

Course Designers
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Department /

S.No | Faculty Name Designation College Email id

1 Dr. SVENKATESAN | Professor Mech / VMKVEC | svenkatesan@vmkvec.edu.in

2 Prof. J. RABI Associate Mech / VMKVEC | jrabi@vmkvec.edu.in
Professor

3 S. ASHOK KUAMR Assistant Mech / AVIT ashokkumar@avit.ac.in
Professor
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Category L T P Credit
17ECCCO01 SEMICONDUCTOR DEVICES

CC 3 0 0 3

PREAMBLE

The course is designed to teach the physical principles and operational characteristics of semiconductor devices with
emphasis on metal-oxide systems, bipolar, high-electron mobility, and field-effect transistors. Topics also include SCR,
TFET, HEMT, Silicon Nano Wire tubes. The course provides advanced background in solid state electronic devices and is
intended to help students to develop their basic analytical skills and continue advanced research in the varied branches of
semiconductor devices.

PRERQUISITE NIL

COURSE OBJECTIVES

1 To emphasis the physics of semiconductors and the working of semiconductor devices like PN and Zener diodes
with their applications.

To impart knowledge on working principle, configuration, operational characteristics and limitation of BJTSs.

To understand the construction and Characteristics of JFETs and MOSFETS.

To study the working principle and applications of discrete and integrated voltage regulators

gl lwN

To familiarize with several special semiconductor devices like SCR, MISFET, TFET, HEMT and Silicon Nano
Wire tubes.

COURSE OUTCOMES

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

COLl. Explain the electron transport properties and operation of semiconductor | Understand
devices like Diode and their relevant applications like HWR, FWR, Clipper and
Clamper, etc.,

CO2. Quantify the specification and characteristics of BJT in different configuration. Apply

CO3. Demonstrate RMS and ripple factor values of RC filters in simple power supply| Apply
and voltage regulators circuits

CO4. Relate the construction and characteristics of JFET and its families. Apply

CO5. Examine the characteristics and applications of special devices like Shockley | Apply
Diode, Unijunction Transistor, Phototransistors, MISFETs, MESFETS, etc.,

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1l| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1l1l| PO12| PSO1| PSO2| PSO3
COo1 M M - - - - - - M - - M | M M -
CO2 M M M - - - - - M - - M |S M -
CO3 M M M - - - M - M - - M |S M -
CcO4 S M M M - - M - M - - M |S M -
CO5 S M - M - - - - M - - M |S M -

S- Strong; M-Medium; L-Low

SYLLABUS

SEMICONDUCTOR DIODES AND APPLICATIONS

Introduction, Semiconductor Materials - Ge, Si, and GaAs, Covalent Bonding and Intrinsic Materials, Energy Levels, n-
Type and p-Type Materials, Semiconductor Diode, Resistance Levels, Diode Equivalent Circuits, Transition and Diffusion
Capacitance, Reverse Recovery Time, Diode Specification Sheets, Semiconductor Diode Notation, Diode Testing, Zener
Diodes, Light-Emitting Diodes, Sinusoidal Inputs; Half-Wave Rectifier, Full-Wave Rectifier, Clipper, Clamper, Zener
Diode, Voltage-Multiplier Circuits, Practical Applications

BIPOLAR JUNCTION TRANSISTORS

Introduction, Transistor Construction, Transistor Operation, Common-Base Configuration, Common-Emitter Configuration,
Common-Collector Configuration, Limits of Operation, Transistor Specification Sheet, Transistor Testing, Transistor
Casing and Terminal Identification.\
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FIELD EFFECT TRANSISTORS

Introduction, Construction and Characteristics of JFETSs, Transfer Characteristics, Important Relationships, Depletion-Type
MOSFET, Enhancement-Type MOSFET, MOSFET Handling.

VOLTAGE REGULATORS

Introduction, General Filter Considerations, Capacitor Filter, RC Filter, Discrete Transistor Voltage Regulation, IC Voltage
Regulators.

SPECIAL PURPOSE DEVICES

Introduction, Silicon-Controlled Rectifier, Basic Silicon-Controlled Rectifier Operation, SCR Characteristics and
Applications, Shockley Diode, Diac, Triac, Unijunction Transistor, Phototransistors, MISFETs, MESFETs, TFETSs,
HEMTSs, Silicon Nano Wire Transistor.

TEXT BOOK:
1. Robert L. Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory”, Pearson Education,
11th Edition, 2013.
REFERENCE BOOKS:
1. Jacob Millman, Christos C Halkias, Satyabrata Jit, “Electron Devices and Circuits”, Tata McGraw Hill, 2010.
2. David A Bell, “Fundamentals of Electronic Devices and Circuits”, Oxford Press, 2009.
3. B L Theraja, R S Sedha, “Principles of Electronic Devices and Circuits”, S.Chand, 2004.

COURSE DESIGNERS

S.No. Name of the Faculty Designation Department Mail ID
1. Dr.P.Selvam Professor ECE hodeee@vmkvec.edu.in
2. Dr.T.Sheela Associate Professor ECE sheela@vmkvec.edu.in
3. Mr.N.Manikanda Devarajan Assistant Professor ECE manikandadevarajan@vmkvec.edu.in
4, Mr. R. Karthikeyan Assistant Professor ECE rrmdkarthikeyan@avit.ac.in
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FLUID MECHANICS AND Categor L T P Credit
17CVCC32 STRENGTH OF MATERIALS y
CC 3 0 0 3
Preamble

The aim of the course is to understand the concepts of stress and strain and their uses, to understand
the properties of fluid, Principles of fluid statics and dynamics.
Prerequisite
Nil
Course Objectives

1. To understand basic mechanical forces acting on rigid and deformable bodies.

2. To draw shear force and bending moment diagram for various types of beams.

3. To form deflection equations of beams and columns for different end conditions.

4. To understand fluid property and flow characteristics.

5. To understand flow dynamics and measurement.

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

CO1. Compute resultant, resolve several concurrent forces and also to apply | Apply
equilibrium concepts, Compute simple stresses and strains

Co2. Practice shear force and bending moment computations and construct shear | Apply
force and bending moment diagrams

Co4. Evaluation of beam deflection and slope Apply

Co4. Determine the variation of pressure in fluid at rest and calculate the | Understand
hydrostatic forces and point of application on a plane or curved surface.

CO5.  Distinguish between various types of flows and derive the continuity | Apply
equation for compressible and incompressible flow

Mapping with Programme Outcomes and Programme Specific Outcomes
Cos | POL | PO2 | PO3 [ PO4 | PO5 | PO | PO7 | PO8 | PO9 | PO10 | PO1L | PO12 | PSOL [ PSO2 | PSO3
1 S M M L L - - - - - - L M - L
2 S S M L L - - - - - - - L - L
3 S M S L L - - - - - - - M L
4 S S S M L - - L - - - L L - L
5 M| M| M|[s | L M| - -]- - - - L - L

S- Strong; M-Medium; L-Low

Syllabus
STRESS- STRAIN AND DEFORMATION OF SOLIDS

Properties of material, Concept of Stress and Strain, Hook's Law, Stress Strain Diagram for structural
steel and Non-ferrous materials. Poisson’s Ratio & principles of superposition, Total elongation of
tapering bars of circular and rectangular cross-sections. Elongation due to self-weight, volumetric strain.
Expression for Volumetric strain, Elastic constants, relationship among elastic constants, compound bars
Rigid and Deformable bodies — Strength- Stiffness and Stability — Stresses; Tensile- Compressive and
Shear — Elastic constants — Strain energy and unit strain energy — Strain energy in uniaxial loads.
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BEAMS - LOADS AND STRESSES
Types of beams: Supports and Loads — Shear force and Bending Moment in beams — Cantilever- Simply
supported and Overhanging beams — Stresses in beams — Theory of simple bending — Stress variation
along the length and in the beam section — Shear stresses in beams.
DEFLECTION OF BEAMS
Elastic curve of Neutral axis of the beam under normal loads — Evaluation of beam deflection and slope:
Double integration method- Macaulay Method- and Moment-area Method —Columns — End conditions —
Equivalent length of a column — Euler equation — Slenderness ratio — Rankine formula for columns —
Introduction to curved beams.
FLUID PROPERTY AND FLOW CHARACTERISTICS
Surface tension — Capillarity — Viscosity — Newton’s law — Fluid pressure and pressure head - Fluid
velocity — Uniform and steady flow — Reynolds number - Classification as laminar and turbulent flow —
Continuity equation.
FLOW DYNAMICS AND MEASUREMENT IN PIPE NETWORKS
Euler’s and Bernoulli’s Equations — Manometer, Venturi meter and orifice meter - Pressure losses along
the flow — Categorisation into minor losses - Flow through circular pipes — Statement of Darcy —
Weisbach equation — Friction factor — Pipes in series and parallel - Hydraulic gradient
Text Books

1. R. K. Rajput, ‘Strength of Materials (Mechanics of Solids)’, S. Chand & Company Ltd., 2003.
2. R.K,, Bansal, A text book on Fluid Mechanics & Hydraulic Mechanics,- M/s. Lakshmi Publications (P)
Ltd, 2004.

Reference Books

1. Ryder G.H- “Strength of Materials”- Macmillan India Ltd.- Third Edition- 2007
2. K. L. Kumar, ‘Engineering Fluid Mechanics’, S. Chand & Company Ltd., 2002.

Course Designers:

S.No | Name of the Faculty Designation Department/College | Mail ID
1 A.Fizoor Rahman Asst..Prof Civil / VMKVEC fizoorrahman@vmkvec.edu.in
2 M.Senthilkumar Asst.Prof Civil / VMKVEC Senthilkumar@ vmkvec.edu.in
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Catego L T P Credit
17MECCO03 ENGINEERING gory

MECHANICS cC 2 1 0 3

Preamble
This course provides the basic knowledge about the behaviour of the bodies which are under static
and dynamic conditions.

Prerequisite
NIL

Course Objective

1 | To explain the basic laws of mechanics and forces

To relate the basic concepts and application of rigid bodies under equilibrium in two

2 dimension
3 To solve the problems related to properties of surfaces and solids
4 To solve problems involving Friction and Rigid body dynamics.

5 | Toanalyze the dynamics of particles problems.

Course Outcomes: On the successful completion of the course, students will be able to

col Identify the engineering problems using the concept of static Understand
" | equilibrium
Solve problems of rigid bodies under equilibrium in two dimension Apply
CO2.

Determine the Centroid, moment of inertia and mass moment of inertia | Apply
co3. | of various sections.

CO4. | Solve frictional and rigid body application problems. Apply

Analyze engineering systems using the concept of dynamic Analyze
CO5. | equilibrium

Mapping with Programme Outcomes and Programme Specific Outcomes

CO PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12 PSO1 PSO2 PSO3
oL s Im | |- |||~ |- 1"~ - S| - | L
Coz | s | s |M| M|~ |M]| ||| |-~ - S | - L
CO3 | s | M| M| M| = | M| - |- |- | -~ |-~ - S | - | L
CO4 s | s| M| M| -~ | L | ||| |-~ - S | - | L
CO5S s | s L |s |- |s || -|-1]-1- - S - L

S- Strong; M-Medium; L-Low
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SYLLABUS

BASICS & STATICS OF PARTICLES

Introduction - Units and Dimensions - Laws of Mechanics - Lame's theorem. Parallelogram and
triangular law of forces - Coplanar Forces - Resolution and Composition of forces - Equilibrium of
a particle - Forces in space - Equilibrium of a particle in space - Equivalent systems of forces -
Principle of transmissibility - Single equivalent force.

EQUILIBRIUM OF RIGID BODIES

Free body diagram - Types of supports and their reactions - requirements of stable equilibrium -
Moments and Couples - Moment of a force about a point and about an axis - Vectorial
representation of moments and couples - Scalar components of a moment - Varignon's theorem -
Equilibrium of Rigid bodies in two dimension.

PROPERTIES OF SURFACES AND SOLIDS

Determination of Areas and VVolumes - First moment of area - centroid of sections - Rectangle,
circle, triangle from integration - T section, | section, Angle section, Hollow section by using
standard formula - second and product moments of plane area - Rectangle, triangle, circle from
integration - T section, | section, Angle section, Hollow section by using standard formula - Parallel
axis theorem and perpendicular axis theorem - Polar moment of inertia - Principle moments of
inertia of plane areas - Mass moment of inertia.

FRICTION AND ELEMENTS OF RIGID BODY DYNAMICS

Frictional force - Laws of Coloumb friction - simple contact friction - Rolling resistance - Belt
friction. Translation and Rotation of Rigid Bodies - Velocity and acceleration - General Plane
motion.

DYNAMICS OF PARTICLES

Displacement, Velocity and acceleration, their relationship - Relative motion - Curvilinear motion -
Newton's law - Work Energy equation of particles - Impulse and Momentum - Impact of elastic
bodies.

Text Books

Beer & Johnson, Vector Mechanics for Engineers. Vol. | Statics and Vol. Il
Dynamics, McGraw Hill International Edition, 1995.

2 Kottiswaran N, Engineering Mechanics-Statics & Dynamics, Sri Balaji Publications,2014.

3 Meriam, Engineering Mechanics, Vol. | Statics & Vol. Il Dynamics 2/e, Wiley Intl., 1998.

Reference Books

Rajasekaran.S, and Sankara Subramanian G, “Engineering Mechanics”, Vikas Publishing Co.
1 .

New Delhi.
5 Irving H. Shames and G.Krishna Mohana Rao, Engineering Mechanics -

Statics & Dynamics, 4" Edition, Prentice Hall of India Pvt. Ltd., 1997.

K.L.Kumar, Engineering Mechanics 11l Edition, Tata McGraw Hill Publishing Co.
3 | Ltd, 1998
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Course Designers

Department/Name

S.No | Faculty Name Designation Email id
of the College
1 N.Rajan Assoc. Prof. MECH/VMKVEC | rajan@vmkvec.edu.in
) A Elanthiraiyan | AP-II MECH/AVIT aelanthirayan@avit.ac.in
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17MECCO08

DYNAMICS OF Category L T

Credit

MACHINES cC 2 1

Preamble

The student will undergo a sequential understanding of the concept of forces acting on different

members, application of balancing masses, the different types of vibrations and the effect of
governors and gyroscope couples in real time applications.

Prerequisite : KINEMATICS OF MACHINES

Course Objective

To demonstrate the concepts of forces acting on machines and its members.

1

2 To learn about the application of balancing of masses.

3 | To determine the concepts of free vibrations.

4 | To Understand the concepts of forced vibrations.

5 | To apply the knowledge of Governors and Gyroscopic forces in real time applications.

Course Outcomes: On the successful completion of the course, students will be able to

co1 Illustrate the concepts of forces acting on machines and its members Understand
co2 Identify the application of balancing of masses Understand
Determine the concepts of free vibration Apply
COs.
co4. | Compute and gain the application of forced vibration Apply
To relate the knowledge of Governors and Gyroscopic forces with real | Apply
CO5. | time applications
Mapping with Programme Outcomes and Programme Specific Outcomes
CO PO1 PO2 PO3 PO4 PO5 | PO6 | PO7 PO8 | PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
co1 | S S L L - - - - - - M L
S S L L - - - - - - M L
co2
coz | S S M L - - - - - - M L
S S M L - - - - - - M L
CO4
S S S S - - - - - - M L
CO5

S- Strong; M-Medium; L-Low
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SYLLABUS

FORCE ANALYSIS

Dynamic force analysis - Inertia force and Inertia torque - D’Alemberts principle - The principle of
superposition - Dynamic Analysis in Reciprocating Engines — Gas Forces - Equivalent masses -
Bearing loads - Crank shaft Torque - Turning moment diagrams - Fly wheels -Engine shaking Forces

BALANCING

Static and dynamic balancing - Balancing of rotating masses - Balancing a single cylinder Engine -
Balancing Multi-cylinder Engines - Partial balancing in locomotive Engines - Balancing linkages -
balancing machines.

FREE VIBRATIONS

Basic features of vibratory systems - idealized models - Basic elements and lumping of parameters -
Degrees of freedom - Single degree of freedom - Free vibration - Equations of motion - natural
frequency - Types of Damping - Damped vibration- critical speeds of simple shaft - Torsional
vibration - Natural frequency of two and three rotor systems

FORCED VIBRATIONS

Response to periodic forcing — Harmonic Forcing - Forcing caused by unbalance - Support motion -
Force transmissibility and amplitude transmissibility. - Vibration isolation.

MECHANISMS FOR CONTROL

Governors; Force analysis of Porter, Proel and spring controlled governors. Controlling force,
stability, sensitiveness, effort and power of governors. Characteristics - Effect of friction.
Gyroscopic Forces: Gyroscopic couple, Effect of Gyroscopic couple on vehicle; Applications of
Gyroscopic forces. - Ships and airplanes

Text Books

1 Rattan S.S, “Theory of Machines”, Tata McGraw-Hill Publishing Company Ltd. New Delhi.

2 Khurmi R.S. - Gupta, “Theory of Machines”. S.Chand & Co.,

Reference Books

1 Thomas Bevan, “Theory of Machines”, CBS Publishers and Distributors,

Ghosh A and A.K.Mallick, “Theory of Mechanisms and Machines”, Affiliated East-\West Pvt.
2 Ltd., New Delhi.

3 Shigley J.E and Vickes J.J, “Theory of Machines & Mechanism”, McGraw Hill,

Course Designers

Department/
S.No | Faculty Name Designation Name of the Email id
College
1 S. Sangeetha Associate Mech / AVIT sangeethas@avit.ac.in
Professor
2 Dr. S.Venkatesan | Professor Mech / VMKVEC svenkatesan@vmkvec.edu.in
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Category

P Credit

17ECCCO05 DIGITAL LOGIC CIRCUITS & DESIGN
CcC

PREAMBLE

One of the most important reasons for the unprecedented growth of Digital Electronics and systems is the advent
of integrated circuits(ICs).Developments in the IC technology have made it possible to fabricate complex digital
circuits such as microprocessors, memories and FPGAs etc. This course provides various methods and techniques

suitable for a variety of digital system design applications.

PREREQUISITE
17EEESO3 - Basics of Electrical and Electronics Engineering

COURSE OBJECTIVES

To understand the various number systems and their conversions.

To learn the Boolean expressions, Boolean postulates and Karnaugh map method to reduce the variables.

To impart the design knowledge of various combinational logic circuits and sequential circuits.

To understand the basics of hardware descriptive language.

gl W N -

To design the RTL for various logic circuits.

COURSE OUTCOMES

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

COL. Explain the basic principles of digital system, Logic gates and Boolean laws. Understand
CO2. Simplify Boolean expression using K-Map techniques. Apply
CO3. Examine various Combinational circuits using logic gates. Apply
CO4. Illustrate the operation of sequential circuits using Flip flops Analyze
CO5.Analyze various digital circuits using HDL programming. Analyze
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MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 PO11 PO12 PSOl1 | PS | PSO3
02

Col | S M L - - - - - - - - L S - -

CO2 S M M L L - - - - - - L S - -

COos3 S S M M M - - - - - - L S -

CO4 S S M M M - - - - - - L S -

CO5 S S M M M - - - - - L L S M

S- Strong; M-Medium; L-Low

SYLLABUS
Basics of digital system:

About Digital system, Analog versus Digital, Advantages of processing information in digital form,
Number System-Binary,Octal,Decimal & Hexadecimal Number Systems & its Conversion, Complement
Arithmetic, Signed Binary Numbers, Binary Codes, Binary Storage And Registers.

Boolean Algebra, Logic Gates & Gate —Level Minimization:

Introduction, Boolean Algebra, basic theorem & properties of Boolean Algebra, Boolean functions,
canonical & standard forms, logical operations, logic gates, Integrated circuits, Map method-upto four variable K-
maps, Product of Sums (POS) & Sum of Products (SOP) simplification, don’t care conditions, NAND & NOR
implementations, Exclusive-OR Function, Hardware Description Language(HDL).

Combinational logic:

Introduction, Combinational Circuits, Analysis Procedure, Design Procedure, Binary Adder,
Subtractor, Decimal Adder, Binary Multiplier, Magnitude Comparator, Code Converters, Encoders, Decoders,
Multiplexers.

Synchronous Sequential Logic, Register & Counters:
Sequential circuits, storage elements: latches, flip flops, Analysis of clocked sequential circuits,

Moore and Mealy circuits ,state diagram, state reduction & Assignment, design procedure, shift registers, ripple
counters, synchronous counters.
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Design At The Register Transfer Level:

Register Transfer Level Notation, Register Transfer Level In HDL, ASM, Sequential Binary
Multiplier, Control Logic, HDL Description Of Binary Multiplier, Design With Multiplexers, Race Free
Design, Latch Free Design.

TEXT BOOKS: :

1. Morris Mano, “Digital Design (with an introduction to the verilog HDL)", Prentice-Hall of India.
2. John F. Wakerly, “Digital Design Principles & Practices”, 4th edition, Prentice-Hall, 2005.

REFERENCE BOOKS:

1. Stephen D. Brown, and Zvonko Vranesic, "Fundamentals of Digital Logic with Verilog Design,
2" Edition," McGraw Hill, June, 2007.
William Kleitz, “Digital Electronics: A Practical Approach with VHDL”, Ninth Edition, Pearson, 2002.

Floyd T.L., “Digital Fundamentals ", Charles E. Merrill publishing Company, 1982.
Tokheim R.L., “Digital Electronics - Principles and Applications ", Tata McGraw Hill, 1999.
Jain R.P., “Modern Digital Electronics ', Tata McGraw Hill, 1999

ok owd

COURSE DESIGNERS

S.No. | Name of the Faculty Designation Department Mail ID
1 | Mr.B.Rajasekaran Associate Professor ECE rajasekaran@vmkvec.edu.in
2 | Mrs.S.Valarmathy Associate Professor ECE valarmathy@vmkvec.edu.in
3 Ms.R.Mohana Priya | Assistant Professor ECE mohanapriya@avit.ac.in
(Gr-I1)
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17MECC18 MANUFACTURING

Category L T P

Credit

ENGINEERING CC 3 0

3

Preamble
This course provides deep knowledge about the various manufacturing processes, which are used in
the manufacturing industry to produce mechanical components.

Prerequisite : NIL

Course Obijective

1 | To understand the manufacturing process of conventional and special casting process of foundry
technology.

2 To impart the knowledge of various types welding process in metal joining processes.

3 To know the working principles of the various unconventional, conventional machining
operations and also metal forming processes.

4 To impart the basic knowledge and working principle of various forming and the moulding
processes in plastics.

5 To impart the knowledge of various metal forming processes and manufacturing process of
powder metallurgy.

Course Outcomes: On the successful completion of the course, students will be able to

Explain the working principles of various metal casting processes and to | understand
CO1. | identify the defects and interpret causes in the product of metal casting

processes

Discuss the working principles of various metal joining processes and | understand
CO2. | machines/equipments used and Select the suitable joining methods for

fabrication/ assembly of products.

Examine the working principle of various conventional machine tools, work | Apply
CO3. | and unconventional manufacturing processes.

Ilustrate the types of plastics, working principle of various moulding process | Apply
CO4. . . .

and the characteristics of the forming and shaping processes

Appl

CO5. | Apply the concepts of various metal forming and powder metallurgy. PPYY
Mapping with Programme Outcomes and Programme Specific Outcomes

PO PO | PO | PO | PO | PO | PO1 | PO1 PSO | PSO | PSO
CO 1 PO2 | PO3 | PO4 5 6 7 8 9 0 1 PO12 1 5 3
co1 S§ M| - S T R e - M| - | -
CO2 S| M| - - - - - - - - - M| - -
CO3 S M| L - - - -l - - - M M| - -
CO4 S| L L - - - - - - - M M| - -
CO5 S| L L - - - - - - - M M| - -

S- Strong; M-Medium; L-Low
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SYLLABUS

Introduction to Casting technology

Casting types, procedure to make sand mould, types of core making, moulding tools, machine
moulding, special moulding processes— CO, moulding, shell moulding, investment moulding,
permanent mould casting, pressure die casting, centrifugal casting, continuous casting and identify
casting defects and remedies.

Welding

Classification of welding processes. Principles of Oxy-acetylene gas welding. A.C metal arc welding,
Resistance welding, Submerged arc welding, tungsten inert gas welding, metal inert gas welding,
plasma arc welding, thermit welding, electron beam welding, laser beam welding, and identify
defects in welding process - Soldering and brazing.

Machining

General principles (with schematic diagrams only) of working and commonly performed operations in
the following machines: Lathe, Shaper, Planner, Horizontal milling machine, Universal drilling
machine, Cylindrical grinding machine, Capstan and Turret lathe. Basics of CNC machines. General
principles and applications of the following processes: Abrasive jet machining, Ultrasonic machining,
Electric discharge machining, Electro chemical machining, Plasma arc machining and Electron beam
machining and Laser beam machining.

Forming and shaping of plastics

Types of plastics - Characteristics of the forming and shaping processes — moulding of
thermoplastics— working principles and typical applications of- Injection moulding — Plunger and
screw machines— Blow moulding — rotational moulding — film blowing — extrusion- typical industrial
applications — Thermoforming — processing of thermo sets— working principles and typical
applications- Compression moulding — Transfer moulding — Bonding of thermoplastics— Fusion and
solvent methods — Induction and ultrasonic methods.

Metal forming and powder metallurgy

Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire drawing
and Spinning, Powder metallurgy — Principle steps involved advantages, disadvantages and
limitations of powder metallurgy.

Text Books

S.K.HajraChoudhury and A.K. HajraChoudhury, ‘Elements of Work shop Technology’, Vol

! — | & Il Manufacturing Processes, Media Promoters and Publishers Pvt. Ltd, 1986.
Mikell P.Groover, ‘Fundamental of Modern Manufacturing’, Wiley India Edition, Third
2 L. .
Edition, Reprint, 2012.
3 P.C. Sharma, ‘A Text Book of Production Technology (Manufacturing Processes)’, S.

Chand & Company Ltd., New Delhi, Seventh Reprint, 2012.

Reference Books

Serope Kalpajian, Steven R.Schmid, “Manufacturing Processes for Engineering Materials”,

1 4/e, Pearson Education, Inc. 2007

2 Jain. R.K.,and S.C. Gupta, “Production Technology”, 16th Edition, Khanna Publishers, 2001

3 E.Paul Degarmo, J.T.Black, and Ronald A. Konser, ‘Materials and Processes in Manufacturing’,
5th Edition, Prentice Hall India Ltd., 1997.

Course Designers

Department/ Name of

S.No | Faculty Name Designation the College

Email id
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Assistant

S. ARUNKUMAR Professor MECH / VMKVEC arunkumar@vmkvec.edu.in
M.SARAVANA saravanakumar@avit.ac.in
KUMAR Asst. Prof MECH / AVIT
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DESIGN OF
17MECC09 MACHINE
ELEMENTS CcC 2 1 0 3

Category L T P Credit

Preamble

Design is essentially a decision-making process. Design is to formulate a plan to satisfy a
particular need and to create something with a physical reality. Every Mechanical Engineer
should learn the pre-defined set of processes involved in conversion of raw material into a
product. The Core course on Design of Machine Elements exposes the basic concepts and
techniques involved in machine design. The Course includes the study about various types of
stresses, theories of failure and design of shafts, couplings, fasteners, weld joints, springs
,bearings and flywheel. At the outset, the design and techniques involved during designing stages
will be focused.

Prerequisite: Strength of Materials

Course Objective

1 To explain the various steps involved in the Design Process.

2 To categorize the various types of stresses and applications

3 To assess the principles involved in evaluating the shape and dimensions of a
Component to satisfy functional and strength requirements.

4 To practice the use of standard procedures and data.

5 To design the various mechanical components for the given loading conditions.

Course Outcomes: On the successful completion of the course, students will be able to

Assess the different types of stresses and Theories of failure for given | Understand
COL. | set of values.

Design shafts and couplings for a given values by using pre-defined | Apply
CO2. | data and procedures.

Design the welded joints and fasteners for given set of conditions and | Apply

COo3. type of joints using Pre-defined values.
Co4 Design springs for given loading conditions as per the requirements. | Apply
CO05. | Design bearings and Flywheels for a given statement as per the Apply

requirements.

Mapping with Programme Outcomes and Programme Specific Outcomes

Cco po1| PO2| PO3| Po4| POS| POS| PO7| POS| Po9| TP | PO | FO | PSO [ PsO | PSO

cor | M | M| M| L T T P R R R L
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- L L
co2 s s| s | ™
co3 s s| s | ™ - L | L
; L | L
Co4 s s|s | M| - A -
CO5 S S| s | ™M i i Lt

S- Strong; M-Medium; L-Low

Syllabus

STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS

Introduction to the design process - factor influencing machine design- Direct- Bending and
torsional stress equations -Calculation of principal stresses for various load combinations-
Factor of safety - theories of failure — stress concentration — design for variable loading —
Soderberg- Goodman and Gerber relations

DESIGN OF SHAFTS AND COUPLINGS

Design of solid and hollow shafts based on strength- rigidity and critical speed — Design of
rigid and flexible couplings.

DESIGN OF FASTENERS AND WELDED JOINTS

Threaded fasteners - Design of bolted joints including eccentric loading — Design of welded
Joints for pressure vessels and structures - Theory of bolted joints.

DESIGN OF SPRINGS

Design of helical- leaf- disc and torsional springs under constant loads and varying loads —
Concentric torsion springs

DESIGN OF BEARINGS AND FLYWHEELS

Design of bearings — sliding contact and rolling contact types— Design of journal bearings
calculation of bearing dimensions — Design of flywheels involving stresses in rim and arm.

Text Books

1 Design of Machine Elements-V.B.Bhandari

5 Mechaniacl Engineering Design: Joseph E Shigley and Charles R. Mischke

Reference Books

1 Machine Design :Robert L.Norton, Pearson Education
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2 Design Data Book, compiled by PSG College of Technology

3 Fundamentals of Machine component Design—Robert C.Juvinall, Wiley India
Pvt.Ltd,

4 Engineering Design, G.E. Dieter.

Course Designers

. . D .y
S.No | Faculty Name | Designation epartment / Email id
College
1 J. SENTHIL Associate Mech / AVIT jsenthil@avit.ac.in
Professor
) J SATHEES BABU Qfg%zls,aéf Mech / VMKVEC | satheesbabu@vmkvec.edu.in
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17EECC16 POWER ELECTRONICS AND DRIVES

Category L T P

Credit

CC 3 0 0

3

PREAMBLE

Power electronics deals with the processing and control of ‘raw’ electrical power from an electrical source such
as an AC mains supply, a battery bank, a photovoltaic array, or a wind turbine into a form and quality suitable for a
particular electrical load. It is an enabling technology with a very wide range of applications, such as a cell phone
charger, a personal computer, a microwave oven, an MRI system, a hybrid electric car, or even the electrical grid.
As can be noted, the power levels handled can vary from a few watts to several hundreds of megawatts. In this course, we
will study the basic principles behind the power electronic circuits used in most such power processing applications.

These circuits include power converters for DC to DC, DC to AC and AC to DC applications.

PREREQUISITE-NIL

COURSE OBJECTIVES

1 To get an overview of different types of power semiconductor devices and their switching characteristics.

2 To understand the operation, characteristics and performance parameters of controlled rectifiers.

3 To study the operation, switching techniques and basics topologies of DC-DC switching regulators.

4 To learn the different modulation techniques inverters and to understand harmonic reduction methods.

5 To study the operation of AC voltage controller.

COURSE OUTCOMES

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

CO1: The basic semiconductor physics to the properties of real power semiconductor devices and | Remember
differentiate from low power devices.

CO2: The concepts of operation of AC-DC converters in steady state and transient state of both continuous | Understand
and discontinuous modes.

CO3: Classify and design choppers for simple electrical application Apply
CO4: Identify the proper gating sequence and control circuit in operating the single phase and three phase | Analyze
inverter circuits.

CO5: Analyze the performance parameter, various techniques for analysis and design of AC voltage | Analyze
controller and also list the various control schemes in cycloconverter.

CO6: Describe the concepts of electric machines. Understand
COT7: Implement the power electronics concepts to AC & DC drives to made the effective control Analyze
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 S M M M L L - L L L L L L S -
COo2 S S M M L - M - - - - - L S -
COo3 S S M L M M- - - - - - L S -
CO4 S S S M S - M - - - - - L M -
Co5 | M | S - M | S - M - - - - - M M -
CO6 M S M S - - M - - - - - M M -
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CO7 M M M S M M - - - - - - M M -

S- Strong; M-Medium; L-Low-

POWER SEMI-CONDUCTOR DEVICES

Overview of switching devices — Driver and snubber circuit of SCR TRIAC, GTO, IGBT, MOSFET — Computer simulation
of PE circuits.

RECTIFIERS & CHOPPERS

Introduction-2 pulse / 3 pulse and 6 pulse converters — Dual converters. Basic Principles of Choppers - Stepdown and stepup
chopper — Time ratio control and current limit control — Buck, Boost, Buck-Boost converters.

INVERTERS & AC - AC CONVERTERS

Single phase and three phase [120° & 180° mode] inverters — PWM techniques — Sinusoidal PWM, Modified sinusoidal
PWM and multiple PWM.

Single phase AC voltage controllers — Multistage sequence control — single phase and three phase cycloconverter.
ELECTRICAL DRIVES

Type of Electrical Drives — Selection & factors influencing the selection — heating and cooling
curves — loading condition and classes of duty - determination of power rating - simple
problems.

SOLID STATE DRIVES (QUALITATIVE TREATMENT ONLY)

Advantages of solid state drives — D.C. motor control using rectifiers and choppers — control of

induction motor by V, V/A and slip power recovery scheme wusing inverters and A.C. power
regulators.

Total Hours 1 45
TEXT BOOKS:
1. Rashid M.H., "Power Electronics Circuits, Devices and Applications", Prentice Hall
India, 3rd Edition, New Delhi, 2004.
2. G.K Dubey  “Fundamental  Electrical  Drives” second  edition 2002, Narosa  Publications,
Second edition, 2002.
REFERENCES:
1. Cyril.W.Lander, "Power Electronics", McGraw Hill International, Third Edition, 1993.
2. P.S.Bimbra "Power Electronics", Khanna Publishers, third Edition 2003.
3. Philip T.Krein, "Elements of Power Electronics" Oxford University Press, 2004Edition.
4. N.K.De.,P.K.Sen “Electric Drives”, Prentice Hall, First edition 1999.
5. Pillai, S.K., ““ A First course on Electrical Drives”, Wiley Eastern Ltd., New Delhi, 1982

COURSE DESIGNERS

S.No. Name of the Faculty Designation Department Mail ID
1 Mr.A.Balamurugan Assistant Professor EEE/VMKVEC balamurugan@vmkvec.edu.in
2 Mr.N.P.Gopinath Assistant Professor EEE/AVIT Gopinathnp@avit.ac.in
(Gr-11)
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17ECCCI10 LINEAR INTEGRATED CIRCUITS Category

T| P

Credit

CC

0

3

PREAMBLE

Linear Integrated circuits enables the students to have an insight knowledge on fundamentals of various integrated
circuits. The designed course makes the students to work on the various applications of the Integrated Circuits. This
subject helps the students to design, model and develop amplifier circuits, comparators, regulators, filters, timer,

D/A and A/D converters and PLL.

PREREQUISITE
17ECCCO01 - Semiconductor Devices

COURSE OBJECTIVES

1 To Understand the basics of Integrated Circuits and its fabrication.

2 To get familiarized with operational amplifiers and its Characteristics.

3 To Construct various circuits using operational amplifier and analyze its performance.

4 To design and the working of waveform generators, regulators, filters and timers circuits.
5 To Understand the basic concepts of PLL.

COURSE OUTCOMES

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

COL. Describe the Concepts of Fabrication of active and passive components Understand

CO2. Interpret the Operational Amplifier with its characteristics. Apply

COa3. Design and analyze the various applications of Operational Amplifier. Analyze

CO4. Design and analyze wave generators and regulators. Analyze

CO5. Designing and analyzing filters and Timer circuits. Analyze

CO6. Analyze the various functional blocks of PLL. Analyze

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 S M L - - - - - - - - M S | M -
CO2 S M M M M - - - - - - M S | M -
CO3 S S M M M - - - - - - M S | M -
CO4 S S M M M - - - - - - M S | M -
CO5 S S M M M - - - - - - M S | M -
CO6 S S M M M - - - - - - M S | M -

S- Strong; M-Medium; L-Low
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SYLLABUS

INTEGRATED CIRCUIT FABRICATION AND CHARACTERISTICS

Integrated Circuit Technology —Basic Monolithic Integrated Circuits-Epitaxial Growth-Masking and Etching-
Diffusion of Impurities-Transistors for monolithic circuits-Monolithic Diodes-Integrated Resistors-Integrated
Capacitors and Inductors-Monolithic —Circuit Layout-Additional Isolation Methods-Large Scale and Medium Scale
Integration.

OPERATIONAL AMPLIFIER

Basic operational Amplifier — Ideal Operational Amplifier - Operational Amplifier Internal Circuits — Examples of
IC Op Amps — FET Operational Amplifiers — DC Characteristics — AC Characteristics — Analysis of Data Sheets of
an Op Amp.

OPERATIONAL AMPLIFIER APPLICATIONS

Basic Op Amp Applications — Instrumentation Amplifiers — AC Amplifiers — V to | and | to VV Converters — Op
Amp Circuits Using Diodes — Sample and Hold Circuits — Log/Antilog Amplifiers — Adder/ Sub tractor —
Multiplier and Divider — Differentiator and Integrator — Operational Transconductance Amplifier-Pspice
Simulation Tools.

COMPARATORS, REGULATORS, FILTERS AND TIMERS

Comparators — Square, Triangular and Sawtooth wave Generators, Series Op Amp Regulators — IC Voltage
Regulators — 723 General Purpose Regulators — RC Active Filters — Active Filters using OTA’s, Timer —
Description of Functional Diagram — Monostable and Astable Operation — Schmitt Trigger

PLL, D/A AND A/D CONVERTERS

PLL — Basic Principles — Phase Detectors/ Comparators — VVoltage Controlled Oscillator — Low Pass Filter —
Monolithic PLL — PLL Applications — Basic DAC Techniques — A-D Converters — DAC/ ADC Specifications.

TEXT BOOKS:

1. D. Roy Choudhury, Shail B. Jain, “Linear Integrated Circuits”, New Age International Publishers, 5 Edition
2018.

2. Jacob Millman,Chirstos C.Halkias, Integrated Electronics”, Tata Mc-GRAW Hill, Edition,3™ Edition, 2010

REFERENCE BOOKS:

1. Robert F Coughlin, Fredrick F.Driscoll,” Operational Amplifiers and Linerar Integrated Circuits”, Phi
Learning,6th Edition,20009.

2. Sergio Franco,“DesignwithOperational Amplifiers and Analog Integrated Circuits”, Tata Mc-GRAW Hill ,4%"
Edition, 2016.

COURSE DESIGNERS

S.No. Name of the Faculty Designation Department Mail ID

1 Mr.N.Manikanda Assistant Professor ECE manikandadevarajan@vmkvec.edu.in
Devarajan

2 Mr.S.Selvaraju Associate Professor ECE selvaraju@vmkvec.edu.in

3 Ms. R. Mohana Priya Asswt:z(n;trirlc))fessor ECE mohanapriya@avit.ac.in

97




SENSORS AND Category | L T P Credit
17ECCC23 | ELECTRONIC PC 3 0 0 3
MEASUREMENTS
Preamble

This course provides comprehensive idea about working principle, operation of various
types of sensors are used for physical quantity measurement & Instrumentation, as well
as application of measurement techniques to assess the quality of processes, components,
systems.

Prerequisite
Nil

Course Objective

To understand fundamentals of measurement systems.

To study principles, working, mathematical relation characteristics, advantages and
limitations of various sensors

To study about various types of Electronic measurements

To understand basics of Digital Instruments

gl w N |-

To impart knowledge on Data Acquisition & Interface Systems

Course Outcomes: On the successful completion of the course, students will be able
to

co1 Learn the fundamentals of measurement systems, errors of Understand
" | measurement.

co? Understand the various types of sensors and their working Understand
" | principles.

cO3 Deserve the various types of electronic equipment’s and their Understand
" | working principles.

co4 Understand the working principles of various types digital Apply
" | instruments.

COo5 Understand the function of Data Acquisition system and various Apply
" | Interface Standards.

Mapping with Programme Outcomes and Programme Specific Outcomes

co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PS | PS | PS

1 /2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 [O1 |02 | O3
COo1l | S - L] - | M - MM - M
coz | S - M| - M L - ML M
COo3 | S - M| - M| L - | M F - -
CoO4 | S - | M| - 1| S - | ML | M
CO5 | S - M| - M - | M F L

S- Strong; M-Medium; L-Low
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Syllabus

BASIC MEASUREMENT AND ELECTRONIC MEASUREMENT CONCEPTS

Basic block diagram stages of generalized measurement system, Static and dynamic
characteristics, units and standards of measurements, error analysis, Zero order
instrument, First order instrument, True RMS meters - Bridge measurements-Maxwell,
Hay, Schering, Anderson bridge, cathode ray oscilloscope, Q meters- Vector meters

SENSORS AND PRINCIPLES

Resistive sensors, Potentiometer and Strain gauges, Inductive sensors- Self-inductance
type, Mutual inductance type, LVDT, Capacitive sensors, Piezo electric sensors,
Thermocouples, Thermistors, Radiation Pyrometry, Fiber optic temperature sensor,
Photo electric sensors, Pressure and Flow sensors

ELECTRONIC MEASUREMENTS

Digital method of measuring frequency, period, phase difference, pulse width, time
interval, total count, Function generator, Cathode Ray Oscilloscope, Digital storage
oscilloscope- x-y chart, strip chart recorders, magnetic tape recorders, Logic Analyzers,
Data Loggers Demonstration of CRO and DSO.

DIGITAL INSTRUMENTS

Analog to digital converters, Digital to analog converters, digital voltmeter, multimeters,
frequency counters- measurement of frequency and time interval- extension of frequency
range- measurement errors.

DATA ACQUISITION, INTERFACE SYSTEMS AND FIBER OPTIC
MEASUREMENTS

Elements of data acquisition system, interfacing of transducers, computer-controlled
instrumentation, RS232C, RS422, RS 485 buses, British standard interface (BS 4421),
CAN bus, 1°C Bus, Modbus, Ethernet, fiber optic measurement for power and system
loss, optical time domain reflectometer

Text Books

Albert D.Helfrick and William D.Cooper- Modern Electronic Instrumentation and

1 Measurement Techniques, Prentice Hall of India, 2003.

5 Rangam C.S.Sarma, G.R.Mani, V.S.V “instrumentation-device, s and systems”,
Tata McGraw Hill publishing company LTD.1997

3 SAWHNEY, A.K“ A course in Electrical and Electronic measurements and

instrumentation”, Dhanpat Rai & sons, 1995

Reference Books

Joseph J. Carr, Elements of Electronics Instrumentation and Measurement,

1 Pearson education, 2003

2 Doeblin E.O Measurements systems, Tata McGraw Hill 1995

D.A. Bell, Electronic Instrumentation and Measurements, Prentice Hall of
India,2002

Clyde F.Coombs, Electronic Instrument Handbook, McGraw Hill
Professional, third Edition, 1999.
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COURSE DESIGNERS

S.No. Name of the Faculty Designation Department Mail ID
1 Mr.P. Subramanian Associate Professor ECE/ AVIT subramanian @ avit.ac.in
2 G. Murali Assistant Professor ECE/VMKVEC muralig@vmkvec.edu.in
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Category L T P Credit
17ECCCO7 MICROCONTROLLERS &

ITS APPLICATIONS cC 3 0 0 3

PREAMBLE

Microcontroller is used as the main controller in most of the embedded systems nowadays. Due to the development in
VLSI technology, microcontrollers evolve which function similar to microprocessors but they have most of the
peripherals built on-chip. This course makes the students to be familiar with the architecture and programming of
Microcontrollers. This course also introduces the architecture and hardware features of PIC 16F877 and ARM7
(LPC2148) microcontrollers.

PREREQUISITE - Nil

COURSE OBJECTIVES

1 To learn the concepts of microprocessors and knowledge of interfacing devices.

2 To study the Architecture of 8051 microcontroller

3 To develop skill in simple program writing of microcontroller

4 To study the interfacing and applications of microcontroller

5 To study the advanced microcontrollers.

COURSE OUTCOMES

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

COL. Explain the concept of microprocessor and interfacing devices. Understand

CO2. Explain the architecture and function of 8051 microcontroller Apply

COa3. Design and implement programs on 8051 Microcontroller Analyze

CO4. Design and implement applications using 8051 Microcontroller Analyze

CO5. Illustrate various applications using advanced Microcontrollers. Analyze
MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | POl |PO2 |PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 S S M - M - - - - - - M S S S
CO2 S S S - M - - - - - - M S M M
COo3 S M M - M M - - - - - M S S M
CoO4 S S M - M M - - - - - M S S S
CO5 S M S - M M - - - - - M S M M

S- Strong; M-Medium; L-Low
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SYLLABUS

INTEL 8086 MICROPROCESSOR & I/0 INTERFACING

Introduction to 8086 - Architecture of 8086 - Register organization — Signal Description of 8086 - Addressing modes —
Data Transfer Instruction — Arithmetic Instruction - Branching Instruction - Program Transfer Instruction — simple
programs- Programmable Peripheral Interface 8255 — Programmable Communication Interface 8251 USART -
Programmable Interrupt Controller 8259A — Direct Memory Access Controller 8257- Programmable Interval Timer 8253
— Keyboard/Display Controller 8279.

INTEL 8051 MICROCONTROLLER
Introduction to 8 bit microcontroller — architecture of 8051- Signal descriptions of 8051- Role of PC and DPTR- Flags
and PSW- CPU registers- Internal RAM & ROM- Special Function Register-Counter & Timers- Serial Communication.

ASSEMBLY LANGUAGE PROGRAM OF INTEL 8051
Interrupt- Addressing Mode- Data Transfer Instruction- Arithmetic Instruction- Logical Instruction- Jump Loop & Call
Instruction- 1/O Port Programming.

INTERFACING AND APPLICATION OF INTEL 8051
LCD Interfacing - A/D and D/A Interfacing- Sensor Interfacing- Relays and Optoisolators- Stepper Motor Interfacing-
DC Motor Interfacing.

ADVANCED MICROCONTROLLERS
PIC 16F877 microcontroller — Architecture On chip ADC, 1°C — SPI — Watchdog timer — ARM7 (LPC2148)
microcontroller — Architecture and applications.

TEXTBOOKS:
1. Muhammad Ali Mazidi and Janica Gilli Mazidi, The 8051 microcontroller and embedded systems, Pearson
Education, 5th Indian reprint, 2003.
2. Frank D. Petruzella. “Programmable Logic Controllers”, McGraw—Hill Book, Company, 1989

REFERENCE BOOKS:
1. B.P. Singh, Microprocessors and Microcontrollers, Galcotia Publications (P) Ltd, First edition, New Delhi, 1997.
2. Embedded Controller Hand book, Intel Corporation, USA.
3. Microcontroller Hand Book, INTEL, 1984.
4. Ajay V.Deshmukh, “Microcontrollers- Theory and applications”, Tata McGraw-Hill, publisher,2005.

COURSE DESIGNERS

S.No. Name of the Designation Department Mail ID
Faculty

1 Mr.S.Selvam Assistant Professor ECE selvam@avit.ac.in

2 Mr.R.Ramani Assistant Professor ECE ramani@vmkvec.edu.in

3 Mr.G.Sureshkumar | Assistant Professor ECE sureshkumar@vmkvec.edu.in
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Category| L | T | P Credit

17EECCO08 CONTROL SYSTEMS
CcC 3|1 00 3

PREAMBLE

This course shall introduce the analysis and regulation of the output behaviors of dynamical
systems subject to input signals. The course focuses primarily on using Laplace and frequency-domain
techniques. The course will be useful for students from major streams of engineering to build foundations of
time/frequency analysis of systems as well as the feedback control of such systems. At the end of this course,
one should possess in-depth knowledge of concepts from classical control theory, understand the concept of
transfer function and use it for obtaining system response, analyze dynamic systems for their stability and
performance, and design controllers (such as Proportional-Integral-Derivative) based on stability and
performance requirements.

PREREQUISITE
17EEESO03 - Basics of Electrical and Electronics Engineering

COURSE OBJECTIVES

1 Understand the feedback and feed-forward control; apply block diagram representations of control
systems.

9 To find time response of given control system model, various controllers design and simulation using
MATLAB.

3 To understand the frequency domain analysis, use of frequency response methods for open loop and
closed loop control systems.

4 To analyze the stability of closed and open loop systems using various methods and to design
compensators,

5 To develop and analyze the state space models.

COURSE OUTCOMES

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

CO1 | Find Transfer function of systems. Understand

co? Find the time response of given control system model and to design a Create
controller.

CO3 Find the frequency response of control system model using frequency Analyze
response plots.

co4 Analyze the stability of the control system and design the suitable Create
compensators.

CO5 | Apply state space techniques to model control systems. Evaluate

103




MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3
CO1 S S L S M - - - - - M M S M -
CO2 S M - M S - - M - - - M S M S
CO3 S M - M S - - - - - - M S M -
CO4 S M - M S - M - - - M M S M S
CO5 S M - M S L L - M - M M S M -
S- Strong; M-Medium; L-Low
SYLLABUS

INTRODUCTION TO CONTROL SYSTEMS

Basic elements in control systems — Open and closed loop systems — Mechanical Translational and Rotational
Systems, Electrical analogy — Transfer function — Block diagram reduction techniques — Signal flow graphs.

TIME RESPONSE ANALYSIS

Time response — Time domain specifications — Types of test input — I and Il order system response — Error
coefficients — Generalized error series — Steady state error — Effects of P, PI, PID modes of feedback control.
Design and Simulation of time domain analysis using MATLAB.

FREQUENCY DOMAIN ANALYSIS

Frequency response analysis, ,Frequency domain specifications, Correlation between time and frequency
responses, Minimum phase, Non minimum phase and all pass transfer functions, Bode Plot, Polar Plot, Constant
M and N circles, Nichols chart, Design and Simulation of frequency domain analysis using MATLAB.

STABILITY ANALYSIS AND COMPENSATOR DESIGN

Concepts of stability, Necessary conditions for Stability, Routh stability criterion, Relative stability analysis,
Introduction to Root-Locus Techniques, Construction of root loci, Nyquist stability criterion. Lag, Lead and
Lag-Lead networks, Compensator design using Bode plots & Root Locus.

STATE VARIABLE ANALYSIS, AND APPLICATION OF CONTROL SYSTEMS

Introduction to State variable analysis: Introduction, Concept of State, State variables & State model, State
model for Linear Continuous & Discrete time systems. Synchros — AC servomotors- DC Servo motors -Stepper
motors- Tacho generator.

TEXT BOOKS
1. K. Ogata, “Modern Control Engineering”, 4th Edition, Pearson Education, New Delhi, 2003.
2. I.J. Nagrath & M. Gopal, “Control Systems Engineering”, New Age International Publishers, 2003.
3. C.J.Chesmond. “Basic Control System Technology”, Viva low priced student edition, 1998.
4. R.C.Dorf and R.H.Bishop, “Modern Control Systems”, Addison-Wesley, 1995 (MATLAB
Reference).
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REFERENCES
1.Benjamin C Kuo, “Automatic Control system”, Prentice Hall of India Private Ltd., New Delhi, 2009.
2. R.C. Dorf and R.H. Bishop, “Modern Control Systems”, 12th Edition, Prentice, Hall, 2010.

3. http://mww.mathworks.com/access/helpdesk/help/toolbox/control/
4. Control Systems - N. K. Sinha, New Age International (P) Limited Publishers.

5. S.N.Sivanandam, S.N.Deepa, Control System Engineering using Mat Lab, 2nd Edition, Vikas Publishing,

2012.

5. M. Gopal, “Control Systems: Principles and Design”, 3rd Edition, McGraw, Hill, 2008
6. Nise N.S , « Control Systems Engineering”, 6" Edition , Wiley India , 2016.

COURSE DESIGNERS

S.No. Name of the Faculty Designation Department e-mail id
Assistant . .
1 N.P. GOPINATH Professor GR-II EEE/AVIT | gopinathnp@avit.ac.in
2 |R. SATHISH Assistant | eepnMKVEC | sathish@vmkvec.edu.in
Professor
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Category L T P Credit
17MTCCOo1 PROGRAMMABLE LOGIC g
CONTROLLERS ccC 2 0 2 3
(THEORY & PRACTICE)
PREAMBLE

Programmable Logic Controllers is the applied science of automatic control for multi-axis manipulators and is a large
subset of the field of "Mechatronics" (Mechanical, Electronic and Software engineering for product or systems
development, particularly for motion control applications) Mode of operation and programming of a Programmable
Logic Controller (PLC), Characteristics of a PLC (synchronous, asynchronous), Analysis of the process schematic
Statement of the interlocking functions and the safety requirements Creating of a control system function chart.

Selection of the necessary hardware units, Programming, Simulation, Start-up procedure, testing.

PREREQUISITE -

COURSE OBJECTIVES

1 | To Understand the PLC used in automatic control systems I / O and indicate their advantages and limitations.

2 | To apply the control programming the devices and modes of operation.

3 | To apply a Electromagnetic Control Relays, Manually Operated Switches.

4 | To design Timer and counter circuit.

S | To apply and develop a programmable control device for point-to-point applications

COURSE OUTCOMES

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

CO1. Describe the working of the Programmable Logic Controllers operations Understand

CO2. Apply the programming in ladder diagram design Apply

COa3. Develop the design in timer and counter circuits. Apply

CO4. Generate a Data Transfer Operations and Data Compare Instructions Analyze

CO®5. Develop a PLC program for point-to-point applications such as pick and place, Analyze
Palletizing, sorting and inspection of work-parts.

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS |PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

COol1 | M L L - - - - - - - - - S - -

CO2 S L M - L - - - - - - - S - -

COo3 S L M - - M - - - - - M S M -

Co4 | S S L - M - - - - - - M S M -

CO5 S S S M S M S L S S M M S M M

S- Strong; M-Medium; L-Low

SYLLABUS
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INTRODUCTION TO PLC:

Introduction, Parts of a PLC, Principles of Operation, Modifying the Operation, PLCs versus Computers, PLC Size
and Application. The I/O Section, Discrete I/O Modules, Analog I/O Modules, Special 1/0 Modules, 1/0
Specifications, The Central Processing Unit (CPU), Memory Design, Memory Types, Programming Terminal
Devices.

PLC PROGRAMMING LANGUAGES :

Processor Memory Organization, Program Scan, PLC Programming Languages, Relay-Type Instructions, Instruction
Addressing, Branch Instructions, Internal Relay Instructions, Programming Examine If Closed and Examine If Open
Instructions, Entering the Ladder Diagram, Modes of Operation. Electromagnetic Control Relays, Contactors, Motor
Starters, Manually Operated Switches, Mechanically Operated Switches, Sensors, Output Control Devices, Seal-In
Circuits, Latching Relays, Converting Relay Schematics into PLC Ladder Programs, Writing a Ladder Logic Program
Directly from a Narrative Description.

TIMERS AND COUNTERS :
Mechanical Timing Relays, Timer Instructions, On-Delay Timer Instruction, Off-Delay Timer Instruction, Retentive
Timer, Cascading Timers. Counter Instructions, Up-Counter, Down-Counter, Cascading Counters, Incremental
Encoder-Counter Applications, Combining Counter and Timer Functions.

PLC INSTRUCTIONS :
Data Manipulation, Data Transfer Operations, Data Compare Instructions, Data Manipulation Programs, Numerical
Data I/O Interfaces, Closed-Loop Control. Math Instructions, Addition Instruction, Subtraction Instruction,
Multiplication Instruction, Division Instruction, Other Word-Level Math Instructions, File Arithmetic Operations.

PLC AUTOMATION :
Types of Processes, Structure of Control Systems, On/Off Control, PID Control, Motion Control, Data
Communications, Supervisory Control and Data Acquisition (SCADA).

PLC PRACTICE :
Hydrometer rotation with Timer & speed control, ON / OFF Control using PID , Simulation of basic PLC programs
using PLC simulator.

TEXTBOOKS
1. Frank D.Petruzella,”Programmable Logic Controllers”, McGraw-Hill Companies, Third edition,March2004

2. Charles H. Roth, Jr “Fundamentals of Logic Design ", Fourth Edition, Jaico Publishing house, 1999.

COURSE DESIGNERS

S.No | Name of the Designation Department Email ID

1 Mr.S.Kannan Assistant Professor ECE kannan@vmkvec.edu.in
2 Mr.G.Murali Assistant Professor ECE Muralig@vmkvec.edu.in
3 Dr. L. K. Hema Professor & Head ECE hemalk@avit.ac.in
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17ECEC20 | ROBOTICS AND AUTOMATION

Category L T P Credit

EC(PS) 3 0 0 3

PREAMBLE

Robotics is the applied science of motion control for multi-axis manipulators and is a large subset of the field of
"Mechatronics" (Mechanical, Electronic and Software engineering for product or systems development, particularly for
motion control applications). Robotics, sensors, actuators and controller technologies are continuously improving and
evolving synergistically. In the 20th century, engineers have mastered almost all forms of motion control and have
proven that robots and machines can perform almost any job that is considered too heavy, too tiring, too boring or too
dangerous and harmful for human beings. This course supports the students to design and develop multi-DOF
manipulator and wheeled mobile robot.

PREREQUISITE - Nil

COURSE OBJECTIVES

1 | To Understand the actuators used in robotic manipulators and indicate their advantages and limitations.
2 | To apply the forward kinematic model of multi-degree of freedom to develop a robot arm and wheeled
robot
3 | To apply a static force and dynamic model of two degrees of freedom to develop robot arm
4 | To apply a step by step procedure for the generation a cubic polynomial trajectory for a joint with specified
kinematic constraints
5 | To apply and develop a program for point-to-point applications
COURSE OUTCOMES
On the successful completion of the course, students will be able to
COL. Describe the working of the subsystems of robotic manipulator and wheeled mobile robot Understand
CO2. Demonstrate the forward kinematic model of multi-degree of freedom (DOF) manipulator and Apply

inverse kinematic model of two and three degrees of freedom planar robot arm and wheeled
robot

CO3. Exhibit the static force and dynamic model of two degrees of freedom planar robot arm Apply

CO4. Organize a trajectory in joint space using polynomial and trigonometric functions with given Analyze
kinematic constraints of multi-degree of freedom (DOF) manipulator

CO5. Experiment a offline robot program for point-to-point applications such as pick and place, Analyze

palletizing, sorting and inspection of work-parts

MAPPING WITH PROGRAMME OUTCOMES AND PROGRAMME SPECIFIC OUTCOMES

COS | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POY | POS8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 S - - - - - - - M - - M S M -
COo2 S M M - - - - - M - - M S M -
CO3 S M M - - - - - M - - M S M -
CO4 S M M - M - - - M - - M S M -
COs5 S M M - M - - - M - - M S M -

S- Strong; M-Medium; L-Low
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SYLLABUS
Introduction to Robotics. Mechanical structure: Robot Configuration - Robot Anatomy, Sub-systems/ Elements of
Industrial Robot - Performance characteristics of industrial Robots. Mobile robot locomotion: Introduction, key issues for
locomotion, wheeled locomotion-wheel design, geometry, stability, manoeuvrability and controllability. Applications -
Progressive advancement in Robots — Point to point and continuous motion applications - Mobile manipulators and its
applications.

Kinematic model: Forward Kinematics for two DOF manipulator — Algebraic method, Mechanical structure and
notations, Coordinate frames, Description of objects in space, Transformation of vectors, Fundamental rotation matrices
(principal axes and fixed angle rotation) Description of links and joints, Denavit-Hartenberg (DH) notation, Forward
Kinematics for multi-Degrees of Freedom (DOF) manipulator. Inverse kinematics of two DOF planar manipulator -
Manipulator workspace. Mobile Robot kinematics: kinematic model and constraints, Mobile robot workspace-motion
control.

Static model: Differential relationship - Velocity analysis — Jacobian matrix — Determination of forces and equivalent
torques for joints of two link planar robot arm. Dynamic model: Euler —Lagrangian formulation - Forward and inverse
dynamic model for two DOF planar manipulator.

Trajectory planning: Definitions and planning tasks, Joint space techniques — Motion profiles — Cubic polynomial,
Linear Segmented Parabolic Blends and cycloidal motion - Cartesian space techniques. Navigation: Graph search and
potential field path planning - navigation architecture - offline and online planning.

Robot Programming- Manual Programming — Teach Pendant, Offline programming - VAL programming, Online
Programming. Case Studies.

TEXTBOOKS
1. S.K.Saha, “Introduction to Robotics”, Second Edition, McGraw Hill Education (India) Private Limited, 2014.
2. Roland Siegwart and Illah R.Nourbakhsh, “Introduction to Autonomous Mobile Robots”, Prentice Hall of India
(P) Ltd., 2005.
REFERENCE BOOKS
1. 1. B. Siciliano, L. Sciavicco, L. Villani, G. Oriolo, “Robotics: Modelling, Planning and  Control”, First Edition,
Springer-Verlag London,2009
2. K.S. Fu, R.C Gonzalez and C.S. Lee, “Robotics- Control, Sensing, Vision and Intelligence”, Tata McGraw-Hill
Editions, 2008.
3. John J.Craig, “Introduction to Robotics, Mechanics and Control”, Third Edition, Pearson Education, 2005.
4. Mark W.Spong, M.Vidyasagar, “Robot Dynamics and Control”, Wiley India, 2009.
5. George A. Bekey, “Autonomous Robots — From Biological Inspiration to Implementation and Control”, MIT
Press, 2005.
6. Howie Choset, Kevin M. Lynch, Seth Hutchinson, George A. Kantor, Wolfram Burgard, Lydia E. Kavraki and
Sebastian Thrun, “Principles of Robot Motion — Theory, Algorithms and Implementation”, MIT Press, 2005.
7. Mikell P. Groover, Mitchell Weiss, Roger N.Nagel and Nicholas G. Odrey, “Industrial ~ Robotics — Technology,
Programming and Applications” Tata McGraw-Hill, 2008.
Yoram Koren, “Robotics for Engineers”, McGraw-Hill Book Co., 1992.
9. P.A. Janakiraman, “Robotics and Image Processing”, Tata McGraw-Hill, 1995.
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COURSE DESIGNERS

S.No | Name of the Faculty Designation Department Mail ID
1 Dr.T.Muthumanickam Professor ECE muthumanickam@vmkvec.edu.in
2 Dr.L.K.Hema Professor ECE hemalk@avit.ac.in
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17MECC12

COMPUTER

INTEGRATED

MANUFACTURING

Category

Credit

CC

3

Preamble
The students completing this course are expected to understand the nature and role of computers in

Design, manufacturing & Business aspects.

Prerequisite: Nil

Course Objective

1 To understand the concepts involved in CAD , CAM and CIM

2 To apply geometric modelling techniques and various graphics standards in CAD
3 To apply Modelling Techniques & graphic standard while designing.

4 To make use of GT and CAPP concepts in processing components.

5 To identify the components of FMS and SFC

Course Outcomes: On the successful completion of the course, students will be able to

col Discuss the basic concepts of Computer Aided Design and Manufacturing | Understand

co? Apply the concept of Modeling techniques for designing the components | Apply

CO3 Develop CNC programs for various mechanical components with | Apply
different operations.

Co4 Apply the concepts of Group technology and Computer aided process | Apply
planning techniques in Manufacturing
Identify the functions of various components of Shop Floor Controland | Apply

COS | Flexible Manufacturing Systems.

Mapping with Programme Outcomes and Programme Specific Outcomes

CO PO1 PO2 PO3 PO4 | PO5 | PO6 PO7 PO8 PO9 P(gl PO11 PO12 | PSO1 PSO2 PSO3

Col | M M L | - - - - - - L L

co2 S S S S| s | - - - | M| M| M L L

co3 S S L S| s | - - - | M| M - L L

Co4 | M L M | M| S| - - - M- M L L

COo5 | M L S L | - - - - - - - L L

S- Strong; M-Medium; L-Low
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Syllabus

INTRODUCTION TO CAD/CAM

The design process - Morphology of design, Product cycle - Computer Aided Design, Benefits
of CAD. Role of computers - principles of computer graphics - Current trends in manufacturing
engineering - Design for Manufacturing and Assembly - Sequential and concurrent engineering -
Rapid prototyping.

SOLID MODELING

Graphic software: coordinate representation- graphic functions, software standards. Graphical
Kernel system (GKS) - Initial graphics exchange system (IGES) - Graphic packages. Geometric
Modeling - Wire frame, Surface and Solid models - Constructive Solid Geometry (CSG) and
Boundary Representation (B-REP) Techniques - Features of Solid Modeling Packages.

FUNDAMENTALS OF CNC MACHINES

CNC Technology - Functions of CNC Control in Machine Tools - Classification of CNC systems -
Contouring System - Interpolators, open loop and closed loop CNC systems - CNC Controllers,
Direct Numerical Control (DNC Systems). - Work holding devices and tool holding devices-
Automatic Tool changers. Feedback devices - Principles of Operation-Machining Centers - Tooling
for CNC machines

Numerical control codes - Standards - Manual Programming - Canned cycles and subroutines -
Computer Assisted Programming, CAD / CAM approach to NC part programming - APT language,
machining from 3D models.

GROUP TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING

Introduction to CIM and its related activities-History of group technology- role of G.T. in
CAD/CAM integration - part families - classification and coding - DCLASS and MICLASS and
OPITZ coding systems-facility design using G.T. - benefits of G.T. - cellular manufacturing.
Process planning - role of process planning in CAD/CAM integration - approaches to computer
aided process planning - variant approach and generative approaches - CAPP and CMPP process
planning systems.

SHOP FLOOR CONTROL AND INTRODUCTION OF FMS

Shop floor control-phases-factory data collection system -automatic identification methods- Bar
code technology-automated data collection system. FMS-components of FMS - types -FMS
workstation -material handling and storage systems- FMS layout -computer control systems-
application and benefits.

Text Books

Mikell.P.Groover “Automation, Production Systems and Computer Integrated

! manufacturing”, Pearson Education 2016.

Radhakrishnan P, Subramanyan.S. and Raju V., “CAD/CAM/CIM”, New Age International

2 (P) Ltd., New Delhi.

Reference Books

1 Yorem koren, “Computer Integrated Manufacturing System”, McGraw-Hill.

2 Ranky, Paul G., “Computer Integrated Manufacturing”, Prentice Hall International.

112




David D.Bedworth, Mark R.Hendersan, Phillip M.Wolfe “Computer Integrated Design and

3 Manufacturing”, McGraw-Hill Inc.
4 Roger Hanman “Computer Integrated Manufacturing”, Addison — Wesley.
5 Viswanathan.N, Narahari.Y ‘“Performance Modeling & Automated Manufacturing systems”

Prentice hall of india pvt. Ltd.

Course Designers

Department /

College Email id

S.No | Faculty Name | Designation

satheeshabu@vmkvec.edu.in

1 J.Sathees babu | Associate Professor | Mech/ VMKVEC

2 L.Prabhu Assoc.Prof Mech / AVIT prabhu@avit.ac.in
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Categor L T P Credit
17MECCI5 FINITE ELEMENT gory

ANALYSIS CC 2 1 0 3

Preamble

Finite Element Analysis is an advanced computer technique based on numerical methods for
solving wide variety of engineering problems. FEA can produce accurate, reliable approximate
solutions, at a small fraction of the cost of more rigorous, closed-form analyses. This course
provides the basic theoretical knowledge to competently perform finite element analysis for
structural and thermal analyses. It also provides an introduction to the finite element analysis from
engineering point of view.

Prerequisite
Strength of Materials.

Course Objective

1 | Tolearn basic principles of finite element analysis procedure

Study the basics of Standard truss, beam, plane triangular and quadrilateral elements

Analysis of o