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ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS COLLEGES AFFILIATED TO ANNA UNIVERSITY
REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM

B.E. AERONAUTICAL ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES (PEOs):

To employ comprehensive knowledge in Aeronautical Engineering and analytical skills
to work towards solving complex problems to excel in the professional career.

To design, analyze and produce cutting edge engineering solutions by employing
modern techniques and adhering to moral values for sustainable development.

To assume global careers and leadership responsibilities through consistent learning
with idealistic managerial practices.

PROGRAM OUTCOMES (POs):

PO#

Graduate Attribute

1

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

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.

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.

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.

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

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.

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.

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




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

10

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.

11

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.

12

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

PROGRAM SPECIFIC OUTCOMES (PSOs):

1.

To gather data using modern tools and apply design techniques to develop solutions for
challenges in the domain of Aerodynamics, Propulsion, Aircraft Structures and Aircraft
Maintenance with professional ethics.

To function as engineering solution providers or entrepreneurs, who are able to manage,

2.
innovate, communicate, train and lead a team for continuous improvement.
3 Graduate will be able to work as a team member which will be a main requirement in

industry or research organisation or in any business enterprise. This will pave the way for
successful career for the graduate and also play a role for the success of the organisation
in which the graduate is employed

PEO’s — PO’s & PSO’s MAPPING:

PEO PO PSO
1 2 |3 4 5 6 7 8 9 10 11 12 1 2 3
. 13 |3 3 |3 2 - - - - 1 1 - 3 2 -
. 13 |3 3 |2 3 2 1 2 - 1 2 2 3 2 -
m. |1 |2 3 |- - 3 3 3 3 3 2 3 - 2 3




PROGRAM ARTICULATION MATRIX

Course name PO PSO
Year/Sem 1 2 4 5 6 7 8 9 10 [11 (2 1 2 3
Professional English- | 1.6 2.2 1.8 2.2 15 3 3 3 16 | 3 3 3
Matrices and Calculus 3 3 1 1 0 0 0 0 2 0 2 3 - -
Engineering Physics 3 3 1.6 1.2 1.8 1 - -k - - 1 - -k
Engineering Chemistry 2.8 1.3 1.6 1 - 1.5 [1.8 - - - 1.5 - -k
Problem S_olvmg and Python 2 3 3 3 2 i i oL ) > > 3 3 L
| [Programming

Problem S_olvmg and Python 2 3 3 3 2 i i oL ) > > 3 3 L
Programming Laboratory

. . 3 2.4 2.6 1 1
Physics and Chemistry Laboratory 56 13 16 i 1 T4 s — - r ) - —

' English Laboratory® 3 3 3 B 1 B B 3 B 3 B B - - F
Professional English - 11 3 3 3 ] 275 B <] 3 R2 3 B <] - -t
Statistics and Numerical Methods 3 3 1 1 1 0 0 0 R 0o PR ] - - F
IApplied Physics
Basic Electrical and Electronics 2 1.8 1 1 2 1
Engineering

Il [Engineering Graphics 3 1 2 - 2 - - - F 3 2 2 2 F
Engineering Practices Laboratory 3 2 1 1 1 2 2 1 1
Basic Electrical and Electronics 3 3 2 1 1 15 2 1
Engineering Laboratory
Communication Laboratory / Foreign | 2.4 2.8 3 3 1.8 3 3 3 B 3 B 3 - - F
Language *

1 Transforms and Partial Differential 3 3 1 1 0 0 0 0 9 0 0 3 |- i
Equations
IAero Engineering Thermodynamics 3 2.2 2.2 1.2 1.2 1 1 1 - 1 1 1.8 ] 3 1.2 1
Solid Mechanics 3 2.6 21 7 - - - -k - 1 3 3 1
Fluid Mechanics and Machines 3 3 20 |16 14 - - - |- - [po |- 3 1 1
Elements of Aeronautical Engineering| 1 2 2 2 2 - - - 1 2 1 -
IAircraft Systems and Instruments 3 2.8 24 2 2.2 1.8 |2 1 |18 3 1.2 3 1 1
Thermodynamics
and Strength of Materials Laboratory |300 | 2,00 | 2.00 [1.00 | 2.00 [1.00 [1.00 | 1.33 2.00 |2.00 [1.33 [1.33 [2.67 [1.33 [1.33
Fluid Mechanics And Machines
Laboratory 3.00 200 | 2.00 [1.00 | 2.00 [1.00 [1.00 | 2.00 [3.00 [3.00 [2.00 [1.67 |3.00 [1.67 [2.00

i | 1V [Vector Calculus and Complex 3 3 3 P 12 0.6 [0 02 P o h2 h2 |16 |12 W6
Functions
Low Speed Aerodynamics 3 2.3 1.3 1 2 1 1 2 1 1 1.5 |26 |18 2
IAir Breathing Propulsion 3 2.4 22 24 2.8 1.4 |1.8 12 2 2 12 1 3 1 n
Mechanics of Machines 3 2.7 29 7 2 0.8 [1 - - - 08 13 3 1 n
IAircraft Structures-I 2.8 2.2 1.8 1.6 25 - - - |- - R0 28 |14 1
Environmental Science and 2.8 1.8 1 1 - 22 2.4 - - - 1.8 - - F
Sustainability
IAerodynamics Laboratory 3 1.667 |[1.667 |1 2.667 |1 1.333 [2.667[2.333 |3 1.333| 3 2 2
Propulsion Laboratory 3.00 2.33 2.67 [1.67 133 [1.50 [1.50 | 1.00 1.67 1.33 [3.00 [2.00 [2.33

V |Aircraft Structures-I| 3 29 2.1 2.6 2.1 04 |1 - - - 08 3 3 1 |1
IAerodynamics I 2 2.8 28 2.8 2.8 - - -k - - - 3 1 n
Professional Elective |
Professional Elective I
Professional Elective il
IAircraft Structures Laboratory 3 2.3 23 1 1 1 1 1.00 1 1 1 2 1
CAD Laboratory 2.3 2.3 2.3 1 1 1 1 1.00 1 1 2 1

I "V1"[Flight Dynamics 3 2.6 16 Q1 16 1 [t 24 1 1 |16 1.6 |24 [16 |16
IAircraft Design 1.6 3 18 [1.8 2.0 0.0 [2.0 1.0 [0.0 20 00 (1.0 (26 |15 25
Open Elective — I*

Professional Elective IV
Professional Elective V
Professional Elective VI
IAircraft Design Project 3.00 2.33 1.00 [1.33 1.00 [1.50 |1.00 | 1.00 1.67 1.33 |3.00 |1.67 [1.67
Flight Training / Flight Simulation
Laboratory 3 3 2.4 1.4 1.6 1.0 1.2 1.8 2.8 28 (1.8 |1.6 3 1.8 2
IV | VII (Wind Tunnel Technigues 1.0 2.2 1.0 [1.5 2.3 - - - |- - - - 2.6 1
Human Values and Ethics
Elective — Management
Open Elective — II*
Open Elective — IlI**
Open Elective — [V**
lAero Engine and Airframe Laboratory [2.67 3 133 [1 133 [1.0 ]2 2.00 |2.33 |2.33 [1.33 |1.67 |2.33 |1.33 [2.33
IAircraft Systems Lab 3.0 2.67 167 1 1.00 (1.0 [1.00 | 2.00 |2.67 |2.67 |1.67 |1.67 |2.33 [1.67 |2
Computational Analysis Lab 2 2 1 i 1 1 1 1 1 1 2 |1.67 [1.67
VIl |Project Work/ Internship 3 3 3 3 3 3 3 3 B 3 B 3 3 3 B




ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS COLLEGES AFFILIATED TO ANNA UNIVERSITY
B. E. AERONAUTICAL ENGINEERING
REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM
CURRICULUM AND SYLLABI FOR I TO VIl SEMESTERS

SEMESTER |
CATE | PERIODS PER TOTAL
I\SKL) CSSSEE COURSE TITLE - WEEK CONTACT CREDITS
' GORY PERIODS
L T P
1. IP3151 Induction Programme - - - 0
THEORY
2. HS3152 Professional English - | HSMC | 3 | O 0 3 3
3. MA3151 Matrices and Calculus BSC 3 1 0 4 4
4. | PH3151 Engineering Physics BSC 3|0 0 3 3
5. CY3151 Engineering Chemistry BSC 3 0 0 3 3
6. GE3151 Problem S_olvmg and Python ESC 3 0 0 3 3
Programming
7. | CE3152 | s1dog wyL/Heritage of HSMC | 1 | 0| o 1 1
Tamils
PRACTICAL
7. GE3171 Problem Splvmg and Python ESC 0 0 4 4 >
Programming Laboratory
8. BS3171 Physics and Chemistry BSC 0 0 4 4 >
Laboratory
9. | GE3172 English Laboratory * HSMC 1
TOTAL | 16 | 1 10 27 22
$Skill Based Course
SEMESTER Il
PERIODS TOTAL
,3'5 cggggE COURSE TITLE %AC)TFfY' PERWEEK | CONTACT | CREDITS
) L T P PERIODS
THEORY
1. HS3252 Professional English - Il HSMC | 2 0 0 2 2
2. MA3251 Statistics and Numerical Methods BSC 3 1 0 4 4
3. | PH3205 Applied Physics BSC | 3| 0 0 3 3
4 BE3251 Ba5|_c EIe_ctrlcaI and Electronics ESC 3 0 0 3 3
Enq!neer!nq _
5. | GE3251 Engineering Graphics ESC |2 | 0 | 4 6 4
6. NCC Credit Course Level 1# - 2 0 0 2 2
5 GE3252 UG Qsmbleom L Ligpn/| HSMC 1 0 0 1 1
' Tamils and Technology
PRACTICAL
8. GE3271 Engineering Practices Laboratory ESC 0 0 4 4 2
Basic Electrical and Electronics
9. | BE3271 Engineering Laboratory ESC |0 | O 4 4 2
10 GE3272 Communication Laboratory / EEC 0 0 4 4 2
: Foreign Language *
TOTAL |14 | 1 16 31 23

# NCC Credit Course level 1 is offered for NCC students only. The grades earned by the students will be recorded in the Mark
Sheet, however the same shall not be considered for the computation of CGPA.

$ Skill Based Course




SEMESTER 1lI

PERIODS PER TOTAL
NSd ngSEE COURSE TITLE gég\i WEEK CONTACT |CREDITS
' L | T | P | PERIODS
THEORY
1. MA3351 Transforms and Partial Differential BSC 3 110 4 4
Equations
2. AE3351 Aero Engineering Thermodynamics PCC 3 0] 0 3 3
3. AE3352 Solid Mechanics ESC 4 0|0 4 4
4. CE3391 Fluid Mechanics and Machinery ESC 3 1 0 4 4
5. AE3301 Elements_ of Aeronautical PCC 3 ol o 3 3
Engineering
6. AE3302 Aircraft Systems and Instruments PCC 3 0| O 3 3
PRACTICALS
7. AS3361 Thermodynamics and Strength of PCC
. 0 0| 4 4 2
Materials Laboratory
8. CE3362 Fluid Mechanics and Machinery PCC
0 0| 4 4 2
Laboratory
9. GE3361 Professional Development® EEC 0 0ol 2 2 1
TOTAL 19 2 |10 31 26
$ Skill Based Course
SEMESTER IV
PERIODS PER TOTAL
NSC') ng[F\;EE COURSE TITLE gég\i WEEK CONTACT | CREDITS
' L | T | P | PERIODS
THEORY
1. MA3452 Vecto_r Calculus and Complex BSC 3 1 0 4 4
Functions
2. | AE3401 Aerodynamics | PCC 3 0 0 3 3
3. AE3402 Air Breathing Propulsion PCC 3 1 0 4 4
4, AE3491 Mechanics of Machines PCC 3 0 0 3 3
S. | AE3403 Aircraft Structures-| PCC 3 0 0 3 3
6. GE3451 Enwro_nm@tal Sciences and BSC > 0 0 5 >
Sustainability
7. NCC Credit Course Level 2* 3 0 0 3 3
PRACTICALS
8. AE3411 Aerodynamics Laboratory PCC 0 0 4 4 2
9. AE3412 Propulsion Laboratory PCC 0 0 4 4 2
TOTAL | 17 2 8 27 23

# NCC Credit Course level 2 is offered for NCC students only. The grades earned by the students will be
recorded in the Mark Sheet, however the same shall not be considered for the computation of CGPA.




SEMESTER V

PERIODS TOTAL
W s COURSE TITLE SAL- | PERWEEK | CONTACT | CREDITS
L [ T] P | PERIODS
THEORY
1. AE3501 | Aircraft Structures-Il PCC 3 10 0 3 3
2. AE3502 | Aerodynamics Il PCC 3 1|0 0 3 3
3. Professional Elective | PEC - - - - 3
4, Professional Elective Il PEC - - - - 3
5. Professional Elective I PEC - - - - 3
6. Mandatory Course-|¢ MC 3 1ol o 3 Non-Credit
Course
PRACTICALS
7. AE3511 | Aircraft Structures PCC 0 0 4 4 2
Laboratory
8. AE3581 | CAD Laboratory PCC 0 0 4 4 2
TOTAL - - - - 19

&Mandatory Course-l is a Non-credit Course (Student shall select one course from the list given under MC- |)

SEMESTER VI
PERIODS TOTAL
Nsd. ngggE COURSE TITLE gé-&s PER WEEK | CONTACT | CREDITS
L | T|] P | PERIODS
THEORY
1. AE3691 Flight Dynamics PCC 3 1 0 4 4
2. | AE3601 Aircraft Design PCC 310 0 3 3
3. Open Elective — I* OEC 3|0 0 3 3
4. Professional Elective IV PEC - - - - 3
S. Professional Elective V PEC - - - - 3
6. Professional Elective VI PEC -] - - - 3
£ Mandatory Course-II% MC 30| 0 3 Non-Credit
Course
8. NCC Credit Course Level 3* 3|0 0 3 3
PRACTICALS
9. AE3611 Aircraft Design Project PCC 0|0 4 4 2
10. | AE3612 Flight Training / Flight PCC 0] O 4 4 2
Simulation Laboratory
TOTAL | - - - - 23

*Open Elective — | shall be chosen from the emerging technologies.

&Mandatory Course-ll is a Non-credit Course (Student shall select one course from the list given under MC- I1)

#NCC Credit Course level 3 is offered for NCC students only. The grades earned by the students will be recorded
in the Mark Sheet, however the same shall not be considered for the computation of CGPA




SEMESTER VII / VIII*

PERIODS TOTAL
Nsd C%%%SEE COURSE TITLE gég\i PER WEEK | CONTACT | CREDITS
' L | T | P | PERIODS

THEORY
1. AE3701 Wind Tunnel Techniques PCC 3 0 |0 3 3
2. GE3791 | Human Values and Ethics HSMC | 2 0 |0 2 2
3. Elective — Management” HSMC 3 0|0 3 3
4. Open Elective — II** OEC 3 0 0 3 3
5. Open Elective — [11*** OEC 3 0 |0 3 3
6. Open Elective — [\V*** OEC 3 0 |0 3 3
PRACTICALS
7. AE3711 Aero Engine and Airframe PCC 0 0 2 2 1

Laboratory
8. AE3712 Aircraft Systems Laboratory PCC 0 0 2 2 1
9. AE3781 Computational Analysis PCC 0 0 2 2 1

Laboratory

TOTAL | 17 0 | 6 23 20

*If students undergo internship in Semester VII, then the courses offered during semester VII will be offered
during semester VIII.
**Open Elective - Il shall be chosen from the emerging technologies.
**QOpen Elective Il and IV (Shall be chosen from the list of open electives offered by other Programmes)
# Elective - Management shall be chosen from the elective Management courses

SEMESTER VIII / VII*

PERIODS TOTAL
Nsd. C%%FE)SI’EE COURSE TITLE gé;'f{ PER WEEK | CONTACT | CREDITS
L | T] P | PERIODS
PRACTICALS
1. | AE3811 |Project Work /Internship | EEC 0] o] 20 20 10
TOTAL | 0 0 20 20 10

*If students undergo internship in Semester VII, then the courses offered during semester VIl will be offered
during semester VIl

TOTAL CREDITS: 166




MANDATORY COURSES I*

S CATE PERIODS TOTAL
Nd COURSE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' CODE L [T |P PERIODS
1. MX3081 Introduction to Women MC 3|]0| O 3 0
and Gender Studies
2. MX3082 Elements of Literature MC 310 0 3 0
3. MX3083 Film Appreciation MC 3]0 0 3 0
4. MX3084 Disaster Risk Reduction MC 3|0 O 3 0
and Management
*Mandatory Courses are offered as Non-Credit courses
MANDATORY COURSES II*
PERIODS TOTAL
SO CCC:)CL)JSSE COURSE TITLE géy\z( PER WEEK | CONTACT | CREDITS
' L [T |P PERIODS
1. MX3085 | Well Being with MC 3|]0| O 3 0
Traditional Practices -
Yoga, Ayurveda and
Siddha
2. MX3086 | History of Science and MC 3|10| O 3 0
Technology in India
3. MX3087 | Political and Economic MC 3|]0| O 3 0
Thought for a Humane
Society
4, MX3088 | State, Nation Building MC 3|10| O 3 0
and Politics in India
5. MX3089 | Industrial Safety MC 3|10| O 3 0
*Mandatory Courses are offered as Non-Credit courses
ELECTIVE - MANAGEMENT COURSES
SL COURSE CATE PERIODS TOTAL
NO‘ CODE | COURSE TITLE GORY PERWEEK | CONTACT | CREDITS
' L |T]|P PERIODS
1. GE3751 | Principles of Management HSMC 310] O 3 3
2. GE3752 | Total Quality Management HSMC 3/]0] 0 3 3
3. GE3753 | Engineering Economics and | HSMC 3|0 O 3 3
Financial Accounting
4. GE3754 | Human Resource HSMC 30| O 3 3
Management
5. GE3755 | Knowledge Management HSMC 3]0 0 3 3
6. GE3792 | Industrial Management HSMC 3]0 0 3 3




PROFESSIONAL ELECTIVE COURSES:VERTICALS

VERTICAL 1 VERTICAL 2 VERTICAL 3 VERTICAL 4 VERTICAL 5 VERTICAL 6 VERTICAL 7
AERODYNAMICS AND | AEROspAce | AVIONICS AND AIRCRAFT DIVERSIFIED DIVERSIFIED
COMPUTATIONAL PROPULSION STRUCTURES DRONE MAINTENANCE COURSES COURSES
ENGINEERING TECHNOLOGY GROUP 1 GROUP 2
Numerical Methods in Fluid Experimental Fatigue and Fracture Avioni Airframe Maintenance |Design of Gas Turbine [Boundary Layer
) : h vionics X .
Dynamics Aerodynamics Mechanics and Repair Engine Components  |Theory
. . Aircraft General S
Computational Heat Transfer Highspeed . Experlr_nental Stress Con_trol . Engineering and Vlbra_t|<_)n and Aero Theory of Elasticity
Aerodynamics Analysis Engineering Elasticity

Maintenance Practices

Finite Element Methods

Industrial Aerodynamics

Composite Materials
and Structures

Guidance and
Control

Civil Aviation
Regulations

Manufacturing
Processes

Structural Dynamics

Computational Fluid Dynamics

Rocket Propulsion

Additive
Manufacturing

Navigation and
Communication
System

Aircraft Engine
Maintenance and
Repair

Turbo Machines

Heat Transfer

Computer Aided Design and

Analysis

Advanced Propulsion
Systems

Non Destructive
Testing and
Evaluation

Design of UAV
systems

Air Traffic Control

Helicopter Theory

Aeroelasticity

Grid Generation Techniques

Hypersonic

Aerodynamics

Aerospace Materials

Aerodynamics of

Drones

Airport Management

Smart Materials and

Structures

Advanced Vehicle
Engineering

Registration of Professional Elective Courses from Verticals:

Refer to the Regulations 2021, Clause 6.3. (Amended on 27.07.2023)




PROFESSIONAL ELECTIVE COURSES:VERTICALS

VERTICAL 1: COMPUTATIONAL ENGINEERING

SL. COURS CATE PERIODS TOTAL
NO. ECODE COURSE TITLE GORY PER WEEK CONTACT| CREDITS
L T P PERIODS
1. CAES331 Numerlcal Methods in PEC 3 0 0 3 3
Fluid Dynamics
2. CAE332 Computational Heat PEC 3 0 0 3 3
Transfer
3. CAE333 Finite Element Methods PEC 3
4. CAE334 Computational Fluid PEC 3
Dynamics
5. CAE335 Computer Aided Design PEC
. 3 0 0 3 3
and Analysis
6. CAE336 Grid G_eneratlon PEC 3 0 0 3 3
Techniques
VERTICAL 2: AERODYNAMICS AND PROPULSION
SL. | COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT | CREDITS
L | T P PERIODS
1. CAE337 Experlment_al PEC 3 0 0 3 3
Aerodynamics
2. CAE338 High Speed_ PEC 3 0 0 3 3
Aerodynamics
3. CAE339 Industrial PEC
Aerodynamics 3 0 0 3 3
4, CAE340 Rocket Propulsion PEC 3
5. CAE341 Advanced Propulsion PEC 3 0 0 3 3
Systems
6. CAE342 Hypersonlc_ PEC 3 0 0 3 3
Aerodynamics
VERTICAL 3 : AEROSPACE STRUCTURES
SL. COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT| CREDITS
L T P PERIODS
1. CAE343 Fatigue and Fracture PEC 3 0 0 3 3
Mechanics
2. CAE344 Experimental Stress PEC 3 0 0 3 3
Analysis
3. CAE345 Composite Materials and PEC 3 0 0 3 3
Structures
4, CME339 Additive Manufacturing PEC 2 0 2 4 3
5. CMF338 Non Destructive Testing PEC 3 0 0 3 3
and Evaluation
6. CAE346 Aerospace Materials PEC 3 0 0 3 3

10




VERTICAL 4: AVIONICS AND DRONE TECHNOLOGY

SI. | Course Periods Total
No. code Course title Category | Per week contact | Credits
L T [3) periods
1. CAE347 | Avionics PEC 3 0 0 3 3
2. CAE348 | Control Engineering PEC 3 0 0 3 3
3. CAE349 | Guidance and Control PEC 3 0 0 3 3
4, CAE350 | Navigation and PEC 3 0 0 3 3
Communication System
5. CAE351 | Design of UAV Systems PEC 3 0 0 3 3
6. CAE352 | Aerodynamics of Drones PEC 3 0 0 3 3
VERTICALS: AIRCRAFT MAINTENANCE
Sl. Course Periods Total
No. Code Course title Category | Per week contact | Credits
L T = periods
1. AE3001 | Airframe Maintenance and PEC 3 0 0 3 3
Repair
2. AE3002 | Aircraft General Engineering PEC 3 0 0 3 3
and Maintenance Practices
3. AE3003 | Civil Aviation Regulations PEC 3 0 0 3 3
4. AE3004 | Aircraft Engine Maintenance PEC 3 0 0 3 3
and Repair
5. AE3010 | Air Traffic Control PEC 3 0 0 3 3
6. AE3005 | Airport Management PEC 3 0 0 3 3
VERTICAL 6: DIVERSIFIED COURSES GROUP 1
Sl.| Course Cate Periods Total
No.| Code Course title gory Per week Contact | Credits
L T P Periods
1. | AE3006 Design of Gas Turbine Engine PEC 3 0 0 3 3
Components
2. | AE3007 Vibration and Aero Elasticity PEC 3 0 0 3 3
3. | ME3393 Manufacturing Processes PEC 3 0 0 3 3
4. | CAE353 Turbo Machines PEC 3 0 0 3 3
5. | AE3008 Helicopter Theory PEC 3 0 0 3 3
6. | CAE354 Smart Materials and Structures PEC 3 0 0 3 3
VERTICAL 7: DIVERSIFIED COURSES GROUP 2
Course Cate Periods Total
Sl.| code Course title gory Per week Contact Credits
No. L T P Periods
1. CAE355 | Boundary Layer Theory PEC 3 0 0 3 3
2. CAE356 | Theory of Elasticity PEC 3 0 0 3 3
3. CAE357 | Structural Dynamics PEC 3 0 0 3 3
4. CAE358 | Heat Transfer PEC 3 0 0 3 3
5. AE3009 | Aeroelasticity PEC 3 0 0 3 3
6. CME393 Advanced Vehicle PEC 3 0 0 3 3
Engineering

11




OPEN ELECTIVES

(Students shall choose the open elective courses, such that the course contents are not
similar to any other course contents/title under other course categories).

OPEN ELECTIVE I AND Il
(EMERGING TECHNOLOGIES)
To be offered other than Faculty of Information and Communication Engineering

sL. COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
L | T| P | PERIODS
1. OCS351 | Artificial Intelligence and OEC 2 |0] 2 4 3
Machine Learning
Fundamentals
2. OCS352 | IoT Concepts and OEC 2 0] 2 4 3
Applications
3. OCS353 | Data Science Fundamentals OEC 2 |02 4 3
4. CCS333 | Augmented Reality /Virtual OEC 2 0] 2 4 3
Reality
OPEN ELECTIVES - Il
sL. COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
LI T| P PERIODS
1. OHS351 English for Competitive OEC |3 | O 0 3 3
Examinations
2. OMG352 NGOs and Sustainable OEC |3 | O 0 3 3
Development
3. OMG353 Democracy and Good OEC | 3|0 0 3 3
Governance
4. OCE353 Lean Concepts, Tools And OEC 3|0 0 3 3
Practices
5. CME365 Renewable Energy OEC | 3|0 0 3 3
Technologies
6. OME354 Applied Design Thinking OEC | 3]0 0 3 3
7. MF3003 Reverse Engineering OEC | 3]0 0 3 3
8. OPR351 Sustainable Manufacturing OEC | 3]0 0 3 3
9. AU3791 Electric and Hybrid Vehicles OEC | 3]0 0 3 3
10. | OAS352 Space Engineering OEC [ 3 |0 0 3 3
11. | OIM351 Industrial Management OEC [ 3|0 0 3 3
12. | OIE354 Quality Engineering OEC | 3]0 0 3 3
13. | OSF351 Fire Safety Engineering OEC | 3]0 0 3 3
14. | OML351 Introduction to non-destructive OEC |3 | O 0 3 3
testing
15. | OMR351 Mechatronics OEC [ 3|0 0 3 3
16. | ORA351 Foundation of Robotics OEC [ 3 |0 0 3 3
17. | OGI351 Remote Sensing Concepts OEC 310 0 3 3
18. | OAI351 Urban Agriculture OEC [ 3 | O 0 3 3
19. | OEN351 Drinking Water Supply and OEC |3 | O 0 3 3
Treatment
20. | OEE352 Electric Vehicle technology OEC [ 3|0 0 3 3
21. | OEI353 Introduction to PLC OEC |3 | O 0 3 3
Programming
22. | OCH351 Nano Technology OEC | 3]0 0 3 3
23. | OCH352 Functional Materials OEC | 3]0 0 3 3




24. | OFD352 Traditional Indian Foods OEC |3 |0 0 3 3
25. | OFD353 Introduction to Food Processing | OEC | 3 | 0 0 3 3
26. | OPY352 IPR for Pharma Industry OEC | 3|0 0 3 3
27. | OTT351 Basics of Textile Finishing OEC | 3]0 0 3 3
28. | OTT352 Industrial Engineering for OEC | 3|0 0 3 3
Garment Industry
29. | OTT353 Basics of Textile Manufacture OEC [ 3 |0 0 3 3
30. | OPE351 Introduction to Petroleum OEC |3 | O 0 3 3
Refining and Petrochemicals
31. | CPE334 Energy Conservation and OEC |3 | O 0 3 3
Management
32. | OPT351 Basics of Plastics Processing OEC | 3|0 0 3 3
33. | OEC351 Signals and Systems OEC | 3]0 0 3 3
34. | OEC352 Fundamentals of Electronic OEC |3 | O 0 3 3
Devices and Circuits
35. | CBM348 Foundation Skills in integrated OEC | 3|0 0 3 3
product Development
36. | CBM333 Assistive Technology OEC | 3]0 0 3 3
37. | OMA352 Operations Research OEC [ 3 | O 0 3 3
38. | OMA353 Algebra and Number Theory OEC | 3]0 0 3 3
39. | OMA354 Linear Algebra OEC | 3]0 0 3 3
40. | OBT352 Basics of Microbial Technology OEC |3 |0 0 3 3
41. | OBT353 Basics of Biomolecules OEC [ 3 |0 0 3 3
42. | OBT354 Fundamentals of Cell and OEC |3 | O 0 3 3
Molecular Biology
OPEN ELECTIVES - IV
<L | COURSE CATE PER{/‘\?EDSKPER TOTAL
NO. CODE COURSE TITLE GORY CONTACT | CREDITS
L T P PERIODS
1. OHS352 | Project Report Writing OEC 3 0 0 3 3
2. OMA355 | Advanced Numerical Methods OEC 3 0 0 3 3
3. OMA356 | Random Processes OEC 3 0 0 3 3
4, OMAS357 | Queuing and Reliability OEC 3 0 0 3 3
Modelling
5. OMG354 | Production and Operations OEC 3 0 0 3 3
Management for Entrepreneurs
6. OCE354 | Basics of Integrated Water OEC 3 0 0 3 3
Resources Management
7. OMG355 | Multivariate Data Analysis OEC 3 0 0 3 3
8. OMES352 | Additive Manufacturing OEC 3 0 0 3 3
9. CME343 | New Product Development OEC 3 0 0 3 3
10. | OME355 | Industrial Design & Rapid OEC 3 0 0 3 3
Prototyping Technigues
11. MF3010 | Micro and Precision Engineering OEC 3 0 0 3 3
12. | OMF354 | Cost Management of OEC 3 0 0 3 3
Engineering Projects
13. | OAS353 | Space Vehicles OEC 3 0 0 3 3
14. | AU3002 | Batteries and Management OEC 3 0 0 3 3
system
15. | AU3008 | Sensors and Actuators OEC 3 0 0 3 3
16. | OIM352 | Management Science OEC 3 0 0 3 3
17. | OIM353 | Production Planning and Control OEC 3 0 0 3 3
18. OIE353 | Operations Management OEC 3 0 0 3 3
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19. | OSF352 | Industrial Hygiene OEC 3 0 0 3 3

20. | OSF353 | Chemical Process Safety OEC 3 0 0 3 3

21. | OML352 | Electrical, Electronic and OEC 3 0 0 3 3
Magnetic materials

22. | OML353 | Nanomaterials and applications OEC 3 0 0 3 3

23. | OMR352 | Hydraulics and Pneumatics OEC 3 0 0 3 3

24. | OMR353 | Sensors OEC 3 0 0 3 3

25. | ORA352 | Concepts in Mobile Robots OEC 3 0 0 3 3

26. | MV3501 | Marine Propulsion OEC 3 0 0 3 3

27. | OMV351 | Marine Merchant Vessels OEC 3 0 0 3 3

28. | OMV352 | Elements of Marine Engineering OEC 3 0 0 3 3

29. | CRAS332 | Drone Technologies OEC 3 0 0 3 3

30. | OGI352 | Geographical Information OEC 3 0 0 3 3
System

31. OAI352 | Agriculture Entrepreneurship OEC 3 0 0 3 3
Development

32. | OEN352 | Biodiversity Conservation OEC 3 0 0 3 3

33. | OEE353 | Introduction to control systems OEC 3 0 0 3 3

34. OEI354 | Introduction to Industrial OEC 3 0 0 3 3
Automation Systems

35. | OCH353 | Energy Technology OEC 3 0 0 3 3

36. | OCH354 | Surface Science OEC 3 0 0 3 3

37. | OFD354 | Fundamentals of Food OEC 3 0 0 3 3
Engineering

38. | OFD355 | Food safety and Quality OEC 3 0 0 3 3
Regulations

39. | OPY353 | Nutraceuticals OEC 3 0 0 3 3

40. | OTT354 | Basics of Dyeing and Printing OEC 3 0 0 3 3

41. | FT3201 | Fibre Science OEC 3 0 0 3 3

42. | OTT355 | Garment Manufacturing OEC 3 0 0 3 3
Technology

43. | OPE353 | Industrial Safety OEC 3 0 0 3 3

44. | OPE354 | Unit Operations in Petro OEC 3 0 0 3 3
Chemical Industries

45. | OPT352 | Plastic Materials for Engineers OEC 3 0 0 3 3

46. | OPT353 | Properties and Testing of OEC 3 0 0 3 3
Plastics

47. | OEC353 | VLSI Design OEC 3 0 0 3 3

48. | CBM370 [ Wearable devices OEC 3 0 0 3 3

49. | CBM356 | Medical Informatics OEC 3 0 0 3 3

50. | OBT355 | Biotechnology for Waste OEC 3 0 0 3 3
Management

51. | OBT356 | Lifestyle Diseases OEC 3 0 0 3 3

52. | OBT357 | Biotechnology in Health Care OEC 3 0 0 3 3
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SUMMARY

B.E. AERONAUTICAL ENGINEERING

S No SZ?;Ct Credits per Semester Total_
I Il 1] \Y Vv VI Vil vii /| Credits
VI VI

1 HSMC 4 3 5 12

2 BSC 12 7 4 6 29

3 ESC 5 11 8 24

4 PCC 13 17 10 11 6 57

5 PEC 9 9 18

6 OEC 3 9 12

7 EEC 1 2 1 10 14
£ /(I?\llloa?ng ;?(;j rl)t/) v v

Total 22 23 26 23 19 23 20 10 166
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ENROLLMENT FOR B.E./B. TECH. (HONOURS) / MINOR DEGREE (OPTIONAL)
A student can also optionally register for additional courses (18 credits) and become eligible for the
award of B.E. / B. Tech. (Honours) or Minor degree.

For B.E. / B. Tech. (Honours), a student shall register for the additional courses (18 credits) from
semester V onwards. These courses shall be from the same vertical or a combination of different
verticals of the same programme of study only.

For minor degree, a student shall register for the additional courses (18 credits) from semester
V onwards. All these courses have to be in a particular vertical from any one of the other
programmes, Moreover, for minor degree the student can register for courses from any one of the
following verticals also.

Complete details are available in clause 4.10 (Amendments) of Regulations 2021.

VERTICALS FOR MINOR DEGREE (In addition to all the verticals of other programmes)

VERTICAL | VERTICAL I VERTICAL Il VERTICAL IV VERTICAL V
Fintech and Entrepreneurshi Public Business Data Environment and
Block Chain P P Administration Analytics Sustainability
Financial Foundations of Principles of Public | Statistics for Sustainable
Management Entrepreneurship Administration Management infrastructure
Development
Fundamentals | Team Building and Constitution of Datamining for Sustainable

of Investment Leadership India Business Agriculture and
Management for Intelligence Environmental
Business Management

Banking, Creativity and Public Personnel Human Sustainable Bio

Financial Innovation in Administration Resource Materials

Services and Entrepreneurship Analytics

Insurance

Introduction to

Principles of Marketing

Administrative

Marketing and

Materials for Energy

Blockchain and | Management for Theories Social Media Sustainability

its Applications | Business Web Analytics

Fintech Human Resource Indian Operation and Green Technology

Personal Management for Administrative Supply Chain

Finance and Entrepreneurs System Analytics

Payments

Introduction to | Financing New Public Policy Financial Environmental

Fintech Business Ventures Administration Analytics Quality Monitoring
and Analysis

- - - - Integrated Energy

Planning for
Sustainable

Development

Energy Efficiency for
Sustainable
Development
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(Choice of courses for Minor degree is to be made from any one vertical of other
programmes or from anyone of the following verticals)

VERTICAL 1: FINTECH AND BLOCK CHAIN

PERIODS TOTAL
S'a nggg'f COURSE TITLE gggi PER WEEK | cONTACT | CREDITS
' L|T| P PERIODS
1. CMG331 Financial PEC 310l o 3 3
Management
2. CMG332 Fundamentals of PEC 310l o 3 3
Investment
3. CMG333 | Banking, Financial
Services and PEC 3(10| O 3 3
Insurance
4, CMG334 Introduction to
Blockchain and its PEC 3(10| O 3 3
Applications
5. CMG335 Fintech Personal
Finance and PEC 3 (10| O 3 3
Payments
6. CMG336 Introductlonto PEC 310l o 3 3
Fintech
VERTICAL 2: ENTREPRENEURSHIP
PERIODS TOTAL
SIC_) C%LCJ)%SEE COURSE TITLE ggy\i PER WEEK | CONTACT | CREDITS
) L|T| P PERIODS
1. CMG337 | Foundations of_ pec 1310l o 3 3
Entrepreneurship
2. CMG338 | Team Building and
Leadership pec |3 10l o 3 3
Management for
Business
3. CMG339 | Creativity and
Innovation in PEC | 3 |0]| O 3 3
Entrepreneurship
4. CMG340 | Principles of
Marketing PEC | 3|0 O 3 3
Management for
Business
5. CMG341 | Human Resource
Management for PEC [ 3|0]| O 3 3
Entrepreneurs
6. CMG342 Flna}ncmg New PEC | 310 0O 3 3
Business Ventures
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VERTICAL 3: PUBLIC ADMINISTRATION

SL COURSE CATE PERIODS TOTAL
NO' CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L|{T| P PERIODS
1. CMG343 Prln(:_lplesquubllc pec 310! o 3 3
Administration
2. CMG344 | Constitution of India PEC |3]/0] O 3 3
3. CMG345 | Public Personnel
Administration PEC 131010 3 3
CMG346 | Administrative Theories PEC [3|/01| O 3 3
5. CMG347 | Indian Administrative pec [ 310! o 3 3
System
6. CMG348 Publl_c_Pollc_y pECc 3101 0 3 3
Administration
VERTICAL 4: BUSINESS DATA ANALYTICS
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L | T| P PERIODS
1. | CMG349 Statistics for PEC 310l 0 3 3
Management
2. | CMG350 Datf_;lmlnlngfor_ PEC 3 1ol o 3 3
Business Intelligence
3. | CMG351 Human Resource PEC 310l o 3 3
Analytics
4. | CMG352 Marketing and Social
Media Web Analytics PEC 31010 3 3
5. | CMG353 Operation and Supply
. ) PEC
Chain Analytics
6. CMG354 Financial Analytics PEC
VERTICAL 5: ENVIRONMENT AND SUSTAINABILITY
SL COURSE CATE PERIODS TOTAL
NO. CODE | COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
) LT P PERIODS
1 | cES331 Sustainable infrastructure pECc |310!| o 3 3
Development
2. | CES332 | Sustainable Agriculture
and Environmental PEC 310 0 3 3
Management
3. | CES333 | Sustainable Bio Materials | PEC |3 | 0| O 3 3
4. | CES334 Mater!als f_qr Energy PEC 1310 0O 3 3
Sustainability
5. | CES335 | Green Technology PEC | 3]0 O 3 3
6. | CES336 Enwronmental Quallty_ pEC |310!| o 3 3
Monitoring and Analysis
7. | CES337 | Integrated Energy
Planning for Sustainable PEC | 30| O 3 3
Development
8. | CES338 | Energy Efficiency for
Sustainable PEC |3]0| O 3 3
Development
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IP3151 INDUCTION PROGRAMME

This is a mandatory 2 week programme to be conducted as soon as the students enter the institution.
Normal classes start only after the induction program is over.

The induction programme has been introduced by AICTE with the following objective:

“Engineering colleges were established to train graduates well in the branch/department of
admission, have a holistic outlook, and have a desire to work for national needs and beyond. The
graduating student must have knowledge and skills in the area of his/her study. However, he/she
must also have broad understanding of society and relationships. Character needs to be nurtured
as an essential quality by which he/she would understand and fulfill his/her responsibility as an
engineer, a citizen and a human being. Besides the above, several meta-skills and underlying values
are needed.”

“One will have to work closely with the newly joined students in making them feel comfortable, allow
them to explore their academic interests and activities, reduce competition and make them work for
excellence, promote bonding within them, build relations between teachers and students, give a
broader view of life, and build character. “

Hence, the purpose of this programme is to make the students feel comfortable in their new
environment, open them up, set a healthy daily routine, create bonding in the batch as well as
between faculty and students, develop awareness, sensitivity and understanding of the self, people
around them, society at large, and nature.

The following are the activities under the induction program in which the student would be fully
engaged throughout the day for the entire duration of the program.

0] Physical Activity
This would involve a daily routine of physical activity with games and sports, yoga, gardening, etc.
(i) Creative Arts

Every student would choose one skill related to the arts whether visual arts or performing arts.
Examples are painting, sculpture, pottery, music, dance etc. The student would pursue it everyday
for the duration of the program. These would allow for creative expression. It would develop a sense
of aesthetics and also enhance creativity which would, hopefully, grow into engineering design later.

(iii) Universal Human Values

This is the anchoring activity of the Induction Programme. It gets the student to explore oneself and
allows one to experience the joy of learning, stand up to peer pressure, take decisions with courage,
be aware of relationships with colleagues and supporting stay in the hostel and department, be
sensitive to others, etc. A module in Universal Human Values provides the base. Methodology of
teaching this content is extremely important. It must not be through do's and dont's, but get students
to explore and think by engaging them in a dialogue. It is best taught through group discussions and
real life activities rather than lecturing.

Discussions would be conducted in small groups of about 20 students with a faculty

mentor each. It would be effective that the faculty mentor assigned is also the faculty advisor for the
student for the full duration of the UG programme.

(iv) Literary Activity

Literary activity would encompass reading, writing and possibly, debating, enacting a play etc.
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(v) Proficiency Modules

This would address some lacunas that students might have, for example, English, computer
familiarity etc.

(vi) Lectures by Eminent People

Motivational lectures by eminent people from all walks of life should be arranged to give the students
exposure to people who are socially active or in public life.

(vii) Visits to Local Area

A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized. This
would familiarize them with the area as well as expose them to the under privileged.

(viii)  Familiarization to Dept./Branch & Innovations

They should be told about what getting into a branch or department means what role it plays in
society, through its technology. They should also be shown the laboratories, workshops & other
facilities.

(ix) Department Specific Activities

About a week can be spent in introducing activities (games, quizzes, social interactions, small
experiments, design thinking etc.) that are relevant to the particular branch of Engineering
/Technology/Architecture that can serve as a motivation and kindle interest in building things
(become a maker) in that particular field. This can be conducted in the form of a workshop. For
example, CSE and IT students may be introduced to activities that kindle computational thinking,
and get them to build simple games. ECE students may be introduced to building simple circuits as
an extension of their knowledge in Science, and so on. Students may be asked to build stuff using
their knowledge of science.

Induction Programme is totally an activity based programme and therefore there shall be no
tests / assessments during this programme.

References:
Guide to Induction program from AICTE
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HS3152 PROFESSIONAL ENGLISH - | L TPC
03

OBJECTIVES:

e To improve the communicative competence of learners

e To learn to use basic grammatic structures in suitable contexts

e To acquire lexical competence and use them appropriately in a sentence and understand
their meaning in a text

e To help learners use language effectively in professional contexts

e To develop learners’ ability to read and write complex texts, summaries, articles, blogs,
definitions, essays and user manuals.

UNIT | INTRODUCTION TO EFFECTIVE COMMUNICATION 1
What is effective communication? (Explain using activities) Why is communication critical for
excellence during study, research and work? What are the seven C’s of effective communication?
What are key language skills? What is effective listening? What does it involve? What is effective
speaking? What does it mean to be an excellent reader? What should you be able to do? What is
effective writing? How does one develop language and communication skills? What does the course
focus on? How are communication and language skills going to be enhanced during this course?
What do you as a learner need to do to enhance your English language and communication skills
to get the best out of this course?

INTRODUCTION TO FUNDAMENTALS OF COMMUNICATION 8
Reading - Reading brochures (technical context), telephone messages / social media messages
relevant to technical contexts and emails. Writing - Writing emails / letters introducing oneself.
Grammar - Present Tense (simple and progressive); Question types: Why/ Yes or No/ and Tags.
Vocabulary - Synonyms; One word substitution; Abbreviations & Acronyms (as used in technical
contexts).

UNIT II NARRATION AND SUMMATION 9
Reading - Reading biographies, travelogues, newspaper reports, Excerpts from literature, and travel
& technical blogs. Writing - Guided writing-- Paragraph writing Short Report on an event (field trip
etc.) Grammar —Past tense (simple); Subject-Verb Agreement; and Prepositions. Vocabulary - Word
forms (prefixes& suffixes); Synonyms and Antonyms. Phrasal verbs.

UNIT 1 DESCRIPTION OF A PROCESS / PRODUCT 9
Reading — Reading advertisements, gadget reviews; user manuals. Writing - Writing definitions;
instructions; and Product /Process description. Grammar - Imperatives; Adjectives; Degrees of
comparison; Present & Past Perfect Tenses. Vocabulary - Compound Nouns, Homonyms; and
Homophones, discourse markers (connectives & sequence words).

UNIT IV CLASSIFICATION AND RECOMMENDATIONS 9
Reading — Newspaper articles; Journal reports —and Non Verbal Communication (tables, pie charts
etc,). Writing — Note-making / Note-taking (*Study skills to be taught, not tested); Writing
recommendations; Transferring information from non verbal (chart, graph etc, to verbal mode)
Grammar — Articles; Pronouns - Possessive & Relative pronouns. Vocabulary - Collocations; Fixed
/ Semi fixed expressions.

UNIT V EXPRESSION 9
Reading — Reading editorials; and Opinion Blogs; Writing — Essay Writing (Descriptive or narrative).
Grammar — Future Tenses, Punctuation; Negation (Statements & Questions); and Simple,
Compound & Complex Sentences. Vocabulary - Cause & Effect Expressions — Content vs Function
words.

TOTAL : 45 PERIODS
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LEARNING OUTCOMES:
At the end of the course, learners will be able

To use appropriate words in a professional context

To gain understanding of basic grammatical structures and use them in right context.

To read and infer the denotative and connotative meanings of technical texts

To read and interpret information presented in tables, charts and other graphic forms

To write definitions, descriptions, narrations and essays on various topics

TEXT BOOKS:

1. English for Engineers & Technologists Orient Blackswan Private Ltd. Department of English,
Anna University, (2020 edition)

2. English for Science & Technology Cambridge University Press, 2021.
Authored by Dr. Veena Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis, Dr. KN.

Shoba, and Dr. Lourdes Joevani, Department of English, Anna University.

REFERENCE BOOKS:

1. Technical Communication — Principles And Practices By Meenakshi Raman & Sangeeta
Sharma, Oxford Univ. Press, 2016, New Delhi.

2. A Course Book On Technical English By Lakshminarayanan, Scitech Publications (India)
Pvt. Ltd.

3. English For Technical Communication (With CD) By Aysha Viswamohan, Mcgraw Hill
Education, ISBN : 0070264244.

4. Effective Communication Skill, Kulbhusan Kumar, RS Salaria, Khanna Publishing House.

5. Learning to Communicate — Dr. V. Chellammal, Allied Publishing House, New Delhi,2003.

ASSESSMENT PATTERN
Two internal assessments and an end semester examination to test students’ reading and writing
skills along with their grammatical and lexical competence.

CO-PO & PSO MAPPING

co PO PSO
1] 2 [ 3 [4]5][6]7]8]9]10 [1N[12[1]2]3
11 [ 1 [ 1 [1[1[3[3 313 [-13]-1-1-
2 (1] 1 [ 1 [1 (133313 -13-1-1-
3 2|3 | 2 [3|2[3[3 3233 ][3]--1-
4 [2 [ 3 [ 2 3|23 [3[3 233 [3]-1]-1-
5 2 | 3 | 3 |3 -3 [3[3[2]3]-13]-1-1-
AVg.[16 | 22 (18 |[22(15 | 3 | 3 | 3 |[16]3 | 3 | 3 |- |- F

[

o 1-low, 2-medium, 3-high, -“- no correlation
¢ Note: The average value of this course to be used for program articulation matrix.
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Aysha+Viswamohan&search-alias=stripbooks

MA3151 MATRICES AND CALCULUS

wrr

COURSE OBJECTIVES:

e To develop the use of matrix algebra techniques that is needed by engineers for practical
applications.

e To familiarize the students with differential calculus.

e To familiarize the student with functions of several variables. This is needed in many
branches of engineering.
To make the students understand various techniques of integration.

e To acquaint the student with mathematical tools needed in evaluating multiple integrals and
their applications.

UNIT - | MATRICES 9+3
Eigenvalues and Eigenvectors of a real matrix — Characteristic equation — Properties of Eigenvalues
and Eigenvectors — Cayley - Hamilton theorem — Diagonalization of matrices by orthogonal
transformation — Reduction of a quadratic form to canonical form by orthogonal transformation —
Nature of quadratic forms — Applications: Stretching of an elastic membrane.

UNIT -l DIFFERENTIAL CALCULUS 9+3
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules (sum,
product, quotient, chain rules) - Implicit differentiation - Logarithmic differentiation - Applications :
Maxima and Minima of functions of one variable.

UNIT - 11l FUNCTIONS OF SEVERAL VARIABLES 9+3
Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change of
variables — Jacobians — Partial differentiation of implicit functions — Taylor’s series for functions of
two variables — Applications : Maxima and minima of functions of two variables and Lagrange’s
method of undetermined multipliers.

UNIT - IV INTEGRAL CALCULUS 9+3
Definite and Indefinite integrals - Substitution rule - Techniques of Integration: Integration by parts,
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial
fraction, Integration of irrational functions - Improper integrals - Applications : Hydrostatic force and
pressure, moments and centres of mass.

UNIT -V MULTIPLE INTEGRALS 9+3
Double integrals — Change of order of integration — Double integrals in polar coordinates — Area
enclosed by plane curves — Triple integrals — Volume of solids — Change of variables in double and
triple integrals — Applications : Moments and centres of mass, moment of inertia.
TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of the course the students will be able to
e Use the matrix algebra methods for solving practical problems.
Apply differential calculus tools in solving various application problems.
Able to use differential calculus ideas on several variable functions.
Apply different methods of integration in solving practical problems.
Apply multiple integral ideas in solving areas, volumes and other practical problems.

TEXT BOOKS:

1. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons, 10" Edition, New
Delhi, 2016.

2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 44™ Edition,
2018.

3. James Stewart, "Calculus : Early Transcendentals", Cengage Learning, 8" Edition, New Delhi,
2015. [For Units Il & IV - Sections 1.1, 2.2, 2.3, 2.5, 2.7 (Tangents problems only), 2.8, 3.1 to
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3.6,3.11, 4.1, 4.3, 5.1 (Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5,
7.1-7.4and 7.8].
REFERENCES :
1. Anton. H, Bivens. | and Davis. S, " Calculus ", Wiley, 10" Edition, 2016
2. Bali. N., Goyal. M. and Watkins. C., “Advanced Engineering Mathematics”, Firewall
Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7" Edition, 20009.
3. Jain. R.K. and lyengar. S.R.K., “Advanced Engineering Mathematics”, Narosa Publications,

New Delhi, 5" Edition, 2016.

4. Narayanan. S. and Manicavachagom Pillai. T. K., “Calculus" Volume 1 and II,
S. Viswanathan Publishers Pvt. Ltd., Chennai, 20009.

5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd,
New Delhi, 2016.

6. Srimantha Pal and Bhunia. S.C, "Engineering Mathematics” Oxford University Press, 2015.

7. Thomas. G. B., Hass. J, and Weir. M.D, "Thomas Calculus ", 14" Edition, Pearson India, 2018.

PO1[PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 |PO9 [PO10 |[PO11 [PO12 | PSO1 [ PSO2 | PSO3

cotl | 3 3 1 1 0 0 0 0 2 0 2 3 - - -

co2 | 3 3 1 1 0 0 0 0 2 0 2 3

co3 | 3 3 1 1 0 0 0 0 2 0 2 3

coa | 3 3 1 1 0 0 0 0 2 0 2 3

cos | 3 3 1 1 0 0 0 0 2 0 2 3

Avg 3 3 1 1 0 0 0 0 2 0 2 3
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PH3151 ENGINEERING PHYSICS LTPC
3003
COURSE OBJECTIVES

e To make the students effectively to achieve an understanding of mechanics.

e To enable the students to gain knowledge of electromagnetic waves and its applications.
e To introduce the basics of oscillations, optics and lasers.
¢ Equipping the students to be successfully understand the importance of quantum physics.
¢ To motivate the students towards the applications of quantum mechanics.
UNIT | MECHANICS 9

Multi-particle dynamics: Center of mass (CM) — CM of continuous bodies — motion of the CM —
kinetic energy of system of particles. Rotation of rigid bodies: Rotational kinematics — rotational
kinetic energy and moment of inertia - theorems of M .I -moment of inertia of continuous bodies —
M.l of a diatomic molecule - torque — rotational dynamics of rigid bodies — conservation of angular
momentum — rotational energy state of a rigid diatomic molecule - gyroscope - torsional pendulum
— double pendulum —Introduction to nonlinear oscillations.

UNIT II ELECTROMAGNETIC WAVES 9
The Maxwell’s equations - wave equation; Plane electromagnetic waves in vacuum, Conditions on
the wave field - properties of electromagnetic waves: speed, amplitude, phase, orientation and
waves in matter - polarization - Producing electromagnetic waves - Energy and momentum in EM
waves: Intensity, waves from localized sources, momentum and radiation pressure - Cell-phone
reception. Reflection and transmission of electromagnetic waves from a non-conducting medium-
vacuum interface for normal incidence.

UNIT Il OSCILLATIONS, OPTICS AND LASERS 9
Simple harmonic motion - resonance —analogy between electrical and mechanical oscillating
systems - waves on a string - standing waves - traveling waves - Energy transfer of a wave - sound
waves - Doppler effect. Reflection and refraction of light waves - total internal reflection - interference
—Michelson interferometer —Theory of air wedge and experiment. Theory of laser - characteristics -
Spontaneous and stimulated emission - Einstein’s coefficients - population inversion - Nd-YAG laser,
CO:laser, semiconductor laser —Basic applications of lasers in industry.

UNIT IV BASIC QUANTUM MECHANICS 9
Photons and light waves - Electrons and matter waves —Compton effect - The Schrodinger equation
(Time dependent and time independent forms) - meaning of wave function - Normalization —Free
particle - particle in a infinite potential well: 1D,2D and 3D Boxes- Normalization, probabilities and
the correspondence principle.

UNIT V APPLIED QUANTUM MECHANICS 9

The harmonic oscillator(qualitative)- Barrier penetration and quantum tunneling(qualitative)-

Tunneling microscope - Resonant diode - Finite potential wells (qualitative)- Bloch’s theorem for

particles in a periodic potential —Basics of Kronig-Penney model and origin of energy bands.
TOTAL : 45 PERIODS

COURSE OUTCOMES

After completion of this course, the students should be able to

¢ Understand the importance of mechanics.

Express their knowledge in electromagnetic waves.

Demonstrate a strong foundational knowledge in oscillations, optics and lasers.

Understand the importance of quantum physics.

Comprehend and apply quantum mechanical principles towards the formation of energy

bands.
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TEXT BOOKS:

1.

2.

D.Kleppner and R.Kolenkow. An Introduction to Mechanics. McGraw Hill Education (Indian
Edition), 2017.
E.M.Purcell and D.J.Morin, Electricity and Magnetism, Cambridge Univ.Press, 2013.

3. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics, McGraw-Hill

(Indian Edition), 2017.

REFERENCES:

1.

R.Wolfson. Essential University Physics. Volume 1 & 2. Pearson Education (Indian Edition),
20009.
Paul A. Tipler, Physic — Volume 1 & 2, CBS, (Indian Edition), 2004.

. K.Thyagarajan and A.Ghatak. Lasers: Fundamentals and Applications, Laxmi Publications,

(Indian Edition), 2019.
D.Halliday, R.Resnick and J.Walker. Principles of Physics, Wiley (Indian Edition), 2015.
N.Garcia, A.Damask and S.Schwarz. Physics for Computer Science Students. Springer- Verlag,
2012.

CO’s-PO’s & PSO’s MAPPING

CO’s

PO’s PSO’s

7 181910 | 11 |12 |1]2] 3

1 [-1-7] -

G (WIN|F-

wlwlwlw|w|N
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1

1

1

1

1

AVG

-1 -7T =17 - 12 T1-1T-T-

wlwlwlww|w|~
H
S L LN RS

3 1.6

1-Low,2-Medium,3-High,”-“-no correlation
Note: the average value of this course to be used for program articulation matrix.
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Arthur+Beiser&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shobhit+Mahajan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=S.+Rai+Choudhury&search-alias=stripbooks

CY3151 ENGINEERING CHEMISTRY LTPC
3 003
COURSE OBJECTIVES:
e To inculcate sound understanding of water quality parameters and water treatment
techniques.
To impart knowledge on the basic principles and preparatory methods of nhanomaterials.
e To introduce the basic concepts and applications of phase rule and composites.
To facilitate the understanding of different types of fuels, their preparation, properties and
combustion characteristics.
e To familiarize the students with the operating principles, working processes and applications
of energy conversion and storage devices.

UNIT | WATER AND ITS TREATMENT 9
Water: Sources and impurities, Water quality parameters: Definition and significance of-color, odour,
turbidity, pH, hardness, alkalinity, TDS, COD and BOD, flouride and arsenic. Municipal water
treatment: primary treatment and disinfection (UV, Ozonation, break-point chlorination).
Desalination of brackish water: Reverse Osmosis. Boiler troubles: Scale and sludge, Boiler
corrosion, Caustic embrittlement, Priming &foaming. Treatment of boiler feed water: Internal
treatment (phosphate, colloidal, sodium aluminate and calgon conditioning) and External treatment
— lon exchange demineralization and zeolite process.

UNIT II NANOCHEMISTRY 9
Basics: Distinction between molecules, nanomaterials and bulk materials; Size-dependent
properties (optical, electrical, mechanical and magnetic); Types of nanomaterials: Definition,
properties and uses of — nanoparticle, nanocluster, nanorod, nanowire and nanotube. Preparation
of nanomaterials: sol-gel, solvothermal, laser ablation, chemical vapour deposition, electrochemical
deposition and electro spinning. Applications of nanomaterials in medicine, agriculture, energy,
electronics and catalysis.

UNIT Il PHASE RULE AND COMPOSITES 9
Phase rule: Introduction, definition of terms with examples. One component system - water system;
Reduced phase rule; Construction of a simple eutectic phase diagram - Thermal analysis; Two
component system: lead-silver system - Pattinson process.

Composites: Introduction: Definition & Need for composites; Constitution: Matrix materials (Polymer
matrix, metal matrix and ceramic matrix) and Reinforcement (fiber, particulates, flakes and
whiskers). Properties and applications of: Metal matrix composites (MMC), Ceramic matrix
composites and Polymer matrix composites. Hybrid composites - definition and examples.

UNIT IV FUELS AND COMBUSTION 9
Fuels: Introduction: Classification of fuels; Coal and coke: Analysis of coal (proximate and ultimate),
Carbonization, Manufacture of metallurgical coke (Otto Hoffmann method). Petroleum and Diesel:
Manufacture of synthetic petrol (Bergius process), Knocking - octane number, diesel oil - cetane
number; Power alcohol and biodiesel.

Combustion of fuels: Introduction: Calorific value - higher and lower calorific values, Theoretical
calculation of calorific value; Ignition temperature: spontaneous ignition temperature, Explosive
range; Flue gas analysis - ORSAT Method. CO, emission and carbon foot print.

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9
Stability of nucleus: mass defect (problems), binding energy; Nuclear energy: light water nuclear
power plant, breeder reactor. Solar energy conversion: Principle, working and applications of solar
cells; Recent developments in solar cell materials. Wind energy; Geothermal energy; Batteries:
Types of batteries, Primary battery - dry cell, Secondary battery - lead acid battery and lithium-ion-
battery; Electric vehicles — working principles; Fuel cells: H»-O, fuel cell, microbial fuel cell;
Supercapacitors: Storage principle, types and examples.

TOTAL: 45 PERIODS
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COURSE OUTCOMES
At the end of the course, the students will be able:

e To infer the quality of water from quality parameter data and propose suitable treatment
methodologies to treat water.

e To identify and apply basic concepts of nanoscience and nanotechnology in designing the
synthesis of nanomaterials for engineering and technology applications.

e To apply the knowledge of phase rule and composites for material selection requirements.

e To recommend suitable fuels for engineering processes and applications.

e To recognize different forms of energy resources and apply them for suitable applications in
energy sectors.

TEXT BOOKS:

1.

P. C. Jain and Monica Jain, “Engineering Chemistry”, 17" Edition, Dhanpat Rai Publishing
Company (P) Ltd, New Delhi, 2018.

2. Sivasankar B., “Engineering Chemistry”, Tata McGraw-Hill Publishing Company Ltd, New Delhi,
2008.

3. S.S. Dara, “A Text book of Engineering Chemistry”, S. Chand Publishing, 12" Edition, 2018.

REFERENCES:

1. B. S. Murty, P. Shankar, Baldev Raj, B. B. Rath and James Murday, “Text book of nanoscience
and nanotechnology”, Universities Press-1IM Series in Metallurgy and Materials Science, 2018.

2. O.G. Palanna, “Engineering Chemistry” McGraw Hill Education (India) Private Limited, 2"
Edition, 2017.

3. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014.

4. ShikhaAgarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge University
Press, Delhi, Second Edition, 2019.

5. O.V. Roussak and H.D. Gesser, Applied Chemistry-A Text Book for Engineers and

Technologists, Springer Science Business Media, New York, 2nd Edition, 2013.
CO-PO & PSO MAPPING

co PO PSO

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

1 3 2 1 1 1 1 -

2 2 - 1 2 2

3 3 1

4 3 1 1 - - 1 2 - - - - R - -

5 3 1 2 1 - 2 2 - - - - 2

Avg. | 2.8 13 | 16 1 - 15 | 18 - - - 15 | - - F

1-low, 2-medium, 3-high, *-“- no correlation
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GE3151 PROBLEM SOLVING AND PYTHON PROGRAMMING

o -
o T
w O

COURSE OBJECTIVES:
e To understand the basics of algorithmic problem solving.

e To learn to solve problems using Python conditionals and loops.
¢ To define Python functions and use function calls to solve problems.
e To use Python data structures - lists, tuples, dictionaries to represent complex data.
e To do input/output with files in Python.
UNIT | COMPUTATIONAL THINKING AND PROBLEM SOLVING 9

Fundamentals of Computing — Identification of Computational Problems -Algorithms, building blocks
of algorithms (statements, state, control flow, functions), notation (pseudo code, flow chart,
programming language), algorithmic problem solving, simple strategies for developing algorithms
(iteration, recursion). lllustrative problems: find minimum in a list, insert a card in a list of sorted
cards, guess an integer number in a range, Towers of Hanoi.

UNIT II DATA TYPES, EXPRESSIONS, STATEMENTS 9
Python interpreter and interactive mode, debugging; values and types: int, float, boolean,
string, and list; variables, expressions, statements, tuple assignment, precedence of operators,
comments; lllustrative programs: exchange the values of two variables, circulate the values of n
variables, distance between two points.

UNIT Il CONTROL FLOW, FUNCTIONS, STRINGS 9
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional
(if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values,
parameters, local and global scope, function composition, recursion; Strings: string slices,
immutability, string functions and methods, string module; Lists as arrays. lllustrative programs:
square root, gcd, exponentiation, sum an array of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list
parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods;
advanced list processing - list comprehension; lllustrative programs: simple sorting, histogram,
Students marks statement, Retail bill preparation.

UNIT V FILES, MODULES, PACKAGES 9
Files and exception: text files, reading and writing files, format operator; command line arguments,
errors and exceptions, handling exceptions, modules, packages; lllustrative programs: word count,
copy file, Voter’s age validation, Marks range validation (0-100).

TOTAL : 45 PERIODS
COURSE OUTCOMES:
Upon completion of the course, students will be able to

CO1: Develop algorithmic solutions to simple computational problems.

CO2: Develop and execute simple Python programs.

CO3: Write simple Python programs using conditionals and looping for solving problems.
CO4: Decompose a Python program into functions.

COb5: Represent compound data using Python lists, tuples, dictionaries etc.

CO6: Read and write data from/to files in Python programs.

TEXT BOOKS:

1. Allen B. Downey, “Think Python: How to Think like a Computer Scientist”, 2" Edition, O’Reilly
Publishers, 2016.

2. Karl Beecher, “Computational Thinking: A Beginner&#39;s Guide to Problem Solving and
programming”, 1st Edition, BCS Learning &amp; Development Limited, 2017.
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REFERENCES:

1.

2.

3.

Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition,
2021.

G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.

John V Guttag, &quot;introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data®, Third Edition, MIT Press
2021

Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

https://www.python.org/

Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.
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GE3152 ST gL LTPC
1001

VG | QA MHmID @evsH wid: 3
@pHw Qurmhls GO LUmBIGET — SIFmalll Qe — D @@ FLAWmL —
SO QF6UeVERLIMBIGET - FHIS @6VEHEHLSH 6T FLOWE FTTLMM &H60T60LN — Fhig
@QEVERWSHL LURTHL SMD — HmsGmetlev GLeumeoorenlnd &H([HEHSIHEH6T —
S0 G STULNWMBISET, HLP&SSH 6L FLO60T GILIETESS FLOWBISETI6T SMTEHSHID - LGS
@EVEH WD, QLLPEIMISHET LDMMID BTUWETIOMTH6T — FimmMlevsSHumigseT — Sildley
BHeier @eVERUISH 6T aUeTTFF — LA @6eVEHEHIW aleTFFHIUNL LUTTFHIW MY MHMILD
LMTISSTFer & Cuwimifleor LimigserlliL.

VS I LY - Umenm eellWnkigeT (g6 HeTeor ¢ el mbkige6T eueniy —

FHLISG Heme6v: 3
BH&H (NS Hafer FIMHUMGET Uy — BIDQLITET FleneudHeT— LILPMHIGLIQuileory
HMID SeF&HeT SWTHHEGD amsallenerll QUTIHL&6T, QUITIDeNNGET — G
QEFWWI &Hemev — &HLWeT SouUBIGEeT - BILOUUDMS QSUlemgGeT -
GWflwenearuiley HHeueTEbeau] Flemev — @eMFsH HHaNGET — WIHSMHISGLD, Liemm,
afemevor, WM, BIHeVaITID — SPT&efler &Fepsds QUITHETISTT  elmLpalley
Gamell6L &5 6rfl6dT LIMIE,.

VG Il BILRLULMS Seneuser nmmith efy eflemerwimL (R &6l 3
QBMHEES, SIHTLLLID, alesulium’(®, &Heollmer FoudHgl, eUileumL LD,
GHmeLLITemEIES Saddl, FeobumlLld, euerHl, yeSwmliLiw, silpFsserlesr
allememwmL_(H &6T.

VG IV sLAlpTserler Henetors CGSHITL LIMH S6T: 3
SUUPSHESH T HTaIIBIGEHD, aBIGHEFD — QGTLSTUNWD MM Fhis
@QVERWSH &0 WHMID Lme CaTLUThHSGET — Slprser Gummlul
MECHETLUTH - FRSGHETVEHO SUIPESH WwsHsMen, SHoalujn -
FHIGHT HHIBIGEHD MM (PN&HBIGHEHD — FRIGHTLSEHE gHMING DMHMILD
@MEGLH — HLOLSGLHS BTH &6 e GFmprserfler Qeaumnl.

VG V ABFHW CHFFAW WSS LMHMILD @HSH W LIGTUITL LM &S

SlpFserflesr LirkigserflliL: 3
@pHW aGQsameulICGUMlev sLllnFserfler LmG — @b wmaller LKmLUILIG S serflev
SLOILDLT LIeooTLITL_19.60T SMEHSHID — &HWFlmens @UISHEHID — @BH W DHSSHI6IE S 6V,
P55 DMHSSSEHET LBIG — 56l (H&H6T, M&HQUWSSILILINGET - SLOlDL
L| & & 85I G611 60T &8 6UTeVTmI.

TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS

1. sUPs aFeumm — W&ESEHWL UetUThm — 6&5.65. letemer (Qeuerflui®m:
SOILLBMTH LML BT mmID  SHevelluflwley LieooflsseT &Lpssin).

2.  &eootlenfls SLOLD — (pemeTaul @)6v. &HHSTID. (aN&L 60T LIT&ILD).

3. B — mealmnd BHEEMIUN FRISGSHT BT BMSHKSHID (A& MLedUl6 Sienm
Qeuerflui®)

4. QUITIHENB — AWMHMEIGNT BMSHFSHMD. (Q5mvedlwsy Slenm Geaueflui®)

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:

International Institute of Tamil Studies.
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7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference

Book.
GE3152 HERITAGE OF TAMILS LTPC
1001
UNIT | LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languages — Tamil as aClassical Language - Classical
Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in Sangam Literature
- Management Principles in Thirukural - Tamil Epics and Impact of Buddhism & Jainism in Tamil
Land - Bakthi Literature Azhwars and Nayanmars - Forms of minor Poetry - Development of Modern
literature in Tamil - Contribution of Bharathiyar and Bharathidhasan.

UNIT Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART — SCULPTURE 3
Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple car
making - - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari,
Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and Nadhaswaram - Role of
Temples in Social and Economic Life of Tamils.

UNIT Il FOLK AND MARTIAL ARTS 3
Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leatherpuppetry, Silambattam,
Valari, Tiger dance - Sports and Games of Tamils.

UNIT IV THINAI CONCEPT OF TAMILS 3
Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam Literature
- Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient Cities and Ports
of Sangam Age - Export and Import during Sangam Age - Overseas Conquest of Cholas.

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND INDIAN

CULTURE 3
Contribution of Tamils to Indian Freedom Struggle - The Cultural Influence of Tamils over the other
parts of India — Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems of
Medicine — Inscriptions & Manuscripts — Print History of Tamil Books.

TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS

1. sUPs aFeumm — W&ESEHWL UetUThm — G&5.65. letemer (Qeuerflui®:
SOILLBTH LML BTV InMmmMID Sevalluiluley Lieool&6T &LssLn).

2.  Geootlenfls SLOLD — (pemeoTaul @)6v. &HHSTID. (aN&L 60T LIT&TLD).

3. By - meums BHESHMTUWI FRIGSHTE BT BHTHFlE0 (A8 mTeLedlUI6) Semm

Qeuerfluf®)

QUITHENB — A,MMMEISGENT HTSHFlE0. (QFHTLedwsy Slemm Qeuetlui®m)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
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10.

11.

12.

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.
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GE3171 PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY LTPC
004 2
COURSE OBJECTIVES:
e To understand the problem solving approaches.
e To learn the basic programming constructs in Python.
e To practice various computing strategies for Python-based solutions to real world
problems.
e To use Python data structures - lists, tuples, dictionaries.
To do input/output with files in Python.

EXPERIMENTS:

Note: The examples suggested in each experiment are only indicative. The lab instructor is

expected to design other problems on similar lines. The Examination shall not be restricted

to the sample experiments listed here.

1. Identification and solving of simple real life or scientific or technical problems, and developing
flow charts for the same. (Electricity Billing, Retail shop billing, Sin series, weight of a
motorbike, Weight of a steel bar, compute Electrical Current in Three Phase AC Circuit, etc.)

2. Python programming using simple statements and expressions (exchange the values of two
variables, circulate the values of n variables, distance between two points).

3. Scientific problems using Conditionals and Iterative loops. (Number series, Number Patterns,
pyramid pattern)

4, Implementing real-time/technical applications using Lists, Tuples. (ltems present in a
library/Components of a car/ Materials required for construction of a building —operations of
list & tuples)

5. Implementing real-time/technical applications using Sets, Dictionaries. (Language,

components of an automobile, Elements of a civil structure, etc.- operations of Sets &
Dictionaries)

6. Implementing programs using Functions. (Factorial, largest number in a list, area of shape)

7. Implementing programs using Strings. (reverse, palindrome, character count, replacing
characters)

8. Implementing programs using written modules and Python Standard Libraries (pandas,
numpy. Matplotlib, scipy)

9. Implementing real-time/technical applications using File handling. (copy from one file to

another, word count, longest word)

10. Implementing real-time/technical applications using Exception handling. (divide by zero error,
voter’s age validity, student mark range validation)

11. Exploring Pygame tool.

12. Developing a game activity using Pygame like bouncing ball, car race etc.

TOTAL: 60 PERIODS
COURSE OUTCOMES:
On completion of the course, students will be able to:
CO1.: Develop algorithmic solutions to simple computational problems
CO2: Develop and execute simple Python programs.
CO3: Implement programs in Python using conditionals and loops for solving problems.
CO4: Deploy functions to decompose a Python program.
CO5: Process compound data using Python data structures.
CO6: Utilize Python packages in developing software applications.

TEXT BOOKS:

1. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, O’'Reilly
Publishers, 2016.

2. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and
Programming”, 1st Edition, BCS Learning & Development Limited, 2017.
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REFERENCES:

1.
2.

3.

Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 2021.
G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers and
Data Scientists”, 1st Edition, Notion Press, 2021.

John V Guttag, "Introduction to Computation and Programming Using Python: With Applications
to Computational Modeling and Understanding Data“, Third Edition, MIT Press, 2021

Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to Programming”,
2nd Edition, No Starch Press, 2019.

https://www.python.org/

Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

COs- PO’s & PSO’s MAPPING

1 -

CO's PO’s PSO’s

1 2 3 4| 5 6 7 8 9 10 | 11 | 12 1 2
1 3 3 3 3] 3 - - - 3 2 3 3
2 3 3 3 3] 3 - - - - - 3 2 3 -
3 3 3 3 3| 2 - - - - - 2 - 3 -
4 3 2 - 2| 2 - - - - - 1 - 3 -
5 1 2 - -1 - - - - - 1 - 2 -
6 2 - - -l 2 - - - - - 1 - 2 -
AVQ. 2 3 3 3| 2 - - - - - 2 2 3 3
low, 2 - medium, 3 - high, ‘' - no correlation
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BS3171 PHYSICS AND CHEMISTRY LABORATORY

N T
N O

o

PHYSICS LABORATORY: (Any Seven Experiments)

COURSE OBJECTIVES:

e To learn the proper use of various kinds of physics laboratory equipment.

e To learn how data can be collected, presented and interpreted in a clear and concise manner.

e To learn problem solving skills related to physics principles and interpretation of experimental
data.

e To determine error in experimental measurements and techniques used to minimize such
error.

e To make the student as an active participant in each part of all lab exercises.

1.

Noahrwd

© x

10.
11.
12.
13.
14.

Torsional pendulum - Determination of rigidity modulus of wire and moment of inertia of
regular and irregular objects.
Simple harmonic oscillations of cantilever.
Non-uniform bending - Determination of Young’'s modulus
Uniform bending — Determination of Young’'s modulus
Laser- Determination of the wave length of the laser using grating
Air wedge - Determination of thickness of a thin sheet/wire
a) Optical fibre -Determination of Numerical Aperture and acceptance angle
b) Compact disc- Determination of width of the groove using laser.
Acoustic grating- Determination of velocity of ultrasonic waves in liquids.
Ultrasonic interferometer — determination of the velocity of sound and compressibility of
liquids
Post office box -Determination of Band gap of a semiconductor.
Photoelectric effect
Michelson Interferometer.
Melde’s string experiment
Experiment with lattice dynamics Kkit.
TOTAL: 30 PERIODS

COURSE OUTCOMES:
Upon completion of the course, the students should be able to

Understand the functioning of various physics laboratory equipment.

Use graphical models to analyze laboratory data.

Use mathematical models as a medium for quantitative reasoning and describing physical
reality.

Access, process and analyze scientific information.

Solve problems individually and collaboratively.

CO’s-PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 4 5 6 | 7| 8|9 |10 |11 |12 |1 |2 |3
1 3 2 3 1 1 - - - - -
2 3 3 2 1 1 - - - - - - - - - -
3 3 2 3 1 1 - - - - - - - - - -
4 3 3 2 1 1 - - - - - - - - - -
5 3 2 3 1 1 - - - - - - - - - -
AVG 3 2.4 2.6 1 1

1-Low,2-Medium,3-High,”-“-no correlation
Note: the average value of this course to be used for program articulation matrix.
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CHEMISTRY LABORATORY: (Any seven experiments to be conducted)

COURSE OBJECTIVES:

To inculcate experimental skills to test basic understanding of water quality parameters, such
as, acidity, alkalinity, hardness, DO, chloride and copper.
To induce the students to familiarize with electroanalytical techniques such as, pH metry,
potentiometry and conductometry in the determination of impurities in aqueous solutions.
To demonstrate the analysis of metals and alloys.
To demonstrate the synthesis of nanoparticles

1. Preparation of Na,CO3 as a primary standard and estimation of acidity of a water sample

using the primary standard

Determination of types and amount of alkalinity in water sample.

- Split the first experiment into two

Determination of total, temporary & permanent hardness of water by EDTA method.

Determination of DO content of water sample by Winkler's method.

Determination of chloride content of water sample by Argentometric method.

Estimation of copper content of the given solution by lodometry.

Estimation of TDS of a water sample by gravimetry.

Determination of strength of given hydrochloric acid using pH meter.

Determination of strength of acids in a mixture of acids using conductivity meter.

10 Conductometric titration of barium chloride against sodium sulphate (precipitation titration)

11. Estimation of iron content of the given solution using potentiometer.
12. Estimation of sodium /potassium present in water using flame photometer.

N

CoNOOA®

13. Preparation of nanoparticles (TiO2/ZnO/CuQ) by Sol-Gel method.
14. Estimation of Nickel in steel
15. Proximate analysis of Coal

TOTAL : 30 PERIODS

COURSE OUTCOMES:

To analyse the quality of water samples with respect to their acidity, alkalinity, hardness and
DO.

To determine the amount of metal ions through volumetric and spectroscopic techniques
To analyse and determine the composition of alloys.

To learn simple method of synthesis of nanoparticles

To quantitatively analyse the impurities in solution by electroanalytical techniques

TEXT BOOK :
1. J. Mendham, R. C. Denney, J.D. Barnes, M. Thomas and B. Sivasankar, Vogel's Textbook of

Quantitative Chemical Analysis (2009).

CO-PO & PSO MAPPING

5 PO PSO
1 2 3 4 5 6 7 8 9 10 |11 12 1 2 3
1 3 - 1 2 2 - - - B 2 - .
2 3 1 2 - 1 2 1
3 3 2 1 1 R 1 R - - - - - -
4 5 1 2 2 - - - - - - -
5 2 1 1 2 1
Avg.| 26 13 | 16 1 1 14 | 18 - - - - 1.3 - -

. 1-low, 2-medium, 3-high, ‘-“- no correlation
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GE3172 ENGLISH LABORATORY

OBJECTIVES :

e To improve the communicative competence of learners

e To help learners use language effectively in academic /work contexts

e To develop various listening strategies to comprehend various types of audio materials like
lectures, discussions, videos etc.

e To build on students’ English language skills by engaging them in listening, speaking and
grammar learning activities that are relevant to authentic contexts.

e To use language efficiently in expressing their opinions via various media.

UNIT | INTRODUCTION TO FUNDAMENTALS OF

COMMUNICATION 6
Listening for general information-specific details- conversation: Introduction to classmates - Audio /
video (formal & informal); Telephone conversation; Listening to voicemail & messages; Listening
and filling a form. Speaking - making telephone calls-Self Introduction; Introducing a friend; -
politeness strategies- making polite requests, making polite offers, replying to polite requests and
offers- understanding basic instructions( filling out a bank application for example).

UNIT II NARRATION AND SUMMATION 6
Listening - Listening to podcasts, anecdotes / stories / event narration; documentaries and interviews
with celebrities. Speaking - Narrating personal experiences / events-Talking about current and
temporary situations & permanent and regular situations* - describing experiences and feelings-
engaging in small talk- describing requirements and abilities.

UNIT Il DESCRIPTION OF A PROCESS / PRODUCT 6
Listening - Listen to product and process descriptions; a classroom lecture; and advertisements
about products. Speaking — Picture description- describing locations in workplaces- Giving
instruction to use the product- explaining uses and purposes- Presenting a product- describing
shapes and sizes and weights- talking about quantities(large & small)-talking about precautions.

UNIT IV CLASSIFICATION AND RECOMMENDATIONS 6
Listening — Listening to TED Talks; Listening to lectures - and educational videos. Speaking — Small
Talk; discussing and making plans-talking about tasks-talking about progress- talking about
positions and directions of movement-talking about travel preparations- talking about
transportation-

UNIT V EXPRESSION 6
Listening — Listening to debates/ discussions; different viewpoints on an issue; and panel
discussions. Speaking —making predictions- talking about a given topic-giving opinions-
understanding a website-describing processes

TOTAL : 30 PERIODS

LEARNING OUTCOMES:
At the end of the course, learners will be able
e To listen to and comprehend general as well as complex academic information
e To listen to and understand different points of view in a discussion
e To speak fluently and accurately in formal and informal communicative contexts
o To describe products and processes and explain their uses and purposes clearly and accurately
e To express their opinions effectively in both formal and informal discussions
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ASSESSMENT PATTERN
e One online / app based assessment to test listening /speaking
e End Semester ONLY listening and speaking will be conducted online.
o Proficiency certification is given on successful completion of listening and speaking internal
test and end semester exam.
CO-PO & PSO MAPPING

CcO PO PSO
1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2

1 3 3 3 3 1 3 3 3 3 3 3 3 -

2 3 3 3 3 1 3 3 3 3 3 3 3 r -

3 3 3 3 3 1 3 3 3 3 3 3 3 r -

4 3 3 3 3 1 3 3 3 3 3 3 3 -

5 3 3 3 3 1 3 3 3 3 3 3 3 r -
Avg.| 3 3 3 3 |1 3 3 3 3 3 3 3 r -

e 1-low, 2-medium, 3-high, -“- no correlation
¢ Note: The average value of this course to be used for program articulation matrix.
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HS3252 PROFESSIONAL ENGLISH - II LTPC
2 00 2
OBJECTIVES:

e To engage learners in meaningful language activities to improve their reading and writing skills

e To learn various reading strategies and apply in comprehending documents in professional
context.

¢ To help learners understand the purpose, audience, contexts of different types of writing

e To develop analytical thinking skills for problem solving in communicative contexts

e To demonstrate an understanding of job applications and interviews for internship and
placements

UNIT | MAKING COMPARISONS 6

Reading - Reading advertisements, user manuals, brochures; Writing — Professional emails, Email
etiquette - Compare and Contrast Essay; Grammar — Mixed Tenses, Prepositional phrases

UNIT II EXPRESSING CAUSAL RELATIONS IN SPEAKING AND WRITING 6
Reading - Reading longer technical texts— Cause and Effect Essays, and Letters / emails of
complaint, Writing - Writing responses to complaints. Grammar - Active Passive Voice
transformations, Infinitive and Gerunds

UNIT HI PROBLEM SOLVING 6
Reading - Case Studies, excerpts from literary texts, news reports etc. Writing — Letter to the Editor,
Checklists, Problem solution essay / Argumentative Essay. Grammar — Error correction; If
conditional sentences

UNIT IV REPORTING OF EVENTS AND RESEARCH 6

Reading —Newspaper articles; Writing — Recommendations, Transcoding, Accident Report, Survey
Report Grammar — Reported Speech, Modals Vocabulary — Conjunctions- use of prepositions

UNIT V THE ABILITY TO PUT IDEAS OR INFORMATION COGENTLY 6
Reading — Company profiles, Statement of Purpose, (SOP), an excerpt of interview with
professionals; Writing — Job / Internship application — Cover letter & Resume; Grammar — Numerical
adjectives, Relative Clauses.
TOTAL : 30 PERIODS
OUTCOMES:
At the end of the course, learners will be able
e To compare and contrast products and ideas in technical texts.
e To identify and report cause and effects in events, industrial processes through technical
texts
e To analyse problems in order to arrive at feasible solutions and communicate them in the
written format.
e To present their ideas and opinions in a planned and logical manner
e To draft effective resumes in the context of job search.

TEXT BOOKS::

1. English for Engineers & Technologists (2020 edition) Orient Blackswan Private Ltd.
Department of English, Anna University.

2. English for Science & Technology Cambridge University Press 2021.

3. Authored by Dr. Veena Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis, Dr. KN.
Shoba, and Dr. Lourdes Joevani, Department of English, Anna University.
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REFERENCES:

1. Raman. Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford university press.
New Delhi.

2. Improve Your Writing ed. V.N. Arora and Laxmi Chandra, Oxford Univ. Press, 2001, NewDelhi.

3. Learning to Communicate — Dr. V. Chellammal. Allied Publishers, New Delhi, 2003

4. Business Correspondence and Report Writing by Prof. R.C. Sharma & Krishna Mohan, Tata
McGraw Hill & Co. Ltd., 2001, New Delhi.

5. Developing Communication Skills by Krishna Mohan, Meera Bannerji- Macmillan India Ltd.
1990, Delhi.

ASSESSMENTPATTERN
Two internal assessments and an end semester examination to test students’ reading and writing
skills along with their grammatical and lexical competence

CO-PO & PSO MAPPING

CcO PO PSO
1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1 3 3 3 3 3 3 3 3 2 3 3 3 - -
2 3 3 3 313 3 3 3 2 3 3 3 - -
3 3 3 3 3| 3 3 3 3 2 3 3 3 - -
4 3 3 3 3| 2 3 3 3 2 3 3 3 - -
5 - - - - - - - - 3 3 3 3 - -
Avg.| 3 3 3 3 275 | 3 3 3 22| 3 3 3 - - r

o 1-low, 2-medium, 3-high, -“- no correlation
¢ Note: The average value of this course to be used for program articulation matrix.
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MA3251 STATISTICS AND NUMERICAL METHODS LTP C
310 4
COURSE OBJECTIVES:

e This course aims at providing the necessary basic concepts of a few statistical and numerical
methods and give procedures for solving numerically different kinds of problems occurring
in engineering and technology.

¢ To acquaint the knowledge of testing of hypothesis for small and large samples which plays
an important role in real life problems.

e Tointroduce the basic concepts of solving algebraic and transcendental equations.

e To introduce the numerical techniques of interpolation in various intervals and numerical
techniques of differentiation and integration which plays an important role in engineering and
technology disciplines.

e To acquaint the knowledge of various techniques and methods of solving ordinary differential
equations.

UNIT | TESTING OF HYPOTHESIS 9+3
Sampling distributions - Tests for single mean, proportion and difference of means (Large and small
samples) — Tests for single variance and equality of variances — Chi square test for goodness of fit
— Independence of attributes.

UNIT II DESIGN OF EXPERIMENTS 9+3
One way and two way classifications - Completely randomized design — Randomized block design
— Latin square design - 22 factorial design.

UNIT Il SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3
Solution of algebraic and transcendental equations - Fixed point iteration method — Newton Raphson
method- Solution of linear system of equations - Gauss elimination method — Pivoting - Gauss
Jordan method — Iterative methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by
Power method and Jacobi’'s method for symmetric matrices.

UNIT IV INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL

INTEGRATION 9+3
Lagrange’s and Newton’s divided difference interpolations — Newton’s forward and backward
difference interpolation — Approximation of derivates using interpolation polynomials — Numerical
single and double integrations using Trapezoidal and Simpson’s 1/3 rules.

UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9+3
Single step methods: Taylor's series method - Euler's method - Modified Euler’'s method - Fourth
order Runge-Kutta method for solving first order differential equations - Multi step methods: Milne’s
and Adams - Bash forth predictor corrector methods for solving first order differential equations.

TOTAL: 60 PERIODS
COURSE OUTCOMES:
Upon successful completion of the course, students will be able to:

o Apply the concept of testing of hypothesis for small and large samples in real life problems.

e Apply the basic concepts of classifications of design of experiments in the field of agriculture.

e Appreciate the numerical techniques of interpolation in various intervals and apply the numerical
techniques of differentiation and integration for engineering problems.

¢ Understand the knowledge of various techniques and methods for solving first and second order
ordinary differential equations.

e Solve the partial and ordinary differential equations with initial and boundary conditions by
using certain techniques with engineering applications.
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TEXT BOOKS:

1. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science",
Khanna Publishers, 10" Edition, New Delhi, 2015.

2. Johnson, R.A., Miller, | and Freund J., “Miller and Freund’s Probability and Statistics for
Engineers", Pearson Education, Asia, 8" Edition, 2015.

REFERENCES:

1. Burden, R.L and Faires, J.D, "Numerical Analysis”, 9"" Edition, Cengage Learning, 2016.

2. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning,
New Delhi, 8" Edition, 2014.

3. Gerald. C.F. and Wheatley. P.O. "Applied Numerical Analysis” Pearson Education, Asia, New
Delhi, 7" Edition, 2007.

4. Gupta S.C. and Kapoor V. K., “Fundamentals of Mathematical Statistics”, Sultan Chand & Sons,
New Delhi, 12" Edition, 2020.

5. Spiegel. M.R., Schiller. J. and Srinivasan. R.A., "Schaum’s Outlines on Probability and Statistics
" Tata McGraw Hill Edition, 4™ Edition, 2012.

6. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., “Probability and Statistics for Engineers and
Scientists", 9" Edition, Pearson Education, Asia, 2010.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 3 1 1 1 0 0 0 2 0 2 3 - - -
Co2 3 3 1 1 1 0 0 0 2 0 2 3
co3 3 3 1 1 1 0 0 0 2 0 2 3
co4 3 3 1 1 1 0 0 0 2 0 2 3
CO5 3 3 1 1 1 0 0 0 2 0 2 3
Avg 3 3 1 1 1 0 0 0 2 0 2 3
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PH3205 APPLIED PHYSICS
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COURSE OBJECTIVES:

e To equip the students to have a knowledge on different types of electron theory, basics of
guantum mechanics and about energy bands

e To introduce the physics of semiconducting materials and applications of semiconductors in
device fabrication

e To make the students to learn the mechanisms of polarization in dielectric materials, and about
classification and properties of dielectric materials

e To make the students to learn the origin of magnetism in magnetic materials and their
classification; to learn the physics of superconductivity and various properties exhibited by
superconductors

¢ To make the students familiarize with the optical properties of materials.

UNIT | ELECTRICAL PROPERTIES OF MATERIALS 9

Classical free electron theory - Expressions for electrical conductivity and Thermal conductivity -
Wiedemann-Franz law — Success and failures - Quantum free electron theory — Tunneling-
degenerate states — Fermi-Dirac statistics — Density of energy states — Electron in periodic potential
— Energy bands in solids — tight binding approximation - Electron effective mass — concept of hole.

UNIT II SEMICONDUCTOR AND TRANSPORT PHYSICS 9
Intrinsic Semiconductors — Energy band diagram — direct and indirect band gap semiconductors —
Carrier concentration in intrinsic semiconductors — extrinsic semiconductors - Carrier concentration
in N-type & P-type semiconductors — Variation of carrier concentration with temperature — Carrier
transport in Semiconductors: Drift, mobility and diffusion — Hall effect and devices — Ohmic contacts
— Schottky diode.

UNIT HI DIELECTRICS AND FERROELECTRICS 9
Macroscopic description of the static dielectric constant. The electronic and ionic polarizabilities of
molecules - orientational polarization - Measurement of the dielectric constant of a solid. The internal
field - Lorentz, Clausius - Mosotti relation. Behaviour of dielectrics in an alternating field, elementary
ideas on dipole relaxation, - Piezo, pyro and ferroelectric properties of crystals -classification of
ferroelectric crystals - BaTiO3; and KDP.

UNIT IV MAGNETISM AND SUPERCONDUCTIVITY 9
Atomic magnetic moment — classification of magnetic materials: diamagnetism, paramagnetism,
ferromagnetism, antiferromagnetism and ferrimagnetism - Ferromagnetism: saturation

magnetization and Curie temperature — exchange interaction - Domain theory — M versus H behavior
— soft and hard magnetic materials -. Superconductivity — Zero resistance and the Meissner effect —
Type | and Type |l superconductors — critical current density - BCS theory of superconductivity -
Elements of high temperature superconductivity (basic concepts only).

UNIT V OPTICAL PROPERTIES OF MATERIALS 9
Light waves in a homogeneous medium - refractive index - dispersion: refractive index-wave-length
behaviour - group velocity and group index — NLO materials — phase matching - SHG, sum frequency
generation, parametric oscillations — difference frequency generation (qualitative)- applications- -
complex refractive index and light absorption - Luminescence, phosphors and white LEDsS -
polarization - optical anisotropy: uniaxial crystals, birefringence, dichroism - electro-optic effect and
amplitude modulators.

TOTAL: 45 PERIODS
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COURSE OUTCOMES:
Upon completion of this course, the students should be able to

o Familiarize with theories of electrical and thermal conduction is solids, basic quantum
mechanics, and energy bands

e Gain knowledge on semiconducting materials based on energy level diagrams, its types,
temperature effect.

¢ Understand the mechanisms of various types of polarization and about classification and
properties of ferroelectric crystals

e Learn the classification of magnetic materials, theory and applications of ferromagnetic
materials and superconductors

e Acquire knowledge on light waves, non-linear optical properties of materials and their
applications

TEXT BOOKS:

1.

2.

S.0. Kasap. Principles of Electronic Materials and Devices, McGraw Hill Education (Indian
Edition), 2020.
Charles Kittel, Introduction to Solid State Physics, Wiley India Edition, 2019.

3. R.Balasubramaniam, Callister’'s Materials Science and Engineering. Wiley (Indian Edition),
2014.

REFERENCES:

1. L.Solymar, D.Walsh and R.R.A.Syms, Electrical Properties of Materials, Oxford Univ.Press,

2.

3.

2014.

Jasprit Singh, Semiconductor Optoelectronics: Physics and Technology,McGraw-Hill Education
(Indian Edition), 2019.

Kip S. Thorne and R.D.Blandford, Modern Classical Physics, Princeton Univ.Press, 2017.
Amnon Yariv and P.Yeh, Photonics: Optical Electronics in Modern Communications, Oxford
Univ.Press, 2007.

David Jiles, Introduction to Magnetism and Magnetic Materials, Springer, 1991.
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BE3251 BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
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COURSE OBJECTIVES:
e To introduce the basics of electric circuits and analysis
e To impart knowledge in the basics of working principles and application of electrical
machines
e Tointroduce analog devices and their characteristics
To educate on the fundamental concepts of digital electronics
e To introduce the functional elements and working of measuring instruments

UNIT | ELECTRICAL CIRCUITS 9
DC Circuits: Circuit Components: Conductor, Resistor, Inductor, Capacitor — Ohm’s Law - Kirchhoff’s
Laws —Independent and Dependent Sources — Simple problems- Nodal Analysis, Mesh analysis
with Independent sources only (Steady state)

Introduction to AC Circuits and Parameters: Waveforms, Average value, RMS Value, Instantaneous
power, real power, reactive power and apparent power, power factor — Steady state analysis of RLC
circuits (Simple problems only)

UNIT Il ELECTRICAL MACHINES 9
Construction and Working principle- DC Separately and Self excited Generators, EMF equation,
Types and Applications. Working Principle of DC motors, Torque Equation, Types and Applications.
Construction, Working principle and Applications of Transformer, Three phase Alternator,
Synchronous motor and Three Phase Induction Motor.

UNIT Il ANALOG ELECTRONICS 9
Resistor, Inductor and Capacitor in Electronic Circuits- Semiconductor Materials: Silicon
&Germanium — PN Junction Diodes, Zener Diode —Characteristics Applications — Bipolar Junction
Transistor-Biasing, JFET, SCR, MOSFET,IGBT — Types, |-V Characteristics and Applications,
Rectifier and Inverters

UNIT IV DIGITAL ELECTRONICS 9
Review of number systems, binary codes, error detection and correction codes, Combinational logic
- representation of logic functions-SOP and POS forms, K-map representations - minimization using
K maps (Simple Problems only)

UNIT V MEASUREMENTS AND INSTRUMENTATION 9
Functional elements of an instrument, Standards and calibration, Operating Principle, types -Moving
Coil and Moving Iron meters, Measurement of three phase power, Energy Meter, Instrument
Transformers-CT and PT, DSO- Block diagram- Data acquisition.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

After completing this course, the students will be able to

Compute the electric circuit parameters for simple problems

Explain the working principle and applications of electrical machines
Analyze the characteristics of analog electronic devices

Explain the basic concepts of digital electronics

Explain the operating principles of measuring instruments

=

akrowd

TEXT BOOKS:
1. Kothari DP and I.J Nagrath, “Basic Electrical and Electronics Engineering”, Second Edition,
McGraw Hill Education, 2020
2. S.K.Bhattacharya “Basic Electrical and Electronics Engineering”, Pearson Education,
Second Edition, 2017.
3. Sedha R.S., “A textbook book of Applied Electronics”, S. Chand & Co., 2008
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4. James A .Svoboda, Richard C. Dorf, “Dorf’s Introduction to Electric Circuits”, Wiley, 2018.
5. A.K. Sawhney, Puneet Sawhney ‘A Course in Electrical & Electronic Measurements &
Instrumentation’, Dhanpat Rai and Co, 2015.
REFERENCES:
1. Kothari DP and I.J Nagrath, “Basic Electrical Engineering”, Fourth Edition, McGraw Hill
Education, 2019.
2. Thomas L. Floyd, ‘Digital Fundamentals’, 11" Edition, Pearson Education, 2017.
3. Albert Malvino, David Bates, ‘Electronic Principles, McGraw Hill Education; 7" edition,
2017.
4. Mahmood Nahvi and Joseph A. Edminister, “Electric Circuits”, Schaum’ Outline Series,
McGraw Hill, 2002.
5. H.S. Kalsi, ‘Electronic Instrumentation’, Tata McGraw-Hill, New Delhi, 2010
Mapping of COs with POs and PSOs
COs/POs&P POs PSOs
SOs 1 |2 | 3| 4|5 |6|7/8|9 10| 11 (12| 1 | 2 |3
CO1 2 2 1 1 2 1
CO2 2 2 1 1 2 1
CO3 2 1 1 1 2 1
CO4 2 2 1 1 2 1
CO5 2 2 1 1 2 1
CO/PO & 2 18| 1 1 2 1
PSO Average
1 — Slight, 2 — Moderate, 3 — Substantial |
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https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=David+Bates&search-alias=stripbooks

GE3251 ENGINEERING GRAPHICS
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COURSE OBJECTIVES:
The main learning objective of this course is to prepare the students for:
Drawing engineering curves.
Drawing freehand sketch of simple objects.
Drawing orthographic projection of solids and section of solids.
Drawing development of solids

5. Drawing isometric and perspective projections of simple solids.
CONCEPTS AND CONVENTIONS (Not for Examination)

Importance of graphics in engineering applications - Use of drafting instruments - BIS conventions
and specifications — Size, layout and folding of drawing sheets — Lettering and dimensioning.

PR

UNIT | PLANE CURVES 6+12
Basic Geometrical constructions, Curves used in engineering practices: Conics — Construction
of ellipse, parabola and hyperbola by eccentricity method — Construction of cycloid —

construction of involutes of square and circle — Drawing of tangents and normal to the above
curves.

UNIT Il PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12
Orthographic projection- principles-Principal planes-First angle projection-projection of points.
Projection of straight lines (only First angle projections) inclined to both the principal planes -
Determination of true lengths and true inclinations by rotating line method and traces. Projection
of planes (polygonal and circular surfaces) inclined to both the principal planes by rotating object
method.

UNIT Il PROJECTION OF SOLIDS AND FREEHAND SKETCHING 6+12
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis
is inclined to one of the principal planes and parallel to the other by rotating object method.
Visualization concepts and Free Hand sketching: Visualization principles —Representation of
Three Dimensional objects — Layout of views- Freehand sketching of multiple views from pictorial
views of objects.

Practicing three dimensional modeling of simple objects by CAD Software (Not for examination)

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF

SURFACES 6 +12
Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one
of the principal planes and perpendicular to the other — obtaining true shape of section.
Development of lateral surfaces of simple and sectioned solids — Prisms, pyramids cylinders and
cones.
Practicing three dimensional modeling of simple objects by CAD Software (Not for examination)

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12
Principles of isometric projection — isometric scale - Isometric projections of simple solids and
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple
vertical positions - Perspective projection of simple solids-Prisms, pyramids and cylinders by
visual ray method.
Practicing three dimensional modeling of isometric projection of simple objects by CAD Software
(Not for examination)
TOTAL: (L=30; P=60) 90 PERIODS

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

* Use BIS conventions and specifications for engineering drawing.

+ Construct the conic curves, involutes and cycloid.

+ Solve practical problems involving projection of lines.

» Draw the orthographic, isometric and perspective projections of simple solids.

+ Draw the development of simple solids.
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TEXT BOOKS:

1. Bhr tt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House,
53  Edition, 2019.

2. Natrajan K.V., “A Text Book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai,
2018.

3. Parthasarathy, N. S. and Vela Murali, “Engineering Drawing”, Oxford University Press, 2015

REFERENCES:

1. BasantAgarwal and Agarwal C.M., “Engineering Drawing”, McGraw Hill, 2"¢ Edition, 2019.

2. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&ll combined), Subhas Publications,
Bangalore, 27" Edition, 2017.

3. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an
introduction to Interactive Computer Graphics for Design and Production, Eastern Economy
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005.

4. Parthasarathy N. S. and Vela Murali, “Engineering Graphics”, Oxford University, Press, New
Delhi, 2015.

5. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson Education India, 2" Edition, 2009.

6. Venugopal K. and Prabhu Raja V., “Engineering Graphics", New Age International (P) Limited,

2008.

Publication of Bureau of Indian Standards:

agkrwdE

IS10711 —2001: Technical products Documentation — Size and lay out of drawing sheets.
IS 9609 (Parts 0 & 1) — 2001: Technical products Documentation — Lettering.

IS 10714 (Part 20) — 2001 & SP 46 — 2003: Lines for technical drawings.

IS 11669 — 1986 & SP 46 —2003: Dimensioning of Technical Drawings.

IS 15021 (Parts 1 to 4) — 2001: Technical drawings — Projection Methods.

Special points applicable to University Examinations on Engineering Graphics:

. There will be five questions, each of either or type covering all units of the syllabus.

All questions will carry equal marks of 20 each making a total of 100.

. The answer paper shall consist of drawing sheets of A3 size only. The students will

be permitted to use appropriate scale to fit solution within A3 size.
The examination will be conducted in appropriate sessions on the same day
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GE3252 SO IHLD QASTSI6LHIL LI(LPLD LTPC

1001
VS | QBFQ LOMMILD LIMTeM6TS Q& mLl6u Bl LILD: 3
FHIG HTVSHO QBFaS QFTH6 — LMemers Q&MSleLEL LD - &SHLUL Feulil]
LIIT600T LR85 61T — LIMevor LIS erfle Emev GmluIbh &H6iT.

VG | QUL QIEMLOLIL] LOMMILD SLIQL & QSTL6VHBIL LILD: 3
FHRIG HTVEHH aulgealemnlIL] WMMID &L (HLDTETHRI&EET & FRIFG &TVSH 6L el (LI
QUMTIBL G616V aulgeUemIDLIL]- &I &HTeLSH6V SL(HIDMET QLML SEHLD H(H&HevaILD
- FeoliudsTISHer CueL el UMl elleugmaEer - LOMNEVEVL|TE
FHLUMBISEBHLD, CHMeN6LEEHLD — GFMLLT HTVSSIL QUIHRICSHTUNL&H6T IMmmID LM
QUPILUTL(HS HLVBIGHET — BTUWHSHT &MTevdh CHTUILGEET - WTHH &L LennlIL &6
LM 9inl&H6, WGy WeTTL & IDN6ET QLeVWID WMMIN H(HLOEM6V HTUISHSE]T
amme — QFLIGBTLH af@Qser — LFlLlgeq &sTusEH 60 QFaTeneTuiley @bCSIT-
FTCIMOFef&H &L 19L& SHen6v.

v lll 2. MUSHS QFmLSleL HIL LILD: 3
&L &L sHemev — 2 Geumsalliley — @ULS QsTNMHETamY — @ @HLhemL
9 (HHGHV, 6T — UTVTMHMIF FTOTMIEHETTES Q&L LDMMILD HMHIS [HT600T UIMHISH6T —
T5IT600T WLITBI 6T D& &FIQ 55560 — L0600 2_(HeUMH G Q& THMETEn6V& 6T — 860106001 &6,
& 600T600T ITLY. LD 60T 86T — &+ (H LD 60T LD600T1&H6T — &FIhI(G; LD60OT1 & 6T — 6TeYILDL| &5 S51600T(h & 6T —
Q&ML FITEITMIGET — FlVLILIGSHTIESH 6V D60l 561l 6T 61605 &H6T.

VG IV GeuemmeooTemln LOMMIWD BILILIMFrS Q& MTLSl6L BIL LILD: 3
|emeoor, g1f, GH6THIGHET, INGEG — CoFMPIEHETVS GULWEHS STller WEHEH WSS —
SHMeVpenl LUFTLHIILL — SHTVHENLEEHHETH U eUmMNGSLILIL L HeooTm&Her —
GeueTmevoremLn LDMMILD CEUETITEIOTEMNE FMTHEH QFWVUTH&HET — SLVFTT M6y —
ISedTeUeTld — (NSS! MM (NSHEHG1HH0 — QUIBRBRISLY GHMIHSH LieooTem L
M6y — Mle|F T Fensid.

gV  amMalwe F8 wmHmib HeuflgEslD: 3
gnflaflwev sLAlleT aueTI&R —g6o0fl65 AN alemTTER - HLALD BrevsGem6rT LoleoT LIS LIL
QFUIFH — HLALD QLIETQLMTHL&H6T 2 (HeUT&HSHLD — HLALD @)6m60oTUlsH HeVeNEEHPSELD
— sAlLD LA60T BTSN — @) 6M6toTLISH6V HLALD SGETTH ST — QFTHGmels S L LD.

TOTAL : 15 PERIODS

TEXT-CUM-REFERENCE BOOKS:

1. sUUPE apumm — W&ESEHL UetUTOm — G&5.65. etemer (Qeuerflui®:
SLALPBHTEH LITL BTV LMD
SHevalluIwiev Lieool186T &LpssLD).

2. Gevotlenfs SLOILD — (LpemeoTall) @)6v. &HSTID. (ellsL6or LNgsTiD).

3. By — meums BHESHMTUWI FRIGEHT &Y BTHFlEG0 (5T Slemm

Qeuerflui®)

QUITIHEMB — A,MMMEIGENT HTHlED. (0HTLeNW6 Hlemm Qeustlui®m)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International

Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

o a A
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8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International
Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published
by: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.

GE3252 TAMILS AND TECHNOLOGY LTPC
1001
UNIT | WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware Potteries
(BRW) — Graffiti on Potteries.

UNIT Il DESIGN AND CONSTRUCTION TECHNOLOGY 3
Designing and Structural construction House & Designs in household materials during Sangam Age
- Building materials and Hero stones of Sangam age — Details of Stage Constructions in
Silappathikaram - Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other
worship places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple)- Thirumalai
Nayakar Mahal - Chetti Nadu Houses, Indo - Saracenic architecture at Madras during British Period.

UNIT 1 MANUFACTURING TECHNOLOGY 3
Art of Ship Building - Metallurgical studies - Iron industry - Iron smelting,steel -Copper and gold-
Coains as source of history - Minting of Coins — Beads making-industries Stone beads -Glass beads
- Terracotta beads -Shell beads/ bone beats - Archeological evidences - Gem stone types described
in Silappathikaram.

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbandry -
Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of Sea - Fisheries —
Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 3
Development of Scientific Tamil - Tamil computing — Digitalization of Tamil Books — Development
of Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online Tamil Dictionaries —
Sorkuvai Project.

TOTAL : 15 PERIODS

TEXT-CUM-REFERENCE BOOKS
1. sUP&E MM — W&ESHEHL LeorUmBb — §G5.85. Lletemer (Qeusflui®:

SADBHTEH LITL BTV IDMHmID
SHvalluNuiev Lieool1 &6 &Lpssin).
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10.

11.

&Heooflevflg LD — (WemeTel] @ 6. &FHSTLD. (& L6dr LFaTLD).

FBLI) — MEUMS BFHEHEHMTUWI FRIGHT HSHT HTHGMN (Q&5MTeLeSlL6 SHemnm
Qeuerflui®)

QUITIHEMB — A,MMMEISGNT HTSHIEWD. (0HTLedW6 Hlemm Qeustlui®m)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International
Institute of Tamil Studies.

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International
Institute of Tamil Studies.)

Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published
by: The Author)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference

Book.
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NCC Credit Course Level 1*

NX3251 (ARMY WING) NCC Credit Course Level - | L T P C
2 0 0 2
NCC GENERAL 6
NCC 1 Aims, Objectives & Organization of NCC 1
NCC 2 Incentives 2
NCC 3 Duties of NCC Cadet 1
NCC 4 NCC Camps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI'1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and
Problem Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour *
Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

NCC Credit Course Level 1*

NX3252 (NAVAL WING) NCC Credit Course Level - | L T P
2 0 0

NCC GENERAL

NCC 1 Aims, Objectives & Organization of NCC

NCC 2 Incentives

NCC 3 Duties of NCC Cadet

NCC 4 NCC Camps: Types & Conduct

NATIONAL INTEGRATION AND AWARENESS

NI 1 National Integration: Importance & Necessity

NI 2 Factors Affecting National Integration

NI 3 Unity in Diversity & Role of NCC in Nation Building

NI 4 Threats to National Security
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PERSONALITY DEVELOPMENT 7

PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and Problem
Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL : 30 PERIODS
NCC Credit Course Level 1*

NX3253 (AIR FORCE WING) NCC Credit Course Level - | L T P C
2 0O O 2
NCC GENERAL 6
NCC 1 Aims, Objectives & Organization of NCC 1
NCC 2 Incentives 2
NCC 3 Duties of NCC Cadet 1
NCC 4 NCC Camps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI 1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and Problem
Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS 4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL : 30 PERIODS
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GE3271 ENGINEERING PRACTICES LABORATORY L TPC
0 0 42
COURSE OBJECTIVES:

The main learning objective of this course is to provide hands on training to the students in:

1. Drawing pipe line plan; laying and connecting various pipe fittings used in common
household plumbing work; Sawing; planing; making joints in wood materials used in
commonhousehold wood work.

Wiring various electrical joints in common household electrical wire work.

Welding various joints in steel plates using arc welding work; Machining various simple
processes like turning, drilling, tapping in parts; Assembling simple mechanical assembly of
common household equipments; Making a tray out of metal sheet using sheet metal work.
4. Soldering and testing simple electronic circuits; Assembling and testing simple electronic

components on PCB.

wn

GROUP - A (CIVIL & ELECTRICAL)

PART | CIVIL ENGINEERING PRACTICES 15
PLUMBING WORK:

a) Connecting various basic pipe fittings like valves, taps, coupling, unions,
reducers, elbows and other components which are commonly used in
household.

b) Preparing plumbing line sketches.

c) Laying pipe connection to the suction side of a pump

d) Laying pipe connection to the delivery side of a pump.

e) Connecting pipes of different materials: Metal, plastic and flexible pipes
used inhousehold appliances.

WOOD WORK:
a) Sawing,
b) Planing and
¢) Making joints like T-Joint, Mortise joint and Tenon joint and Dovetail joint.

Wood Work Study:
a) Studying joints in door panels and wooden furniture
b) Studying common industrial trusses using models.

PART Il ELECTRICAL ENGINEERING PRACTICES 15

a) Introduction to switches, fuses, indicators and lamps - Basic switch board
wiring with lamp, fan and three pin socket

b) Staircase wiring

c) Fluorescent Lamp wiring with introduction to CFL and LED types.

d) Energy meter wiring and related calculations/ calibration

e) Study of Iron Box wiring and assembly

f) Study of Fan Regulator (Resistor type and Electronic type using
Diac/Triac/quadrac)

g) Study of emergency lamp wiring/Water heater
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GROUP - B (MECHANICAL AND ELECTRONICS)
PART Il MECHANICAL ENGINEERING PRACTICES 15

WELDING WORK:
a) Welding of Butt Joints, Lap Joints, and Tee Joints using arc welding.
b) Practicing gas welding.

BASIC MACHINING WORK:
a) (simple)Turning.
b) (simple)Drilling.
c) (simple)Tapping.

ASSEMBLY WORK:
a) Assembling a centrifugal pump.
b) Assembling a household mixer.
c) Assembling an airconditioner.

SHEET METAL WORK:
a) Making of a square tray

FOUNDRY WORK:
a) Demonstrating basic foundry operations.

PART IV ELECTRONIC ENGINEERING PRACTICES 15

SOLDERING WORK:
a) Soldering simple electronic circuits and checking continuity.

ELECTRONIC ASSEMBLY AND TESTING WORK:
a) Assembling and testing electronic components on a small PCB.

ELECTRONIC EQUIPMENT STUDY:

a) Study an elements of smart phone..
b) Assembly and dismantle of LED TV.
c) Assembly and dismantle of computer/ laptop
TOTAL = 60 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

1. Draw pipe line plan; lay and connect various pipe fittings used in common household
plumbing work; Saw; plan; make joints in wood materials used in common household
wood work.

Wire various electrical joints in common household electrical wire work.

Weld various joints in steel plates using arc welding work; Machine various simple
processeslike turning, drilling, tapping in parts; Assemble simple mechanical assembly of
common household equipments; Make a tray out of metal sheet using sheet metal work.
4. Solder and test simple electronic circuits; Assemble and test simple electronic components

wnN

on PCB.
PO PSO

CoO

1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1 3 2 1 1 1 2 2 1 1
2 3 2 1 1 1 2 2 1 1
3 3 2 1 1 1 2 2 1 1
Avg. 3 2 1 1 1 2 2 1 1

Low (1); Medium (2); High (3)
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BE3271 BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LABORATORY
LT
00

P C
4 2
COURSE OBJECTIVES:

e To train the students in conducting load tests on electrical machines

e To gain practical experience in characterizing electronic devices

e To train the students to use DSO for measurements.

LIST OF EXPERIMENTS

Verification of ohms and Kirchhoff's Laws.
Load test on DC Shunt Motor.

Load test on Self Excited DC Generator
Load test on Single phase Transformer
Load Test on Induction Motor
Characteristics of PN and Zener Diodes
Characteristics of BJT, SCR and MOSFET
Half wave and Full Wave rectifiers

. Study of Logic Gates

10. Implementation of Binary Adder and Subtractor
11. Study of DSO

CoNoOA~MWNE

TOTAL: 60 PERIODS
COURSE OUTCOMES:
After completing this course, the students will be able to
Use experimental methods to verify the Ohm’s and Kirchhoff's Laws.
Analyze experimentally the load characteristics of electrical machines
Analyze the characteristics of basic electronic devices
Analyze the behavior of digital devices.
Use DSO to measure the various parameters

arLdOE

Mapping of COs with POs and PSOs

COs/POs&P POs PSOs

SOs 1 2 3 4 5 |6]7] 8 9110|1112 |1]| 2 |3
Co1 3 3 2 1 1 15| 2 1
COo2 3 3 2 1 1 15| 2 1
COo3 3 3 2 1 1 15| 2 1
Co4 3 3 2 1 1 15| 2 1
CO5 3 3 2 1 1 15| 2 1
CO/PO & 3 3 2 1 1 15| 2 1
PSO Average

1 — Slight, 2 — Moderate, 3 — Substantial |
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GE3272 COMMUNICATION LABORATORY LTPC
0042
OBJECTIVES
o To identify varied group discussion skills and apply them to take part in effective
discussions in a professional context.
e To analyse concepts and problems and make effective presentations explaining them
clearly and precisely.
e To be able to communicate effectively through formal and informal writing.
e To be able to use appropriate language structures to write emails, reports and essays
e To give instructions and recommendations that are clear and relevant to the context
UNIT | 12

Speaking-Role Play Exercises Based on Workplace Contexts, - talking about competition-
discussing progress toward goals-talking about experiences- talking about events in life- discussing
past events-Writing: writing emails (formal & semi-formal).

UNIT Il 12
Speaking: discussing news stories-talking about frequency-talking about travel problems-
discussing travel procedures- talking about travel problems- making arrangements-describing
arrangements-discussing plans and decisions- discussing purposes and reasons- understanding
common technology terms-Writing: - writing different types of emails.

UNIT Il 12
Speaking: discussing predictions-describing the climate-discussing forecasts and scenarios- talking
about purchasing-discussing advantages and disadvantages- making comparisons- discussing likes
and dislikes- discussing feelings about experiences-discussing imaginary scenarios Writing: short
essays and reports-formal/semi-formal letters.

UNIT IV 12
Speaking: discussing the natural environment-describing systems-describing position and
movement- explaining rules-(example- discussing rental arrangements)- understanding technical
instructions-Writing: writing instructions-writing a short article.

UNIT V 12
Speaking: describing things relatively-describing clothing-discussing safety issues (making
recommendations) talking about electrical devices-describing controlling actions- Writing:

job application ( Cover letter + Curriculum vitae)-writing recommendations.

TOTAL: 60 PERIODS
LEARNING OUTCOMES
At the end of the course, learners will be able
o Speak effectively in group discussions held in a formal/semi formal contexts.
o Discuss, analyse and present concepts and problems from various perspectives to arrive at
suitable solutions
o Write emails, letters and effective job applications.
o Write critical reports to convey data and information with clarity and precision
o Give appropriate instructions and recommendations for safe execution of tasks

Assessment Pattern

e One online / app based assessment to test speaking and writing skills
o Proficiency certification is given on successful completion of speaking and writing.
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CO-PO & PSO MAPPING

CO PO PSO
1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1 2 3 3 3 1 3 3 3 3 3 3 3 - -
2 |2 3 3 3 1 3 3 3 3 3 3 3 - -
3 | 2 2 3 3 1 3 3 3 3 3 3 3 - -
4 3 3 3 3 3 3 3 3 3 3 3 3 - -
5 3 3 3 3 3 3 3 3 3 3 3 3 - -
AVg.( 24 | 2.8 3 3 |18 3 3 3 3 3 3 3 - - F

1-low, 2-medium, 3-high, -“- no correlation
Note: The average value of this course to be used for program articulation matrix.
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MA3351 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L TPC
31014
OBJECTIVES:
¢ To introduce the basic concepts of PDE for solving standard partial differential equations.
e To introduce Fourier series analysis which is central to many applications in engineering apart
from its use in solving boundary value problems.
e To acquaint the student with Fourier series techniques in solving heat flow problems used in
various situations.
e To acquaint the student with Fourier transform techniques used in wide variety of situations.
e To introduce the effective mathematical tools for the solutions of partial differential equations
that model several physical processes and to develop Z transform techniques for discrete time
systems.

UNIT | PARTIAL DIFFERENTIAL EQUATIONS 9+3
Formation of partial differential equations —Solutions of standard types of first order partial differential
equations - First order partial differential equations reducible to standard types- Lagrange’s linear
equation - Linear partial differential equations of second and higher order with constant coefficients
of both homogeneous and non-homogeneous types.

UNIT II FOURIER SERIES 9+3
Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine series
and cosine series — Root mean square value — Parseval’s identity — Harmonic analysis.

UNIT HI APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3
Classification of PDE — Method of separation of variables - Fourier series solutions of one
dimensional wave equation — One dimensional equation of heat conduction — Steady state solution
of two dimensional equation of heat conduction (Cartesian coordinates only).

UNIT IV FOURIER TRANSFORMS 9+3
Statement of Fourier integral theorem— Fourier transform pair — Fourier sine and
cosine transforms — Properties — Transforms of simple functions — Convolution theorem — Parseval’'s
identity.

UNIT V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 9+3
Z-transforms - Elementary properties — Convergence of Z-transforms - — Initial and final value
theorems - Inverse Z-transform using partial fraction and convolution theorem - Formation of
difference equations — Solution of difference equations using Z - transforms.
TOTAL: 60 PERIODS
OUTCOMES
Upon successful completion of the course, students should be able to:
e Understand how to solve the given standard partial differential equations.
e Solve differential equations using Fourier series analysis which plays a vital role in
engineering applications.
o Appreciate the physical significance of Fourier series techniques in solving one and two
dimensional heat flow problems and one dimensional wave equations.
e Understand the mathematical principles on transforms and partial differential equations would
provide them the ability to formulate and solve some of the physical problems of engineering.
e Use the effective mathematical tools for the solutions of partial differential equations by using
Z transform techniques for discrete time systems.

TEXT BOOKS:
1. Grewal B.S., “Higher Engineering Mathematics", 44"Edition, Khanna Publishers,
New Delhi, 2018.
2. Kreyszig E, "Advanced Engineering Mathematics ", 10" Edition, John Wiley, New Delhi,
India, 2016.
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REFERENCES:

1. Andrews. L.C and Shivamoggi. B, "Integral Transforms for Engineers" SPIE Press, 1999.

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 10" Edition, Laxmi
Publications Pvt. Ltd, 2015.

3. James. G., "Advanced Modern Engineering Mathematics", 4"Edition, Pearson Education,
New Delhi, 2016.

4. Narayanan. S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for
Engineering Students”, Vol. Il & lll, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998.

5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd,
New Delhi, 2018.

6. Wylie. R.C. and Barrett . L.C., “Advanced Engineering Mathematics “Tata McGraw Hill
Education Pvt. Ltd, 6th Edition, New Delhi, 2012.

PO1 |PO2 | PO3 | PO4 | PO5 [PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
col 3 3 1 1 0 0 0 0 2 0 0 3 - - -
co2 3 3 1 1 0 0 0 0 2 0 0 3
Co3 3 3 1 1 0 0 0 0 2 0 0 3
co4 3 3 1 1 0 0 0 0 2 0 0 3
CO5 3 3 1 1 0 0 0 0 2 0 0 3
Avg 3 3 1 1 0 0 0 0 2 0 0 3
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AE3351 AERO ENGINEERING THERMODYNAMICS L TPC
300 3
COURSE OBJECTIVES:
e To make the student understand the quantitative analysis of machine and processes for
transformation of energy and between work and heat.
e To Make the student understand the Laws of thermodynamics would be able to quantify
through measurement of related
e To Apply the thermodynamic properties, energies and their interactions in real tim,e
problems
e To develop basic concept of air cycle, gas turbine engines and heat transfer.
To analyse different types of Heat transfer

e To identify the different components of Jet Engines

UNIT | FUNDAMENTAL CONCEPT AND FIRST LAW 9
Concept of continuum, macroscopic approach, thermodynamic systems — closed, open and isolated.
Property, state, path and process, quasi-static process, work, internal energy, enthalpy, specific heat
capacities and heat transfer, SFEE, application of SFEE to jet engine components, First law of
thermodynamics, relation between pressure, volume and temperature for various processes, Zeroth
law of thermodynamics.

UNIT II SECOND LAW AND ENTROPY 9
Second law of thermodynamics — Kelvin Planck and Clausius statements of second law.
Reversibility and Irreversibility, Thermal reservoir, Carnot theorem. Carnot cycle, Reversed Carnot
cycle, efficiency, COP, Thermodynamic temperature scale - Clausius inequality, Concept of entropy,
Entropy changes for various processes.

UNIT 1l AIR STANDARD CYCLES 9
Otto, Diesel, Dual, Ericsson, Atkinson, Stirling and Brayton cycles - Air standard efficiency — Mean
effective pressure.

UNIT IV FUNDAMENTALS OF VAPOUR POWER CYCLES 9
Properties of pure substances — solid, liquid and vapour phases, phase rule, p-v, p-T, T-v, T-s, h-s
diagrams, p-v-T surfaces, thermodynamic properties of steam - calculations of work done and heat
transfer in non-flow and flow processes - standard Rankine cycle, Reheat and Regeneration cycle.
Heat rate, Specific steam consumption, Tonne of refrigeration.

UNIT V BASICS OF PROPULSION AND HEAT TRANSFER 9
Classification of jet engines - basic jet propulsion arrangement — Engine station number, thrust
equation — Specific thrust, SFC, TSFC, specific impulse, actual cycles, isentropic efficiencies of jet
engine components, polytropic efficiency, conduction in parallel, radial and composite wall, Basics
of convective and radiation heat transfer.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon successful completion of the course, students should be able to:

CO1: Apply the laws of thermodynamics in real time problems.

CO2: Demonstrate the principal operation of piston engine and jet engines.

CO3: Demonstrate the efficiency of different air standard cycles.

CO4: Determine the heat transfer in different conditions of working medium.

CO5: Solve heat transfer problems in complex systems.

CO6: Solve problems related to conduction convention and radiation
TEXT BOOKS:
1. Nag.P.K., “Engineering Thermodynamics”, Tata McGraw-Hill, New Delhi, 2013.
2. Rathakrishnan E., “Fundamentals of Engineering Thermodynamics”, Prentice-Hall India, 2005.
3. Yunus A. Cengel and Michael A. Boles, “Thermodynamics: An Engineering Approach”
McGraw-Hill Science/Engineering/Math; 7thedition 2010.
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REFERENCES:

1. Arora C.P, “Thermodynamics”, Tata McGraw-Hill, New Delhi, 2003.

2. Holman.J.P., “Thermodynamics”, 3rd Edition, McGraw-Hill, 2007.

3. Merala C, Pother, Craig W, Somerton, “Thermodynamics for Engineers”, Schaum Outline
Series, Tata McGraw-Hill, New Delhi, 2004.

4. Ramalingam K.K. “Thermodynamics”, Sci-Tech Publications, 2006

5. Venwylen and Sontag, “Classical Thermodynamics”, Wiley Eastern, 1987

MAPPING OF COS AND POS:

CcO Level of correlation of the COs with the relevant POs/PSOs

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

10 11 12

COo1 3 2 2 1 1 - 1 - 1 2 3 1 -
CO2 3 2 2 1 1 1 1 - 1 1 - 3 2 1
CO3 3 2 2 1 1 1 1 1 1 - 2 3 2 -
CO4 3 2 2 1 1 - 1 - 1 1 1 3 1 -
CO5 3 3 3 2 2 - 1 - 1 1 2 3 1 -
CO6 3 2 2 1 1 1 1 - 1 1 2 3 3 1
Over all 3 2.2 2.2 1.2 1.2 1 1 1 1 1 1.8 | 3 1.2 1
Co-
relation
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AE3352 SOLID MECHANICS LTPC
40 04
COURSE OBJECTIVES:

1. Ability to think, Analyse and solve Engineering Problems expected from the course.

2. Ability to understand stress and strain concepts related to deformable bodies.

3. To enable understanding of the behaviour and response of materials and to allow the
student to carry out easy and moderate level structural analysis of basic structural
members.

4. To familiarize with the different methods used for beam deflection analysis.

5. To impart knowledge to the students on how structural elements are sized and to enable
the student to gain knowledge in how stresses are developed and distributed internally.

UNIT | CONCURRENT AND NON-CONCURRENT 12
Introduction, Concept of FBD, Coplanar Concurrent force system, Moments, Coplanar Non-
Concurrent force system and Support Reactions — Application Problems.

UNIT II SHEAR FORCE AND BENDING MOMENT, SECOND AREA MOMENT

PROBLEMS 12
Analysis of Simple Truss, Shear Force and Bending Moment Diagrams, C.G. and M.I of Plane
areas.

UNIT I AXIAL BAR AND MATERIAL MODULUS 12
Simple stress and Strain, Mechanical Properties of Materials, Statically Determinate Problems
and Elastic Constants, Tension, Compression, and Shear, Elasticity, Plasticity and Creep,
Hooke’s Law. Allowable stresses.

UNIT IV BEAM BENDING AND TORSION 12
Axially loaded members, Statically indeterminate structures, Thermal effects, misfits, and Pre-
strains. Torsion of circular bar, Transmission of power by circular shafts. Stresses in beams, Pure
bending and Nonuniform bending, Design of beams for bending stresses,

Shear stresses in beams of rectangular cross section.

UNIT V STRESS TRANSFORMATION, DEFLECTION OF BEAM AND BUCKLING OF
COLUMN 12
Plane stress, Principal stresses, Mohr’s circle and Hooke’s law for plane stresses. Spherical and
Cylindrical pressure vessels. Deflection of beams, Column buckling.
TOTAL: 60 PERIODS
COURSE OUTCOMES:
Upon completion of the course, Students will be able to
CO1.: Clear understanding of mechanical behaviour of materials.
CO2: Knowledge of different structural members and load types.
CO3: Design members under axial loading.
CO4: Design member under torsion loading.
CO5: Calculate beams deflections.
TEXT BOOKS:
1. Egor P Popov, Mechanics of Materials, Pearson, 2015.
2. James M. Gere, Mechanics of Materials, Sixth Edition, Thomson Learning, 2004.
3. Ferdinand Beer, E. Russell Johnston Jr., John Dewolf, David Mazurek, Mechanics of
Materials, McGraw Hill Education,2014.
4. Russell C Hibbeler, Mechanics of Materials, Pearson, 2013.

REFERENCES:

1. William F. Riley, Leroy D. Sturges, Don H. Morris, Mechanics of Materials, John Wiley &
Sons, 1998.

2. Advanced Mechanics of Materials, 6" Edition, authored by Arthur P. Boresi, Richard J.
Schmidt, bearing ISBN: 978-81-947263-9-5, Published by Wiley India Pvt. Limited.

3. Mechanics of Materials, 5" Edition, authored by Timothy A. Philpot, Jeffery S. Thomas,
bearing ISBN: 978-1-119-85997-0, Published by Wiley India Pvt. Limited.
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MAPPING OF COS AND POS:

PO1 | PO2 | PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12 | PSO1| PSO2| PSO3
co1 3 2.5 2 2.5 - - - - - - 1 3 3 1 1
Co2 3 2.5 2 2.5 - - - - - - 1 3 3 1 1
CO3 3 2.5 2 2.5 - - - - - - 1 3 3 1 1
CO4 3 2.5 2 3 - - - - - - 1 3 3 1 1
CO5 3 3 25| 3 - - - - - - 1 3 3 1 1
Avg. 3 2.6 21| 27 - - - - - - 1 3 3 1 1

Low (1); Medium (2); High (3)
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CE3391 FLUID MECHANICS AND MACHINERY

L TPC
3104

COURSE OBJECTIVES:

1. To introduce the students about properties of the fluids, behaviour of fluids under static
conditions.

2. To impart basic knowledge of the dynamics of fluids and boundary layer concept.

3. To expose to the applications of the conservation laws to a) flow measurements b) flow through
pipes (both laminar and turbulent) and c) forces on pipe bends.

4. To exposure to the significance of boundary layer theory and its thicknesses.

5. To expose the students to basic principles of working of hydraulic machineries and to design
Pelton wheel, Francis and Kaplan turbine, centrifugal and reciprocating pumps.

UNIT | FLUID PROPERTIES AND FLOW CHARACTERISTICS 10+3

Properties of fluids — Fluid statics - Pressure Measurements - Buoyancy and floatation - Flow
characteristics - Eulerian and Lagrangian approach - Concept of control volume and system -
Reynold’s transportation theorem - Continuity equation, energy equation and momentum equation -
Applications.

UNIT II FLOW THROUGH PIPES AND BOUNDARY LAYER 9+3
Reynold’s Experiment - Laminar flow through circular conduits - Darcy Weisbach equation - friction
factor - Moody diagram - Major and minor losses - Hydraulic and energy gradient lines - Pipes in
series and parallel - Boundary layer concepts - Types of boundary layer thickness.

UNIT Il DIMENSIONAL ANALYSIS AND MODEL STUDIES 8+3
Fundamental dimensions - Dimensional homogeneity - Rayleigh’s method and Buckingham Pi
theorem - Dimensionless parameters - Similitude and model studies - Distorted and undistorted
models.

UNIT IV TURBINES 9+3

Impact of jets - Velocity triangles - Theory of rotodynamic machines - Classification of turbines -
Working principles - Pelton wheel - Modern Francis turbine - Kaplan turbine - Work done -
Efficiencies - Draft tube - Specific speed - Performance curves for turbines - Governing of turbines.

UNIT V PUMPS 9+3
Classification of pumps - Centrifugal pumps - Working principle - Heads and efficiencies— Velocity
triangles - Work done by the impeller - Performance curves - Reciprocating pump working principle
- Indicator diagram and it’s variations - Work saved by fitting air vessels - Rotary pumps.

TOTAL: 60 PERIODS

OUTCOMES: On completion of the course, the student is expected to be able to

1.

2.

Understand the properties and behaviour in static conditions. Also to understand the
conservation laws applicable to fluids and its application through fluid kinematics and dynamics
Estimate losses in pipelines for both laminar and turbulent conditions and analysis of pipes
connected in series and parallel. Also to understand the concept of boundary layer and its
thickness on the flat solid surface.

Formulate the relationship among the parameters involved in the given fluid phenomenon and
to predict the performances of prototype by model studies

4. Explain the working principles of various turbines and design the various types of turbines.
5. Explain the working principles of centrifugal, reciprocating and rotary pumps and design the
centrifugal and reciprocating pumps

TEXT BOOKS:

1. Modi P.N. and Seth, S.M. Hydraulics and Fluid Mechanics, Standard Book House, New
Delhi, 22nd edition (2019)

2. Jain A. K. Fluid Mechanics including Hydraulic Machines, Khanna Publishers, New
Delhi, 2014.

3. Kumar K. L., Engineering Fluid Mechanics, Eurasia Publishing House(p) Ltd. New Delhi,

2016.
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REFERENCES:

1. Fox W.R. and McDonald A.T., Introduction to Fluid Mechanics John-Wiley and Sons,
Singapore,
2011.
2. Pani B S, Fluid Mechanics: A Concise Introduction, Prentice Hall of India Private Ltd, 2016.
3. Cengel Y A and Cimbala J M, Fluid Mechanics, McGraw Hill Education Pvt. Ltd., 2014.
4. S K Som; Gautam Biswas and S Chakraborty, Introduction to Fluid Mechanics and Fluid
Machines, Tata McGraw Hill Education Pvt. Ltd., 2012.
5. Streeter, V. L. and Wylie E. B., Fluid Mechanics, McGraw Hill Publishing Co., 2010.
PO PSO
CoO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1 3 3 2 2 1 2 2 1 2 1 1 2 3 2 3
2 3 3 3 2 1 2 2 1 2 1 1 2 3 2 3
3 3 3 3 3 1 2 2 1 2 1 1 2 3 3 3
4 3 3 3 3 1 2 2 1 2 1 1 3 3 2 2
5 3 3 3 3 1 2 2 1 2 1 1 3 3 2 2
Low (1) ; Medium (2); High (3)
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AE3301 ELEMENTS OF AERONAUTICAL ENGINEERING L TPC
3 0 03

COURSE OBJECTIVES:

e To acquire the knowledge on the Historical evaluation of Airplanes

e To learn the different component systems and functions

e To know the concepts of basic properties and principles behind the flight

e To learn the basics of different structures & construction

e To learn the various types of power plants used in aircrafts
UNIT | HISTORY OF FLIGHT 9

Balloon flight-ornithopter-Early Airplanes by Wright Brothers, biplanes and monoplanes,
Developments in aerodynamics, materials, structures and propulsion over the years.

UNIT Il AIRCRAFT CONFIGURATIONS AND ITS CONTROLS 9
Different types of flight vehicles, Classifications-Components of an airplane and their functions-
Conventional control, powered control- Basic instruments for Flying-Typical systems for control
actuation.

UNIT I BASICS OF AERODYNAMICS 9
Physical Properties and structures of the Atmosphere, Temperature, pressure and altitude
relationships, Newton’s Law of Motions applied to Aeronautics-Evolution of lift, drag and moment.
Aerofoils, Mach number, Manoeuvres.

UNIT IV BASICS OF AIRCRAFT STRUCTURES 9
General types of construction, Monocoque, semi-monocoque and geodesic constructions, typical
wing and fuselage structure. Metallic and non-metallic materials. Use of Aluminium alloy, titanium,
stainless steel and composite materials. Stresses and Strains-Hooke’s law- stress-strain
diagrams- elastic Constants-Factor of Safety.

UNIT V BASICS OF PROPULSION 9
Basic ideas about piston, turboprop and jet engines — use of propeller and jets for thrust Production
- Comparative merits, Principle of operation of rocket, types of rocket and typical applications,
Exploration into space.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to
CO1.: lllustrate the history of aircraft & developments over the years
CO2: Ability to identify the types & classifications of components and control systems
CO3: Explain the basic concepts of flight & Physical properties of Atmosphere
CO4: ldentify the types of fuselage and constructions.
CO5: Distinguish the types of Engines and explain the principles of Rocket

TEXT BOOKS:

1. Anderson, J.D., Introduction to Flight, McGraw-Hill; 8th edition, 2015

2. E Rathakrishnan, “Introduction to Aerospace Engineering: Basic Principles of Flight”, John
Wiley, NJ, 2021

3. Stephen.A. Brandt, Introduction to aeronautics: A design perspective, 2nd edition, AIAA
Education Series, 2004.

REFERENCES:

1. Sadhu Singh, “Internal Combustion Engines and Gas Turbine”, SS Kataraia & Sons, 2015
2. Kermode, “Flight without Formulae”, Pitman; 4" revised edition 1989.
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AE3302 AIRCRAFT SYSTEMS AND INSTRUMENTS L TPC
3 00 3

COURSE OBJECTIVES:

1. To impart knowledge of the hydraulic and pneumatic systems components

2. To Study the types of instruments and its operation including navigational instruments.

3. Acquire the knowledge of essential systems of safe aircraft operation.

4. To learn the concepts of display systems

5. To study the various engine systems in aircraft

UNIT | AIRCRAFT SYSTEMS 9

Hydraulic systems — Study of typical systems — components — Hydraulic systems controllers —
Modes of operation — Pneumatic systems — Working principles — Typical Pneumatic Power system
— Brake system — Components, Landing Gear Systems — Classification — Shock absorbers —
Retractive mechanism.

UNIT Il AIRPLANE CONTROL SYSTEMS 9
Conventional Systems — Power assisted and fully powered flight controls — Power actuated systems
— Engine control systems — Push pull rod system — operating principles — Modern control systems —
Digital fly by wire systems — Auto pilot system.

UNIT Il ENGINE SYSTEMS 9
Piston and Jet Engines- Fuel systems — Components - Multi-engine fuel systems, lubricating
systems — Starting and Ignition systems.

UNIT IV AIRCONDITIONING AND PRESSURIZING SYSTEM 9
Basic Air Cycle systems — Vapour Cycle Systems, Boot-strap air cycle system — Evaporative vapour
cycle systems — Evaporation air cycle systems — Oxygen systems — Fire extinguishing system and
smoke detection system, Deicing and anti-icing system.

UNIT V AIRCRAFT INSTRUMENTS 9
Flight Instruments and Navigation Instruments — Accelerometers, Air speed Indicators — Mach
Meters — Altimeters - Gyroscopic Instruments— Principles and operation — Study of various types of
engine instruments — Tachometers — Temperature and Pressure gauges.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, the students will be able to
CO1: Demonstrate the ability to design a various system using pneumatic and hydraulic

components.
CO2: Keep abreast knowledge on various flight control system and its recent advancements.
CO3: Demonstrate the fundamental understanding of the operation of engine auxiliary systems.
CO4: To understand the various cabin comfort system used in aircraft modern display systems.
CO5: Describe the principle behind the operation of various vital parameter displays and its uses

in effective conduct of the flight.

TEXT BOOKS:
1. Mekinley, J.L. and R.D. Bent, Aircraft Power Plants, McGraw Hill, 1993.
2. Pallet, E.H.J. Aircraft Instruments & Principles, Pitman & Co, 1993.

REFERENCES:

1. Handbooks of Airframe and Power plant Mechanics, US dept. of Transportation, Federal,
Aviation Administration, the English Book Store, New Delhi, 1995.

2. McKinley, J.L. and Bent R.D. Aircraft Maintenance & Repair, McGraw Hill, 1993.

3. Teager, S, “Aircraft Gas Turbine technology, McGraw Hill 1997.
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AS3361 THERMODYNAMICS AND STRENGTH OF MATERIALS L T P C
LABORATORY O 0 4 2
OBJECTIVES:
e To study the mechanical properties of materials when subjected to different types of loading.
e To study how to improve the material properties.
¢ To understand the nature of materials under microscopic Examination
STRENGTH OF MATERIALS 30
LIST OF EXPERIMENTS
1. Tension test on a mild steel rod
2. Double shear test on Mild steel and Aluminum rods
3. Torsion test on mild steel rod
4. Impact test on metal specimen
5. Hardness test on metals - Brinnell and Rockwell Hardness Number
6. Deflection test on beams
7. Compression test on helical springs
8. Strain Measurement using Rosette strain gauge
9. Effect of hardening- Improvement in hardness and impact resistance of steels.
10. Tempering- Improvement Mechanical properties Comparison
(i) Unhardened specimen
(i) Quenched Specimen and
(iif) Quenched and tempered specimen.
11. Microscopic Examination of
(i) Hardened samples and
(i) Hardened and tempered samples
OUTCOMES:
¢ Analyse the Hardness and Tensile strength of the given material
¢ Examine the deformation and torsion strength of the given material
¢ Analyse the compression and shear strength of given materials
Co/
PO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 2 2 1 2 1 1 2 3 3 2 2 3 2 2
CO2 3 2 2 - 2 1 1 2 3 3 2 2 3 2 2
Co3 3 3 2 1 2 1 - 2 3 1 1 1 2 1 2
3.00]233|200|1.00| 200|100 1.00] 2.00 | 3.00 2.33 1.67 1.67 2.67 1.67 2.00

THERMODYNAMICS LABORATORY

OBJECTIVE:
e To study the engine types and its performance
¢ To understand the importance of heat transfer and its application.
e To understand the fuel properties.

LIST OF EXPERIMENTS

Performance test on a 4-stroke engine

Valve timing of a 4 — stroke engine and port timing of a 2 stroke engine
Determination of effectiveness of a parallel flow heat exchanger
Determination of effectiveness of a counter flow heat exchanger
Determination of heating value of a fuel

Determination of specific heat of solid

ogrwNE
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7. Determination of thermal conductivity of solid.

8. Determination of thermal resistance of a composite wall.

9. COP test on a vapour compression refrigeration test rig

10. COP test on a vapour compression air-conditioning test rig

TOTAL: 60 PERIODS

OUTCOMES:

e Perform test on diesel/petrol engine

e Determine the properties of the fuels.

e Analyze the heat transfer properties of solid and composite walls

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

co1 3 | 2 | 2 | - 2 - - 1|1 1 1 1 3 1 1
CO?2 3 | 2 | 2 | - 2 - - 1 |2 2 1 1 2 1 2
co3 3 [ 2 2121 |1]2]3 3 2 2 3 2 1

3.00 | 200 | 200] 1.00| 2.00| 100100133 |200] 2.00] 133 | 1.33 2.67 1.33 1.33

73




T

CES3362 FLUID MECHANICS AND MACHINERY LABORATORY L
00

P C
4 2
COURSE OBJECTIVES:
¢ Upon Completion of this subject, the students can able to have hands on experience in flow
measurements using different devices.
o Also perform calculation related to losses in pipes and also perform characteristic study of
pumps, turbines etc.,

LIST OF EXPERIMENTS

A. FLOW MEASUREMENT
1. Verification of Bernoulli’s theorem
2. Flow through Orifice/Venturi meter
3. Friction factor for flow through pipes
4. Impact of jet on fixed plate
. METACENTRE
. Determination of metacentric height
. PUMPS

. Characteristics of Centrifugal pump

. Characteristics of Gear pump

. Characteristics of Submersible pump

. Characteristics of Reciprocating pump

©ooo~NO O 00w

D. TURBINES
10. Characteristics of Pelton wheel turbine

11. Characteristics of Francis turbine
TOTAL : 60 PERIODS

COURSE OUTCOMES:
On completion of the course, the student is expected to be able to
CO1 Verify and apply Bernoulli equation for flow measurement like Orifice/Venturi meter.
CcO?2 Measure f_riction factor in pipes and compare with Moody diagram and verify momentum
conservation law.
CO3 Determine the performance characteristics of Rotodynamic pumps.
CO4 Determine the performance characteristics of positive displacement pumps.
CO5 Determine the performance characteristics of turbines.

REFERENCES:

1. Hydraulic Laboratory Manual, Centre for Water Resources, Anna University, 2015.

2. Modi P.N. and Seth S.M., Hydraulics and Fluid Mechanics. Standard Book House. NewDelhi,
2017.

3. Subramanya K, Fluid Mechanics and Hydraulic Machines, Tata McGraw Hill Edu. Pvt. Ltd.,

2011
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Course Outcome Overall
PO/PSO Correlation of
CO1 | CO2 | CO3 | CO4 | CO5 COs t0 POs
PO1 Knowledge of Engineering Sciences M H H H H H
PO2 Problem analysis M M H H H H
PO3 Design / development of solutions L L M M M M
PO4 Investigation H H H H H H
PO5 Modern Tool Usage L L L L L L
PO6 Individual and Team work M M H H H H
PO7 Communication L L L L L L
POS8 Engineer and Society M M M M M M
PO9 Ethics L L L L L L
PO10 | Environment and Sustainability M M M M M M
PO11 | Project Management and Finance L L L L L L
PO12 | Life Long Learning M M M M M M
PSO1 | Knowledge of Civil Engineering M H H H H H
discipline
PSO2 | Critical analysis of Civil Engineering L L M M M M
problems and innovation
PSO3 | Conceptualization and evaluation of L L L L L L

engineering solutions to Civil
Engineering Issues

L - Low, M — Medium, H - High
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GES3361 PROFESSIONAL DEVELOPMENT LTPC

0021

OBJECTIVES:

To be proficient in important Microsoft Office tools: MS WORD, EXCEL, POWERPOINT.
To be proficient in using MS WORD to create quality technical documents, by using standard
templates, widely acceptable styles and formats, variety of features to enhance the
presentability and overall utility value of content.

To be proficient in using MS EXCEL for all data manipulation tasks including the common
statistical, logical, mathematical etc., operations, conversion, analytics, search and explore,
visualize,interlink, and utilizing many more critical features offered

To be able to create and share quality presentations by using the features of MS PowerPoint,
including: organization of content, presentability, aesthetics, using media elements and
enhance the overall quality of presentations.

MS WORD: 10 Hours

Create

and format a document

Working with tables

Working with Bullets and Lists

Working with styles, shapes, smart art, charts

Inserting objects, charts and importing objects from other office tools
Creating and Using document templates

Inserting equations, symbols and special characters
Working with Table of contents and References, citations
Insert and review comments

Create bookmarks, hyperlinks, endnotes footnote
Viewing document in different modes

Working with document protection and security

Inspect document for accessibility

MS EXCEL: 10 Hours
Create worksheets, insert and format data

Work with different types of data: text, currency, date, numeric etc.

Split, validate, consolidate, Convert data

Sort and filter data

Perform calculations and use functions: (Statistical, Logical, Mathematical, date, Time etc.,)
Work with Lookup and reference formulae

Create and Work with different types of charts

Use pivot tables to summarize and analyse data

Perform data analysis using own formulae and functions

Combine data from multiple worksheets using own formulae and built-in functions to generate

results
Export

data and sheets to other file formats

Working with macros
Protecting data and Securing the workbook

MS POWERPOINT: 10 Hours
Select slide templates, layout and themes

Formatting slide content and using bullets and nhumbering

Insert and format images, smart art, tables, charts

Using Slide master, notes and handout master

Working with animation and transitions

Organize and Group slides

Import or create and use media objects: audio, video, animation

Perform slideshow recording and Record narration and create presentable videos

TOTAL: 30 PERIODS
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OUTCOMES:
On successful completion the students will be able to
o Use MS Word to create quality documents, by structuring and organizing content for their
day to day technical and academic requirements
o Use MS EXCEL to perform data operations and analytics, record, retrieve data as per
requirements and visualize data for ease of understanding
o Use MS PowerPoint to create high quality academic presentations by including common
tables, charts, graphs, interlinking other elements, and using media objects.
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MA3452 VECTOR CALCULUS AND COMPLEX FUNCTIONS LTPC
3104
OBJECTIVES:

e To acquaint the student with the concepts of vector calculus, needed for problems in all
engineering disciplines.

e To develop an understanding of the standard techniques of complex variable theory so as to
enable the student to apply them with confidence, in application areas such as heat
conduction, elasticity, fluid dynamics and flow the of electric current.

¢ To make the student appreciate the purpose of using transforms to create a new domain in
which it is easier to handle the problem that is being investigated.

e To make the student acquire sound knowledge of techniques in solving ordinary

o differential equations that model engineering problems.

UNIT | VECTOR CALCULUS 9+3
Gradient and directional derivative — Divergence and curl - Vector identities — Irrotational and
Solenoidal vector fields — Line integral over a plane curve — Surface integral - Area of a curved
surface - Volume integral - Green’s, Gauss divergence and Stoke’s theorems — Verification and
application in evaluating line, surface and volume integrals.

UNIT Il ANALYTIC FUNCTION 9+3
Analytic functions — Necessary and sufficient conditions for analyticity in Cartesian and polar
coordinates - Properties — Harmonic conjugates — Construction of analytic function - Conformal

mapping — Mapping by functions w = z+c, az, 1 z? - Bilinear transformation.
z

UNIT HI COMPLEX INTEGRATION 9+3
Line integral - Cauchy’s integral theorem — Cauchy’s integral formula — Taylor’s and Laurent’s series
— Singularities — Residues — Residue theorem — Application of residue theorem for evaluation of real
integrals — Use of circular contour and semicircular contour.

UNIT IV LAPLACE TRANSFORMS 9+3
Existence conditions — Transforms of elementary functions — Transform of unit step function and
unit impulse function — Basic properties — Shifting theorems -Transforms of derivatives and integrals
— Initial and final value theorems — Inverse transforms — Convolution theorem — Transform of periodic
functions — Application to solution of linear second order ordinary differential equations with constant
coefficients.

UNIT V ORDINARY DIFFERENTIAL EQUATIONS 9+3
Higher order linear differential equations with constant coefficients - Method of variation of
parameters — Homogenous equation of Euler’'s and Legendre’s type — System of simultaneous linear
differential equations with constant coefficients - Method of undetermined coefficients.

TOTAL: 60 PERIODS
OUTCOMES:
Upon successful completion of the course, students should be able to:
e Evaluate real and complex integrals using the Cauchy integral formula and the residue
theorem.
e Appreciate how complex methods can be used to prove some important theoretical results.
¢ Evaluate line, surface and volume integrals in simple coordinate systems.
e Calculate grad, div and curl in Cartesian and other simple coordinate systems, and establish
identities connecting these quantities.
e Use Gauss, Stokes and Greens theorems to simplify calculations of integrals and prove simple
results.

78



TEXT BOOKS

1. Erwin Kreyszig,” Advanced Engineering Mathematics ", John Wiley and Sons,
10" Edition, New Delhi, 2016.

2. Grewal B.S., “Higher Engineering Mathematics ”, Khanna Publishers, New Delhi,
43" Edition, 2014.

REFERENCES

1. Sastry, S.S, "Engineering Mathematics”, Vol. | & I, PHI Learning Pvt. Ltd, 4™ Edition, New
Delhi, 2014.

2. Jain R.K.and lyengar S.R.K., “ Advanced Engineering Mathematics ”, Narosa Publications,
New Delhi, 3" Edition, 2007.

3. BaliN., Goyal M. and Watkins C., “Advanced Engineering Mathematics ”, Firewall Media
(An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7" Edition, 2009.

4. Peter V. O’Neil, “Advanced Engineering Mathematics”, Cengage Learning India
Pvt., Ltd, New Delhi, 2007.

5. Ray Wylie C and Barrett.L.C, "Advanced Engineering Mathematics" Tata McGraw Hill
Education Pvt. Ltd, 6™ Edition, New Delhi, 2012.

PO1 [ PO2 [ PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 [ PO9 | PO10 | PO11 [ PO12 [ PSO1 | PSO2 | PSO3

coi| 3 3 3 3 2 1 0 0 0 0 1 2 2 1 2

co2 | 3 3 3 1 1 1 0 0 0 0 2 1 1 1 1

co3| 3 3 3 2 1 1 0 1 0 0 1 1 2 1 2

co4 | 3 3 3 1 0 0 0 0 0 0 1 0 1 2 1

cos | 3 3 3 3 2 1 0 0 0 0 1 2 2 1 2

Avg. | 3 3 3 2 12 o6 ] 0 [02] 0 0 1.2 1.2 16 1.2 16
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AE3401 AERODYNAMICS | L TPC
3 00 3
COURSE OBJECTIVES:
e To introduce the concepts of mass, momentum and energy conservation relating to
aerodynamics.
e To introduce the Navier Stroke equations and its application
To make the student understand the concept of vorticity, irrotationality, theory of airfoil and
wing sections.
e To introduce the basics of viscous flow.
To make the student to understand the different boundary layers and Blasius Solution

e To introduce the basics of turbulence flow

UNIT | INTRODUCTION TO LOW-SPEED FLOW 9
Euler equation, incompressible Bernoulli’'s equation. circulation and vorticity, green’s lemma and
Stoke’s theorem, barotropic flow, kelvin’s theorem, streamline, stream function, irrotational flow,
potential function, Equipotential lines, elementary flows and their combinations.

UNIT Il TWO-DIMENSIONAL INVISCID INCOMPRESSIBLE FLOW 9
Ideal Flow over a circular cylinder, D’Alembert’'s paradox, magnus effect, Kutta Joukowski’s
theorem, starting vortex, Kutta condition, real flow over smooth and rough cylinder.

UNIT HI AIRFOIL THEORY 9
Cauchy-Riemann relations, complex potential, methodology of conformal transformation, Kutta-
Joukowski transformation and its applications, thin airfoil theory and its applications.

UNIT IV SUBSONIC WING THEORY 9
Vortex filament, Biot and Savart law, bound vortex and trailing vortex, horse shoe vortex, lifting line
theory and its limitations.

UNIT V INTRODUCTION TO BOUNDARY LAYER THEORY 9
Boundary layer and boundary layer thickness, displacement thickness, momentum thickness,
energy thickness, shape parameter, boundary layer equations for a steady, two-dimensional
incompressible flow, boundary layer growth over a flat plate, critical Reynolds number, Blasius
solution, basics of turbulent flow.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
On completion of the course, the student is expected to be able to

CO1: Apply the basics physics for low-speed flows.

CO2: Apply the concept of 2D, inviscid incompressible flows in low-speed aerodynamics.

CO03: Solve lift generation problems using aerofoil theories.

CO4: Make use of lifting line theory for solving flow properties.

CO5: Solve the boundary layer equations for a steady, two-dimensional incompressible flow

CO6: Solve the properties of turbulent flow.

TEXT BOOKS:

1. Anderson, J.D., "Fundamentals of Aerodynamics", McGraw Hill Book Co., 2010

2. Houghton, E.L., and Caruthers, N.B., "Aerodynamics for Engineering students”, Edward Arnold
Publishers Ltd., London, 1989.

3. E Rathakrishnan, “Theoretical Aerodynamics”, John Wiley, NJ, 2013

REFERENCES:

1. Clancey, L J.," Aerodynamics", Pitman, 1986

2. John J Bertin., "Aerodynamics for Engineers"”, Pearson Education Inc, 2002

3. Kuethe, A.M and Chow, C.Y, “Foundations of Aerodynamics”, Fifth Edition, John Wiley & Sons,
2000.

4. Milne Thomson, L.H., "Theoretical Aerodynamics", Macmillan, 1985
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AE3402 AIR BREATHING PROPULSION

OBJECTIVES:

1. To establish fundamental approach and application of jet engine components.

2. To learn about the analysis of flow phenomenon and estimation of thrust developed by jet
engine.

3.To introduce about the application of various equations in Gas Turbine Engines.

4. To learn the concepts of jet engine combustion chambers

5. To acquire knowledge on compressors and turbines

UNIT | PRINCIPLES OF AIR BREATHING ENGINES 9+6
Operating principles of piston engines — thermal efficiency calculations — classification of piston
engines - illustration of working of gas turbine engines — factors affecting thrust — methods of thrust
augmentation — performance parameters of jet engines.

UNIT Il JET ENGINE INTAKES AND EXHAUST NOZZLES 9+6
Ram effect, Internal flow and Stall in subsonic inlets — relation between minimum area ratio and
eternal deceleration ratio — diffuser performance — modes of operation - supersonic inlets — starting
problem on supersonic inlets — shock swallowing by area variation — real flow through nozzles and
nozzle efficiency — losses in nozzles — ejector and variable area nozzles - interaction of nozzle flow
with adjacent surfaces — thrust reversal.

UNIT HI JET ENGINE COMBUSTION CHAMBERS 9+6
Chemistry of combustion, Combustion equations, Combustion process, classification of combustion
chambers — combustion chamber performance — effect of operating variables on performance —
flame stabilization, Cooling process, Materials, Aircraft fuels, HHV, LHV, Orsat apparatus

UNIT IV JET ENGINE COMPRESSORS 9+6
Euler’s turbo machinery equation, Principle operation of centrifugal compressor, Principle operation
of axial flow compressor— Work done and pressure rise — velocity diagrams — degree of reaction —
free vortex and constant reaction designs of axial flow compressor — performance parameters axial
flow compressors— stage efficiency.

UNIT V JET ENGINE TURBINES 9+6
Principle of operation of axial flow turbines— limitations of radial flow turbines- Work done and
pressure rise — Velocity diagrams — degree of reaction — constant nozzle angle designs —
performance parameters of axial flow turbine— turbine blade cooling methods — stage efficiency
calculations — basic blade profile design considerations — matching of compressor and turbine

TOTAL: 75 PERIODS

COURSE OUTCOMES:

On completion of the course, the student is expected

CO1: To be able to apply control volume and momentum equation to estimate the forces produced
by aircraft propulsion systems

CO2: To be able to describe the principal figures of merit for aircraft engine

CO3:To be able to describe the principal design parameters and constraints that set the
performance of gas turbine engines.

CO4: To apply ideal and actual cycle analysis to a gas turbine engine to relate thrust and fuel burn
to component performance parameters.

CO5: Understanding the workings of multistage compressor or turbine, and to be able to use velocity
triangles and the Euler Turbine Equation to estimate the performance of a compressor or
turbine stage.

TEXT BOOK:
1. Hill, P.G. & Peterson, C.R. “Mechanics & Thermodynamics of Propulsion” Pearson education
(2009)
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REFERENCES:

1. Cohen, H. Rogers, G.F.C. and Saravanamuttoo, H.I.H. “Gas Turbine Theory”, Pearson
Education Canada; 6th edition, 2008.

2. Mathur, M.L. and Sharma, R.P., “Gas Turbine, Jet and Rocket Propulsion”, Standard Publishers
& Distributors, Delhi, 2nd edition 2014.

3. Oates, G.C., “Aero thermodynamics of Aircraft Engine Components”, AIAA Education Series,
New York, 1985.

4. “Rolls Royce Jet Engine”, Rolls Royce; 4th revised edition, 1986

MAPPING OF COS AND POS:

PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8 | PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3
COo1l| 3 1 1 2 3 1 1 1 2 3 1 1 3 1 1
Co2| 3 2 2 3 3 2 3 2 2 3 1 1 3 1 1
CO3| 3 3 3 3 2 1 2 1 3 2 1 1 3 1 1
Co4| 3 3 3 2 3 2 2 1 2 1 2 1 3 1 1
CO5| 3 3 2 2 3 1 1 1 1 1 1 1 3 1 1
3 24 1 22 |24 | 28 |14 |18 | 1.2 2 2 1.2 1 3 1 1
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AE3491 MECHANICS OF MACHINES L TPC
3003
COURSE OBJECTIVES:

1. To understand the principles in the formation of mechanisms and their kinematics.

2. To learn the basic concepts of toothed gearing and kinematics of gear trains.

3. To study the effect of friction in different machine elements.

4. To analyse the forces and torque acting on simple mechanical systems

5. To understand the importance of balancing and vibration

UNIT | KINEMATIC ANALYSIS IN SIMPLE MECHANISMS AND CAMS 9
Mechanisms — Terminology and definitions — kinematics inversions and analysis of 4 bar and slide
crank chain — velocity and acceleration polygons — cams — classifications — displacement diagrams
- layout of plate cam profiles.

UNIT Il TOOTHED GEARING AND GEAR TRAINS 9
Gear terminology — law of toothed gearing — involute gearing — Gear tooth action - Interference and
undercutting — gear trains — parallel axis gear trains — epicyclic gear trains.

UNIT Il FRICTION ASPECTS IN MACHINE COMPONENTS 9
Surface contacts — Sliding and Rolling friction — Friction drives — Friction in screw threads — Friction
clutches — Belt drives — Friction aspects in brakes.

UNIT IV STATIC AND DYNAMIC FORCE ANALYSIS 9
Applied and Constrained Forces — Free body diagrams — Static equilibrium conditions — Static Force
analysis in simple mechanisms — Dynamic Force Analysis in simple machine members — Inertia
Forces and Inertia Torque — D’Alembert’s principle.

UNIT V BALANCING OF ROTATING MASSES AND VIBRATION 9
Static and Dynamic balancing — Balancing of revolving masses — Balancing machines — Free
vibrations — natural Frequency — Damped Vibration — bending critical speed of simple shaft — Forced
vibration — harmonic Forcing — Vibration isolation.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to:
CO1.: Design the linkages and the cam mechanisms for specified output motions.
CO2: Determine the gear parameters of toothed gearing and speeds of gear trains in various
applications.
COa3: Evaluate the frictional torque in screw threads, clutches, brakes and belt drives.
CO4: Determine the forces on members of mechanisms during static and dynamic equilibrium
conditions.
COb5: Determine the balancing masses on rotating machineries and the natural frequencies offree
and forced vibratory systems

TEXT BOOK
1. Uicker, J.J., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms”, Oxford
University Press, 2017.

REFERENCES

1. Cleghorn. W. L., Nikolai Dechev, “Mechanisms of Machines”, Oxford University Press, 2015.

2. Rao.J.S. and Dukkipati.R.V. “Mechanism and Machine Theory”, New Age International Pvt.Ltd.,
2006.

3. Rattan, S.S, “Theory of Machines”, McGraw-Hill Education Pvt. Ltd., 2014.

4. Robert L. Norton, Kinematics and Dynamics of Machinery, Tata McGraw-Hill, 2009.

5. Thomas Bevan, “The Theory of Machines”, Pearson Education Ltd., 2010
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MAPPING OF COS AND POS:

PO1| PO2| PO3 | PO4 | PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3
Cco1 3 2 3 2.5 2 - 1 - - - - 3 3 1 1
CcOo2 3 3 3 3 2 - 1 - - - 1 3 3 1 1
CO3 3 25| 25 2.5 2 2 1 - - - 1 3 3 1 1
CcCO4 3 3 3 2.5 2 - 1 - - - 1 3 3 1 1
CO5 3 3 3 3 2 2 1 - - - 1 3 3 1 1
Avg 3 27| 29 2.7 2 08| 1 - - - 0.8 3 3 1 1
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AE3403 AIRCRAFT STRUCTURES - | LTPC
3003
COURSE OBJECTIVES:
e To provide the students an understanding on the linear static analysis of determinate and
indeterminate aircraft structural components.
e To provide the students an understanding on energy methods to statically determinate and
indeterminate structures
e To make the students to Create a structure to carry the given load.
¢ To make the students to Calculate the response of statically indeterminate structures under
various loading conditions.
e To provide the design process using different failure theories

UNIT | STATICALLY DETERMINATE & INDETERMINATE STRUCTURES 9
Plane truss analysis — method of joints — method of sections — method of shear — 3-D trusses —
principle of super position, Clapeyron’s 3 moment equation and moment distribution method for
indeterminate beams.

UNIT II ENERGY METHODS 9
Strain Energy in axial, bending, torsion and shear loadings. Castigliano’s theorems and their
applications. Energy theorems — dummy load & unit load methods — energy methods applied to
statically determinate and indeterminate beams, frames, rings & trusses.

UNIT Il COLUMNS 9
Euler’s column curve — inelastic buckling — effect of initial curvature — Southwell plot — columns with
eccentricity — use of energy methods — theory of beam columns — beam columns with different end
conditions — stresses in beam columns.

UNIT IV FAILURE THEORIES 9
Ductile and brittle materials — maximum principal stress theory - maximum principal strain theory -
maximum shear stress theory - distortion energy theory — octahedral shear stress theory.

UNIT V INDUCED STRESSES 9
Thermal stresses — impact loading — Fatigue — Creep - Stress Relaxation

TOTAL: 45 PERIODS

COURSE OUTCOMES:
At the end of the course, Students can able to
CO1: Explain the method to analyse the linear static analysis of determinate and indeterminate
aircraft structural components
CO2: Apply the energy methods to determine the reactions of structure.
COa3: Analyse the column structure with different end condition.
CO4: Design the component using different theories of failure.
CO5: Create a structure to carry the given load by considering effect of induced stresses

TEXT BOOKS:

1. ‘Mechanics of Materials’ by James M. Gere & Barry J Goodno, cengage Learning Custom
Publishing; 8" edition, 2012.

2. Megson T M G, "Aircraft Structures for Engineering students’ Butterworth-Heinemann publisher,
5t edition, 2012.

3. N.C.Pandya, C.S. Shah, “Elements of Machine Design”, Charotar Publishing House, 15" edition,
20009.
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REFERENCES:

1. Bruhn E F, ‘Analysis and Design of Flight Vehicle Structures’, Tri-State Off-set Company, USA,
1985

2. Donaldson, B.K., ‘Analysis of Aircraft Structures - An Introduction’ Cambridge University Press
publishers, 2 ™ edition, 2008

3. Peery, D.J., and Azar, J.J., Aircraft Structures, 2" edition, McGraw — Hill, N.Y., 1999.

MAPPING OF COS AND POS:

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 3 2 2 2 - - - - - - - 2 1
COo2 3 3 2 1 2 3 1
COo3 3 2 2 1 2 3 1
Co4 2 1 1 2 3 2 1
CO5 3 2 2 2 3 2 1
Avg 2.8 2.2 1.8 1.6 2.5 - - - - - 2 2 2.8 1.4 1
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GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC
2002
OBJECTIVES:

e Tointroduce the basic concepts of environment, ecosystems and biodiversity and emphasize
on the biodiversity of India and its conservation.

e To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters.

e To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

e To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental
management.

¢ To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT | ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats
to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT Il ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT HI RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT 6
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects
of sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNIT V SUSTAINABILITY PRACTICES 6
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL : 30 PERIODS

OUTCOMES:

e To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.

e Toidentify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society.

e To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

e To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.
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To demonstrate the knowledge of sustainability practices and identify green materials,
energy cycles and the role of sustainable urbanization.

TEXT BOOKS:
1.

Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition,
New Age International Publishers ,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,
2016.
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.
4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall.
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.
6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,
London, 1998.
REFERENCES: :
1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 . Edition 2010.
2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.
3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi,
2007.
4. Rajagopalan, R, ‘Environmental Studies-From Cirisis to Cure’, Oxford University Press, Third
Edition, 2015.
5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.
CO-PO & PSO MAPPING
CO PO PSO
1 2 3 4 5 6 7 8 9 |10 |11 12 1 2
1 2 1 - - - 2 3 - - - - 2 - -
2 3 2 - - - 3 3 - - - - 2 - -
3 3 - 1 - - 2 2 - - - - 2 - -
4 3 2 1 1 - 2 2 - - - - 2 - -
5 3 2 1 - - 2 2 - - - - 1 - -
Avg.| 28 |18 | 1 1 - 22 | 24 - - - - 1.8 | - -k

1-low, 2-medium, 3-high, -“- no correlation
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NCC Credit Course Level 2*

NX3451 (ARMY WING) NCC Credit Course Level - I LTPC
300 3

PERSONALITY DEVELOPMENT 9
PD 3 Group Discussion: Change your mindset, Time Management, Social Skills 6
PD 5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, Ratan

Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965 7
DISASTER MANAGEMENT 13
DM 1 Disaster Management Capsule: Organisation, Types of Disasters, Essential Services,

Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's,

Natural Disasters, Man Made Disasters 9
DM 3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA 1 Environmental Awareness and Conservation 3
GENERAL AWARENESS 4
GAl General Knowledge 4
ARMED FORCES 6
AF 1 Armed Forces, Army, CAPF, Police 6
ADVENTURE 1
AD 1 Introduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
BCA 1  History, Geography & Topography of Border/Coastal areas 2
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NCC Credit Course Level 2*

NX3452 (NAVAL WING) NCC Credit Course Level - I LTPC
3003

PERSONALITY DEVELOPMENT 9
PD 3 Group Discussion: Change your mindset, Time Management, Social Skills 6
PD 5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty,

Ratan Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965 7
DISASTER MANAGEMENT 13
DM 1 Disaster Management Capsule: Organisation, Types of Disasters, Essential Services,

Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's,

Natural Disasters, Man Made Disasters 9
DM 3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA 1 Environmental Awareness and Conservation 3
GENERAL AWARENESS 4
GAl General Knowledge 4
NAVAL ORIENTATION 6
AF 1 Armed Forces and Navy Capsule 3
EEZ 1 EEZ Maritime Security and ICG 3
ADVENTURE 1
AD 1 Introduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
BCA 1 History, Geography & Topography of Border/Coastal areas 2
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NCC Credit Course Level 2*

NX3453 (AIR FORCE WING) NCC Credit Course Level - I LTPC
3003

PERSONALITY DEVELOPMENT 9
PD 3 Group Discussion: Change your mindset, Time Management, Social Skills 6
PD 5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, Ratan

Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965 7
DISASTER MANAGEMENT 13
DM 1 Disaster Management Capsule: Organisation, Types of Disasters, Essential Services,

Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's,

Natural Disasters, Man Made Disasters 9
DM 3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA 1 Environmental Awareness and Conservation 3
GENERAL AWARENESS 4
GAl General Knowledge 4
GENERAL SERVICE KNOWLEDGE 6
GSK 1 Armed Forces & IAF Capsule 2
GSK 2 Modes of Entry in IAF, Civil Aviation 2
GSK 3 Aircrafts - Types, Capabilities & Role 2
ADVENTURE 1
AD 1 Introduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
BCA 1 History, Geography & Topography of Border/Coastal areas 2
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AE3411 AERODYNAMICS LABORATORY

TPC
0 42

OBJECTIVE:

To understand pressure distribution and characteristic over an airfoil and bluff bodies
due to airflow .

To measure the forces and moments acting on the airfoil at different angle of attack using
wind tunnel balance set up.

To visualize the flow pattern over an object by different method.

LIST OF EXPERIMENTS

CoNoOA~WNE

Calibration of a subsonic Wind tunnel.

Determination of lift for the given airfoil section.

Pressure distribution over a smooth circular cylinder.
Pressure distribution over a rough circular cylinder.
Pressure distribution over a symmetric aerofoil.

Pressure distribution over a cambered aerofoil.

Force measurement using wind tunnel balancing set up.
Flow over a flat plate at different angles of incidence.

Flow visualization studies in low speed flows over cylinders.

10 Flow visualization studies in low speed flows over airfoil with different angle of incidence.
11. Flow visualization on bluff bodies using water flow channel
12. Flow visualization using Hele-shaw apparatus.

TOTAL: 60 PERIODS

OUTCOMES:

Calculate the aerodynamic forces and moments experienced by airfoils, wings and bluff
bodies.

Evaluate the performance of thin airfoils with the effects of angle of attack and camber by
considering thin aerofoil theory

Measure flow velocity , lift and drag by use of wind tunnel instrument and to Visualize the
flow by water flow and smoke methods.
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AE3412

OBJECTIVES:
To explore practically components of aircraft piston and gas turbine engines and their

working principles.

PROPULSION LABORATORY

L T
00

P C
4 2

e To impart practical knowledge of flow phenomenon of subsonic and supersonic jets.
e To determine practically thrust developed by rocket propellants.
LIST OF EXPERIMENTS
1. Study of aircraft piston and its components.
2. Determine the velocity profiles of free jets.
3. Determine Velocity profiles of wall jets.
4. Wall pressure measurements of a subsonic diffusers and ramjet ducts.
5. Flame stabilization studies using conical and hemispherical flame holders.
6. Cascade testing of compressor blades.
7. Velocity and pressure measurements high speed jets.
8. Wall Pressure measurements of supersonic nozzle.
9. Wall pressure measurements on supersonic inlet
10. Flow visualization of supersonic flow.
11. Performance test of propeller
12. Study of gas turbine engines and its components
TOTAL:60 PERIODS
OUTCOMES
¢ Identify components and information of piston and gas turbine engine.
e Analyze the behaviour of flow through ducts and jet engine components to distinguish
subsonic and supersonic flow characteristics.
e Visualize flow phenomenon in supersonic flow.
Co/
PO PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 3 2 2 1 1 1 - - 2 - 1 3 2 2
CO2 3 3 3 2 1 1 2 - 2 - 2 3 2 2
CO3 3 3 3 2 2 2 - - - 1 - 1 3 2 3
3.00 [ 2.33 267|167 )1.33 150 | 1.50 | 1.00 1.67 1.33 3.00 2.00 2.33
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AE3501 AIRCRAFT STRUCTURES - lI

w

COURSE OBJECTIVES:

01. To familiarise the student, the generalized theory of pure bending and work out
problems in the calculation of bending stress involving different methods.

02. To gain knowledge in the concept of shear flow in thin-walled sections.

03. To carry out shear flow analysis involving different types of sections.

04. To Impart theoretical knowledge on the behaviour of thin plates and thin-walled columns.

05. To carry out basic stress analysis procedures involving aircraft structural components.

UNIT | UNSYMMETRICAL BENDING OF BEAMS 9
Unsymmetrical bending of beams — different methods of analysis (neutral axis method, ‘k method,
and the principal axis method), stresses and deflections in beams under unsymmetricalbending.

UNIT Il SHEAR FLOW IN OPEN SECTIONS 9
Definition and expression for shear flow due to bending, shear flow in thin-walled Open sections with
and without stiffening elements, torsion of thin-walled Open sections, the shear center of symmetric
and unsymmetrical open sections, structural idealization.

UNIT Il SHEAR FLOW IN CLOSED SECTIONS 9
Shear flow due to bending and torsion in single-cell and multi-cell structures, the shear center of
symmetric and unsymmetrical closed sections, effect of structural idealization, shear flow in a tapered
beam, stress analysis of thin-webbed beams using Wagner’s theory.

UNIT IV BUCKLING OF PLATES 9
Behaviour of a rectangular plate under compression, governing equation for plate buckling, buckling
analysis of sheets and stiffened panel under compression, concept of the effective sheet width,
buckling due to shear and combined loading, crippling.

UNIT V AIRCRAFT STRESS ANALYSIS 9
Loading and analysis of aircraft wing, fuselage, and tail unit. Use of V-n diagram for sizing the
aircraft wing, fuselage, and tail unit.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon completion of the course, Students will be able to

CO1: Analyse and investigate the normal stress variation on unsymmetrical sections gibjectec
bending moments.

CO2: Determine the shear flow variation in thin walled open sections with skin effective andineffect
in bending. Also to find out the shear centre of sections.

CO3: Calculate the shear flow variation in single cell and multicell tubes subjected to shearand torc
loads

CO4: Investigate the behaviour of buckling of simply supported plates and also to know theeffect
width of sheet stringers combination.

CO5: Analyse the shear and bending moment variation of aircraft wing and fuselage and alsc
know the characteristics of thin webbed beams.

TEXT BOOKS:
1. Bruhn. E.H., ‘Analysis and Design of Flight Vehicles Structures’, Tri-state off-setcompany, USA,
1985.

2. Howard D Curtis, ‘Fundamentals of Aircraft Structural Analysis’, WCB-McGraw Hill,1997.
3. Megson T M G, ‘Aircraft Structures for Engineering Students’, Butterworth-Heinemann;5%
edition, 2012.
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REFERENCES:
1. Peery, D.J., and Azar, J.J., Aircraft Structures, 2" edition, McGraw — Hill, N.Y., 1999.
2. Rivello, R.M., Theory and Analysis of Flight Structures, McGraw Hill, 1993.

MAPPING COS AND POS:

Po1 P02 PO3 PO4[ PO5| POE PO7] POS PO9l PO10] PO11] PO12| PSO1| PSO2| PSO3
col 3] 3 |2 [ 25/ 2 | - 1 |- 1 -71- - 3 3 1 1
co2l 3] 3 |2 [ 25/ 2 | - |1 | -1 -1- 1 3 3 1 1
co3[ 3] 3 |2 |25/ 2 |1 [ 1| -1 -1- 1 3 3 1 1
co4l 3| 25[2 [ 25/ 2 | - |1 | - | - |- 1 3 3 1 1
cos| 3|3 |25 | 3 | 25/ 1 | 1 | - | - |- 1 3 3 1 1
Avg] 3| 29|21 | 26| 21| 04| 1 | - | - | - 08 | 3 3 1 1
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AE3502 AERODYNAMICS I

wrr
o
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COURSE OBJECTIVES:
e To introduce the concepts of compressibility,
e To learn the theory behind the formation of shocks and expansion
fans in Supersonic flows.
e To introduce the methodology of measurements in Supersonic flows.
e To get knowledge on high speed flow over air foils, wings and airplane configuration.
e To learn the concepts of Transonic flow

UNIT | ONE DIMENSIONAL COMPRESSIBLE FLOW 9
Energy, Momentum, continuity and state equations, velocity of sound, adiabatic steady state flow
equations, Flow through convergent- divergent passage, Performance under various back
pressures.

UNIT II NORMAL AND OBLIQUE SHOCKS 9
Prandtl equation and Rankine — Hugonoit relation, Normal shock equations, Pitot static tube,
corrections for subsonic and supersonic flows, Oblique shocks and corresponding equations,
Hodograph and pressure turning angle, shock polar, flow past wedges and concave corners,
strong, weak and detached shocks

UNIT Il EXPANSION WAVES AND METHOD OF CHARACTERISTICS 9
Flow past convex corners, Expansion hodograph, Reflection and interaction of shocks and
expansion, waves. Method of Characteristics Two dimensional supersonic nozzle contours.
Rayleigh and Fanno Flows.

UNIT IV DIFFERENTIAL EQUATIONS OF MOTION FOR STEADY COMPRESSIBLE

FLOWS 9
Small perturbation potential theory, solutions for supersonic flows, Mach waves and Mach angles,
Prandtl-Glauert rule - affine transformation relations for subsonic flows, linearized two
dimensional supersonic flow theory - Lift, drag, pitching moment and center of pressure of
supersonic profiles.

UNIT V TRANSONIC FLOW OVER WING 9
Lower and upper critical Mach numbers, Lift and drag, divergence, shock induced separation,
Characteristics of swept wings, Effects of thickness, camber and aspect ratio of wings, Transonic
area rule.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of the course, Students will be able to

CO1: Calculate the compressible flow through a duct of varying cross section.

CO2: Use quasi one-dimensional theory to analyse compressible flow problems.

COa3: Estimate fluid properties in Rayleigh and Fanno type flows.

CO4: Estimate the properties across normal and oblique shock waves.

CO5: Understand the knowledge of various techniques and methods for solving differential
equations of  motion for steady compressible flows.

COG6: Predict the properties of transonic flows.

TEXT BOOKS:

1. Anderson Jr., D., — “Modern compressible flows”, McGraw-Hill Book Co., New York, 1999.
2. L.J. Clancy, “Aerodynamics” Sterling Book House, 2006
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REFERENCES
1. Rathakrishnan, E., “Gas Dynamics”, 6th Edition, Prentice Hall of India, 2017.
2. Shapiro, A.H., “Dynamics and Thermodynamics of Compressible Fluid Flow”, Ronald Press,
1982.
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AE3511

COURSE OBJECTIVES:

e To enable the students understand the behavior of aircraft structural components under

AIRCRAFT STRUCTURES LABORATORY

different loading conditions.

e To provide the Principle involved in photo elasticity and its applications in stress analysis

for composite laminates.
e To obtain the stresses in circular discs and beams using photo elastic techniques

LIST OF EXPERIMENTS

COURSE OUTCOMES:

CoNorLNE

Deflection of Beams
Verification of superposition theorem

Verification of Maxwell’s reciprocal theorem

Buckling load estimation of slender eccentric columns
Determination of flexural rigidity of composite beams
Unsymmetrical Bending of a Cantilever Beam
Combined bending and Torsion of a Hollow Circular Tube
Material Fringe Constant of a Photo elastic Models

. Shear Centre of a Channel Section

10. Free Vibration of a Cantilever Beam

11. Forced Vibration of a cantilever Beam

12. Fabrication of a Composite Laminate.

13. Determination of Elastic constants for a Composite Tensile Specimen.
14. Determination of Elastic constants for a Composite Flexural Specimen.
15. Tension field beam

Any 10 experiments can be chosen

L
0

T P C
0O 4 2

TOTAL: 60 PERIODS

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

CO1: Evaluate the effects of bending in the aircraft structures.
CO2: Explain the shear centre of the aircraft structures.
CO3: Compare the photo-elastic techniques on the aircraft structures.
CO4: Justify the experimental findings in clear oral and concise report.

MAPPING COS AND POS:

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 2 2 1 - 1 1 - - - - - 2
CcOo2 3 2 3 - - - - - - - 1 - 2
CcOo3 3 3 3 1 - - 1 1 - 1 - 1 2 - -
CO4 3 2 2 1 - - 1 1 - 1 - 1 2 - -
Avg 3 2.3 2.3 1 1 1 1 1 1 1 1 2 1 1
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AE3581 CAD LABORATORY

OBJECTIVES:

To make the students familiarize with computational fluid dynamics and structural analysis
software tools.

To learn the concepts involved in designing a product
To understand the importance of specification paraments while designing

LIST OF EXPERIMENTS

CoNorwWNE

10
11.

12.

Computer aided design of subsonic diffusers.
Computer aided design of supersonic diffusers
Computer aided design of a compressor blade.
Computer aided design of convergent nozzle
Computer aided design of a Converging-diverging nozzle.
Computer aided design of typical aircraft wing.
Computer aided design of typical fuselage structure.
Computer aided design of a landing gear.

Computer aided design of a launch vehicles.
Computer aided design of a re-entry vehicles.
Computer aided design of a Missiles.

Computer aided design of a Satellites

TOTAL: 60 PERIODS

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

Compare commercial design software and understand its structure.
Deduct the aircraft and spacecraft components and solve engineering problems.
Explain a formal technical report and convey engineering specifications.

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 2 2 2 1 - - - - - - - 2 1 1
COo2 2 2 2 - - - - - - - - 2 1 1
CO3 3 3 3 1 - - 1 1 - 1 - 1 2 - -

23 | 23 | 23 1 1 1 1 1.00 1 1 2 1 1
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AE3691 FLIGHT DYNAMICS LTPC
310 4
COURSE OBJECTIVE:
¢ Know about the forces and moments that are acting on an aircraft, the different types of drag, drag
polar, ISA, variation of thrust, power, SFC with velocity and altitude.
e Have understanding about performance in level flight, minimum drag and power required, climbing,
gliding and turning flight, v-n diagram and load factor.
¢ Knowledge about degrees of stability, stick fixed and stick free stability, stability criteria, effect of
fuselage and CG location, stick forces, aerodynamic balancing.
e Understanding about lateral control, rolling and yawing moments, static directional stability, rudder
and aileron control requirements and rudder lock.
¢ Understanding about dynamic longitudinal stability, stability derivatives, modes and stability
criterion, lateral and directional dynamic stability.

UNIT | CRUISING FLIGHT PERFORMANCE 9+6
Forces and moments acting on a flight vehicle - Equation of motion of a rigid flight vehicle - Different types
of drag —estimation of parasite drag co-efficient by proper area method- Drag polar of vehicles from low
speed to high speeds - Variation of thrust, power with velocity and altitudes for air breathing engines .
Performance of airplane in level flight - Power available and power required curves. Maximum speed in
level flight - Conditions for minimum drag and power required

UNIT Il MANOEUVERING FLIGHT PERFORMANCE 9+6
Range and endurance - Climbing and gliding flight (Maximum rate of climb and steepest angle of climb,
minimum rate of sink and shallowest angle of glide) — Takeoff and landing - Turning performance (Turning
rate turn radius). Bank angle and load factor — limitations on turn - V-n diagram and load factor.

UNIT 1l STATIC LONGITUDINAL STABILITY 9+6
Degree of freedom of rigid bodies in space - Static and dynamic stability - Purpose of controls in airplanes
-Inherently stable and marginal stable airplanes — Static, Longitudinal stability - Stick fixed stability - Basic
equilibrium equation - Stability criterion - Effects of fuselage and nacelle - Influence of CG location - Power
effects - Stick fixed neutral point - Stick free stability-Hinge moment coefficient - Stick free neutral points-
Symmetric maneuvers - Stick force gradients - Stick force per 'g' - Aerodynamic balancing.

UNIT IV LATERAL AND DIRECTIONAL STABILITY 9+6
Dihedral effect - Lateral control - Coupling between rolling and yawing moments - Adverse yaw effects -
Aileron reversal - Static directional stability - Weather cocking effect - Rudder requirements - One engine
inoperative condition - Rudder lock.

UNIT V DYNAMIC STABILITY 9+6
Introduction to dynamic longitudinal stability: - Modes of stability, effect of freeing the stick - Brief
description of lateral and directional. dynamic stability - Spiral, divergence, Dutch roll, auto rotation and
spin.
TOTAL: 75 PERIODS
COURSE OUTCOMES:
On successful completion of this course, the student will be able to
CO1: Build an understanding about forces & moments of an aircraft, types of drag, drag polar, and
performance in level flight
CO2: Develop an understanding about basic maneuvering performance (range, endurance, climbing,
gliding & turning flight), v-n diagram and load factor.
COa3: Build knowledge about degrees of stability, stick fixed & stick free stability, stability criteria, effect
of fuselage & CG location, stick forces, aerodynamic balancing.
CO4: Explanation about lateral control, rolling & yawing moments, static directional stability, rudder &
aileron control requirements and rudder lock.
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CO5: lllustration about dynamic longitudinal stability, stability derivatives, modes & stability criterion,
lateral and directional dynamic stability.

TEXT BOOKS:
1. Mc Cornick. W., “Aerodynamics, Aeronautics and Flight Mechanics”, John Wiley, NY, 1979.

2. Nelson, R.C. “Flight Stability and Automatic Control”, McGraw-Hill Book Co., 2004.
3. Perkins, C.D., and Hage, R.E., “Airplane Performance stability and Control”, John Wiley &Son:,
Inc, NY, 1988.

REFERENCES :
1. Babister, AW., “Aircraft Dynamic Stability and Response”, Pergamon Press, Oxford, 1980.
2. Dommasch, D.O., Sherby, S.S., and Connolly, T.F., “Aeroplane Aero dynamics”, Third Edition,

Issac Pitman, London, 1981.
3. Etkin, B., “Dynamics of Flight Stability and Control”, Edn. 2, John Wiley, NY, 1982.

4. Mc Cornick B. W, “Aerodynamics, Aeronautics and Flight Mechanics”, John Wiley, NY, 1995.

MAPPING OF COS AND POS:

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 3 3 2 1 2 1 1 3 1 2 2 3 2 2
Cco2 3 3 2 1 2 1 1 3 1 2 2 3 2 2
COo3 3 2 1 1 2 - - 1 1 2 1 1
CO4 3 2 1 1 2 - - 1 1 2 1 1
CO5 3 3 2 1 2 - 2 2 2 2 2 2
Avg 3 2.6 1.6 1 1.6 1 2.4 1.6 1.6 2.4 1.6 1.6
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AE3601 AIRCRAFT DESIGN
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COURSE OBJECTIVES:
e To understand the purpose and scope of aircraft design
e To provide the student to understand the layout of procedure for evaluation of the aircraft
design.
e To make the student to understand the importance of fixing of power plant location.
e To make the student to understand the choice of the selection of design parameters.
e Fixing the geometry and to investigate the performance and stability characteristics of
airplanes.
UNIT | INTRODUCTION 9
State of art in airplane design, Purpose and scope of airplane design, Classification of airplanes
based on purpose and configuration. Factors affecting configuration, Merits of different plane
layouts. Stages in Airplane design. Designing for manufacturability, Maintenance, Operational costs,
Interactive designs.

UNIT II PRELIMINARY DESIGN PROCEDURE 9
Data collection and 3-view drawings, their purpose, weight estimation, Weight equation method —
Development & procedures for evaluation of component weights. Weight fractions for various
segments of mission. Choice of wind loading and thrust. Loading.

UNIT Il POWER PLANT SELECTION 9
Choices available, comparative merits, Location of power plants, Functions dictating the locations.

UNIT IV DESIGN OF WING, FUSELAGE AND EMPHANAGE 9
Selection of aero foil. Selection of Wing parameters, selection of sweep, Effect of Aspect ratio, Wing
Design and Airworthiness requirements, V-n diagram, loads, Structural features. Elements of
fuselage design, Loads on fuselage, Fuselage Design. Fuselage and tail sizing. Determination of
tail surface areas, Tail design, Structural features, check for nose wheel lift off.

UNIT V DESIGN OF LANDING GEAR AND CONTROL SURFACE 9

Landing Gear Design, Loads on landing gear, Preliminary landing gear design. Elements of

Computer Aided and Design, Special consideration in configuration lay-out, Performance

estimation. Stability aspects on the design of control surface.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

At the end of the course, Students will be able to

CO1: Explain the preliminary design of an aircraft starting from data collection to satisfy mission
specifications.

CO2: Apply the procedure involved in weight estimation, power plant selection, estimation of the
performance parameters, stability aspects, design of structural components of the airplane,
stability of structural elements, estimation of critical loads etc

CO3: Estimate of geometric and design parameters of an airplane and to initiate the design of a
system, component, or process to meet requirements for aircraft systems;

CO4: Design the aircraft to a level of sufficient detail to demonstrate that it satisfies given mission
specifications

COb5: Create a Work environment involving the integration of engineering practices in such subjects
as aerodynamics, structures, propulsion, and flight mechanics.

TEXT BOOKS:
1. Raymer, D.P. Aircraft conceptual Design, AIAA series, 5" edition, 2012.
2. Torenbeck, E. Synthesis of Subsonic Airplane Design, Delft University Press, U.K. 1986.
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REFERENCE:
1. Kuechemann, D, “The Aerodynamic Design of Aircraft, American Institute of Aeronautics

MAPPING OF COS AND POS:

publishers, 2012.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
Cco1 1 3 1 2 2 - - - - - - 1 2 -
COo2 2 3 2 2 1 - - 1 - - - - 2 1 -
COo3 2 2 3 1 2 - 2 - - 2 - - 3 1 -
CO4 2 3 1 2 3 - 2 1 - - - - 3 2 2
CO5 1 3 - - - - - - - - 1 3 2 3
Avg 1.6 3 1.8 18 2 0 2 1 0 2 0 1 2.6 15 2.5
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NCC Credit Course Level 3*
NX3651 (ARMY WING) NCC Credit Course - llI

PERSONALITY DEVELOPMENT

PD 3 Group Discussion: Team Work

PD 4 Career Counselling, SSB Procedure & Interview Skills

PD5 Public Speaking

BORDER & COASTAL AREAS

BCA 2 Security Setup and Border/Coastal management in the area
BCA 3 Security Challenges & Role of cadets in Border management

ARMED FORCES

AF 2 Modes of Entry to Army, CAPF, Police
COMMUNICATION

Cl1 Introduction to Communication & Latest Trends
INFANTRY

INF 1 Organisation of Infantry Battalion & its weapons
MILITARY HISTORY

MH 1 Biographies of Renowned Generals

MH 2 War Heroes - PVC Awardees

MH 3 Study of Battles - Indo Pak War 1965, 1971 & Kargil
MH 4 War Movies

LT PC

3 003
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N
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TOTAL: 45 PERIODS
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NCC Credit Course Level 3*

NX3652 (NAVAL WING) NCC Credit Course - 1lI
PERSONALITY DEVELOPMENT

PD 3 Group Discussion: Team Work

PD 4 Career Counselling, SSB Procedure & Interview Skills
PD5 Public Speaking

BORDER & COASTAL AREAS

BCA 2 Security Setup and Border/Coastal management in the area
BCA 3 Security Challenges & Role of cadets in Border management
NAVAL ORIENTATION

NO 3 Modes of Entry - IN, ICG, Merchant Navy

AF 2 Naval Expeditions & Campaigns

NAVAL COMMUNICATION

NC 1 Introduction to Naval Communications

NC 2 Semaphore

NAVIGATION

N1 Navigation of Ship - Basic Requirements

N 2 Chart Work

SEAMANSHIP

MH 1 Introduction to Anchor Work

MH 2 Rigging Capsule

MH 3 Boatwork - Parts of Boat

MH 4 Boat Pulling Instructions

MH 5 Whaler Sailing Instructions

FIRE FIGHTING FLOODING & DAMAGE CONTROL
FFDC 1 Fire Fighting

FFDC 2 Damage Control

SHIP MODELLING

SM Ship Modelling Capsule
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NCC Credit Course Level 3*
NX3653 (AIR FORCE WING) NCC Credit Course Level - I

PERSONALITY DEVELOPMENT

PD 3 Group Discussion: Team Work

PD 4 Career Counselling, SSB Procedure & Interview Skills
PD5 Public Speaking

BORDER & COASTAL AREAS

BCA 2 Security Setup and Border/Coastal management in the area
BCA 3 Security Challenges & Role of cadets in Border management
AIRMANSHIP

Al Airmanship

BASIC FLIGHT INSTRUMENTS

Fl 1 Basic Flight Instruments

AERO MODELLING

AM 1 Aero Modelling Capsule

GENERAL SERVICE KNOWLEDGE

GSK 4 Latest Trends & Acquisitions

AIR CAMPAIGNS

AC1 Air Campaigns

PRINCIPLES OF FLIGHT

PF1 Principles of Flight

PF 2 Forces acting on Aircraft

NAVIGATION

NM 1 Navigation

NM 2 Introduction to Met and Atmosphere

AERO ENGINES

E1l Introduction and types of Aero Engine

E2 Aircraft Controls

LTPC
3003

WWOOH WNUI WWo OO0 NN WWw WWw PP NN N O

TOTAL : 45 PERIODS
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AE3611 AIRCRAFT DESIGN PROJECT

LTPC
0 042

COURSE OBJECTIVES:

To make the student work in groups and effectively improve their team work.

To understand the Concepts involved in Aerodynamic design, Performance analysis and
stability aspects of different types of airplanes

To carry out the structural design part of the airplane

AERODYNAMIC DESIGN:
1.

2.

3.

4.

Comparative studies of different types of airplanes and their specifications and performance
details with reference to the design work under taken.

Preliminary weight estimation, Selection of design parameters, power plant selection,
aerofoil selection, fixing the geometry of Wing, tail, control surfaces Landing gear selection.
Preparation of layout drawing, construction of balance and three view diagrams of the
airplane under consideration.

Drag estimation, Performance calculations, Stability analysis and V-n diagram.

STRUCTURAL DESIGN:
1.

2.

3.
4.

5.

6.
7.
8

Preliminary design of an aircraft wing — Shrenck’s curve, structural load distribution, shear
force, bending moment and torque diagrams
Detailed design of an aircraft wing — Design of spars and stringers, bending stress and shear
flow calculations — buckling analysis of wing panels
Preliminary design of an aircraft fuselage — load distribution on an aircraft fuselage
Detailed design of an aircraft fuselage — design of bulkheads and longerons — bending stress
and shear flow calculations — buckling analysis of fuselage panels
Design of control surfaces - balancing and maneuvering loads on the tail plane and aileron,
rudder loads
Design of wing-root attachment
Landing gear design
Preparation of a detailed design report with CAD drawings

TOTAL: 60 PERIODS

COURSE OUTCOME:

Upon completion of the Aircraft Design Project students will able to

CO1: Evaluate the weight estimation, drag estimation and selection of design parameters of the
aircraft

CO2: Estimate the performance of the aircraft design.

CO3: Design the aircraft wings, fuselage, loading gears etc., in structural point of view.

MAPPING OF COS AND POS:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
Co1 3 2 2 1 1 1 - - 2 - 1 3 2
CO2 3 2 1 2 1 1 1 1 2 - 2 3 1
CO3 3 3 2 1 1 2 - - 1 - 1 3 2
Avg 3 2.33 1 1.33 1 15 1 1 1.67 1.33 3 1.67 1.67
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AE3612 FLIGHT TRAINING / FLIGHT SIMULATION LABORATORY

o

COURSE OBJECTIVES:

Of this course are

01. To make students learn the steps involved in CG determination.

02. To introduce the methods of calibrating various flight instruments.

03. To impart practical knowledge to students on determining various performance parameters.

04. To find the neutral points and maneuver points in an aircraft.

05. To impart practical knowledge to students about different modes of stability such as Dutch
roll, phugoid motion etc.

e The experiments will be conducted by the students during the flight training programme
at lIT- Kanpur or similar place and evaluation is also done by the faculty of IIT-Kanpur.
Otherwise the experiments can also be done using Flight simulator.

LIST OF EXPERIMENTS

C.G. determination

Calibration of ASI and Altimeter

Calibration of special instruments

Cruise and climb performance

Determination of stick fixed & stick free neutral points

Determination of stick fixed & stick free maneuver points

Verification of Lateral-directional equations of motion for a steady state side slip
maneuver

8. Verification of Lateral-directional equations of motion for a steady state coordinated turn
9. Flight determination of drag polar of a glider

10. Demonstration of stall, Phugoid motion and Dutch roll

NogosrwbdE

TOTAL: 60 PERIODS
COURSE OUTCOMES:

Upon completion of this course, Students will be able to
CO1: Acquire flying experience on a trainer aircraft.
CO2: Determine the C.G position of an airplane.
CO03: Calculate the performance parameters such as rate of climb, climb angle etc.

CO4: Compute the stability parameters such as stick fixed neutral point, stick free
neutral point and control parameters such as stick fixed manoeuvre point, stick
free manoeuvre point.

CO5:  Get practical experience of Dutch roll and phugoid motion.

MAPPING OF COS AND POS:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 3 3 2 2 1 1 2 3 3 2 2 3 2 2
CO2 3 3 3 1 2 1 1 2 3 3 2 2 3 2 2
COo3 3 3 2 2 2 1 1 1 3 3 1 1 3 2 2
CO4 3 3 2 1 1 1 2 2 3 3 2 1 3 2 2
CO5 3 3 2 1 1 1 1 2 2 2 2 2 3 1 2
Avg 3 3 24 | 14 | 16 1 12 | 18 | 28 | 2.8 1.8 1.6 3 1.8 2

109




AE3701 WIND TUNNEL TECHNIQUES LTPC
3003

COURSE OBJECTIVES:

e To learn the Types of low speed Wind tunnels and non-dimensional numbers with its
applications.

o To learn the Types of high speed Wind tunnels and with its calibration methods.

e To Understand the Special Wind tunnels and with its calibration methods with its design
methods.

e To describe flow visualization techniques and data acquisition methods.
To understand the functions of various instruments associated with wind tunnel

UNIT | LOW SPEED WIND TUNNELS 9
Classification —non-dimensional numbers-types of similarities - Layout of open circuit and closed
circuit subsonic wind tunnels — design parameters-energy ratio - HP calculations - Calibration
methods.

UNIT Il HIGH SPEED WIND TUNNELS 9
Blow down, in draft and induction tunnel layouts and their design features -Transonic, and
supersonic tunnels- peculiar features of these tunnels and operational difficulties - sample design
calculations and calibration methods.

UNIT HI SPECIAL WIND TUNNEL TECHNIQUES 9
Types of Special Wind Tunnels — Hypersonic, Gun and Shock Tunnels — Design features and
calibration methods- Intake tests — store carriage and separation tests - wind tunnel model design
for these tests

UNIT IV WIND TUNNEL INSTRUMENTATION 9
Instrumentation and sensors required for both steady and unsteady measurements — Force
measurements using three component and six component balances — calibration of measuring
instruments — error estimation and uncertainty analysis.

UNIT V FLOW VISUALIZATION and NON-INTRUSIVE FLOW DIAGNOSTICS 9
Smoke and Tuft grid techniques — Dye injection special techniques — Qil flow visualization and PSP
techniques - Optical methods of flow visualization — PIV and Laser Doppler techniques — Image
processing and data deduction
TOTAL: 45 PERIODS

COURSE OUTCOMES:
At the end of the course, students will be able to

CO1: Explain the uses of various types of tunnels and its losses

CO2: Experiment with calibration of different types of high speed tunnels

CO3: Make use of various special tunnels and its applications

CO4: Make use of various measurement techniques of instruments of wind tunnel

COb5: Can use various technigues for aerodynamic data generation

TEXT BOOKS:
1. NAL-UNI Lecture Series 12:" Experimental Aerodynamics”, NAL SP 98 01 April 1998
2. Rae, W.H. and Pape, A., "Low Speed Wind Tunnel Testing", John Wiley Publication, 1984.

REFERENCES:

1. Bradsaw "Experimental Fluid Mechanics".

2. Lecture course on Advanced Flow diagnostic techniques 17-19 September 2008 NAL,
Bangalore

3. Pope, A, and Goin, L., "High Speed Wind Tunnel Testing", John Wiley, 1985.

4. Rathakrishnan, E., “Instrumentation, Measurements, and Experiments in Fluids,” CRC Press —
Taylor & Francis, 2007.

5. Short term course on Flow visualization techniques, NAL , 2009
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MAPPING OF COS AND POS:

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

coi| 1 | 2 1 - - - - - - - - - 2 - -

co2| 1 | 3 - -1 s -1 -1 -1 - - - - 3 1 -

cos| 1 [ 3| 1|12 -1 -1-7]- - - - 3 1 -

coal 1 [ 2 -2 3 [ - -] -1 - - - - 2 -

cos| 1 | 1|1 ]| -] - - - -] - - - 3 1 1

Avg| 1 |22 1 1523 -] - | -] - - - - |26 | 1 1
GE3791 HUMAN VALUES AND ETHICS LTPC

2002

COURSE DESCRIPTION

This course aims to provide a broad understanding about the modern values and ethical principles that have
evolved and are enshrined in the Constitution of India with regard to the democratic, secular and scientific
aspects. The course is designed for undergraduate students so that they could study, understand and apply
these values in their day to day life.

COURSE OBJECTIVES:

» To create awareness about values and ethics enshrined in the Constitution of India

» To sensitize students about the democratic values to be upheld in the modern society.
» To inculcate respect for all people irrespective of their religion or other affiliations.

» To instill the scientific temper in the students’ minds and develop their critical thinking.
» To promote sense of responsibility and understanding of the duties of citizen.

UNIT | DEMOCRATIC VALUES 6
Understanding Democratic values: Equality, Liberty, Fraternity, Freedom, Justice, Pluralism, Tolerance,
Respect for All, Freedom of Expression, Citizen Participation in Governance — World Democracies: French
Revolution, American Independence, Indian Freedom Movement.

Reading Text: Excerpts from John Stuart Mills’ On Liberty

UNIT Il SECULAR VALUES 6
Understanding Secular values — Interpretation of secularism in Indian context - Disassociation of state from
religion — Acceptance of all faiths — Encouraging non-discriminatory practices.

Reading Text: Excerpt from Secularism in India: Concept and Practice by Ram Puniyani

UNIT I SCIENTIFIC VALUES 6
Scientific thinking and method: Inductive and Deductive thinking, Proposing and testing Hypothesis, Validating
facts using evidence based approach — Skepticism and Empiricism — Rationalism and Scientific Temper.

Reading Text: Excerpt from The Scientific Temper by Antony Michaelis R

UNIT IV SOCIAL ETHICS 6
Application of ethical reasoning to social problems — Gender bias and issues — Gender violence — Social
discrimination — Constitutional protection and policies — Inclusive practices.

Reading Text: Excerpt from 21 Lessons for the 21° Century by Yuval Noah Harari

UNIT V SCIENTIFIC ETHICS 6
Transparency and Fairness in scientific pursuits — Scientific inventions for the betterment of society - Unfair

application of scientific inventions — Role and Responsibility of Scientist in the modern society.
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Reading Text: Excerpt from American Prometheus: The Triumph and Tragedy of J.Robert
Oppenheimer by Kai Bird and Martin J. Sherwin.
TOTAL: 30 PERIODS

COURSE OUTCOMES

Students will be able to

CO1: Identify the importance of democratic, secular and scientific values in harmonious functioning of social
life

CO2 : Practice democratic and scientific values in both their personal and professional life.

CO3: Find rational solutions to social problems.

CO4 : Behave in an ethical manner in society

CO5: Practice critical thinking and the pursuit of truth.

REFERENCES:

1. The Nonreligious: Understanding Secular People and Societies, Luke W. Galen Oxford University Press,
2016.

2. Secularism: A Dictionary of Atheism, Bullivant, Stephen; Lee, Lois, Oxford University Press, 2016.

3. The Oxford Handbook of Secularism, John R. Shook, Oxford University Press, 2017.

4. The Civic Culture: Political Attitudes and Democracy in Five Nations by Gabriel A. Almond and Sidney
Verba, Princeton University Press,

5. Research Methodology for Natural Sciences by Soumitro Banerjee, 1ISc Press, January 2022
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AE3711 AERO ENGINE AND AIRFRAME LABORATORY
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OBJECTIVES:

To introduce the knowledge of the maintenance and repair procedures followed for
overhaul of aero engines.

To acquire knowledge in preparation of glass expoxy of composite laminates and its
specimens

To learn about Welding and sheet metal repair.

LIST OF EXPERIMENTS

©CoNoORWNE

10.
11.
12.

Dismantling of an aircraft piston engine.
Assembling of an aircraft piston engine.

Study of Camshatft operation, firing order and magneto, valve timing
Study of lubrication and cooling system

Study of auxiliary systems, pumps and carburetor
Aircraft wood gluing-single & double scarf joints
Preparation of Single/Double Riveted Lap joint
Preparation of Single/Double Riveted butt joint
Sheet metal forming
Sheet metal - Riveted Patch Repair.

Dye penetrant test - NDT
Tube bending and flaring

TOTAL: 30 PERIODS

OUTCOMES:

Take part in Dismantling and reassembling of an aircraft piston engine
Inspect the Welding repair in various components of aircraft frames
Take part in preparation of glass epoxy of composite laminates and its specimens

Co/PO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 3 2 1 2 1 2|2 3 3|2 2 2 1 2
co2 2 3 1 1 1 1 2 22 2|1 1 3 2 3
co3 2 3 1 1 1 1 2|2 2 2|1 2 2 1 2
2.67 3] 133 1]133] 10 2] 200[ 233 233 133| 167 | 233| 133 233
AE3712 AIRCRAFT SYSTEMS LABORATORY LT PC
0021
OBJECTIVES:
e To train the students “ON HAND” experience in maintenance of various air frame systems in
aircraft
e To train students in rectification of common snags.
e To train students on maintenance of control systems
LIST OF EXPERIMENTS
1. Aircraft “Jacking Up” procedure
2. Aircraft “Levelling” procedure
3. Control System “Rigging check” procedure
4. Aircraft “Symmetry Check” procedure
5. “Flow test” to assess of filter element clogging
6. “Pressure Test” To assess hydraulic External/Internal Leakage

113




7. “Functional Test” to adjust operating pressure
8. “Pressure Test” procedure on fuel system components
9. “Brake Torque Load Test” on wheel brake units
10. Maintenance and rectification of snags in hydraulic and fuel systems.
11. Aircraft weighing procedure
12. Study of combinational control surfaces
TOTAL: 30 PERIODS

OUTCOMES:
Co1 Take part in maintenance of aircraft systems.
CO2 Take part in inspections of aircraft components and systems.
co3 Examine various control surfaces of aircraft and their functions.
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 3 2 1 1 1 1 2 3 3 2 2 3 2 3
CO2 3 2 1 - - - 2 2 2 1 1 2 1 1
co3 3 3 2 1 1 1 - 2 3 3 2 2 2 2 2
3.0 2.67 1.67 1 1.00 1.0 1.00 | 2.00 | 2.67 2.67 1.67 1.67 2.33 1.67 2
L TPC
AE3T781 COMPUTATIONAL ANALYSIS LABORATORY 00 2 1
OBJECTIVES:

To familiarize with
e The stress distribution
Meshing of various geometries
Variation of mechanical properties on different load conditions,
Flow analysis, and
Thermal analysis.

LIST OF EXPERIMENTS:
1. Grid independence study and convergence test using any simple case like cylinder
2. Simulation of flow over an aero foil
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3. Simulation of flow over backward facing step.

4. Simulation of Karman vortex trail (vortex shedding) using circular cylinder.

5. External flow simulation of subsonic and supersonic aero foils.

6. Internal flow simulation of subsonic, sonic and supersonic flow through a CD nozzle.

7. Structural analysis of bar and beam

8. Structural analysis of truss.

9. Structural analysis of tapered wing.

10. Structural analysis of fuselage structure.

11. Analysis of composite laminate structures.

12. Heat transfer analysis of structures.

TOTAL: 30 PERIODS

OUTCOMES:

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

o Develop and effectively employ solid modelling and simulation tools.
e Choose right specification and create a simple trade diagram.

o Choose appropriate structural models.
[ ]

Make use of tools to analyse stress distribution over complex structural
components.

e Construct 3d designs and conduct flow analysis

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 2 2 2 1 1 1 1 1 1 2 1 2
co2 2 2 1 1 1 1 1 1 1 1 2 2 1
cos3 2 2 2 1 1 1 1 1 2 2 2
2 2 1 1 1 1 1 1 1 1 2| 167 | 167

AE3811 PROJECT WORK / INTERNSHIP L TPC
0 0 20 10

COURSE OBJECTIVES:

To develop the ability to solve a specific problem right from its identification and literature
review till the successful solution of the same. To train the students in preparing project
reports and to face reviews and viva voce examination.

The students in a group of 3 to 4 works on a topic approved by the head of the department
under the guidance of a faculty member and prepares a comprehensive project report after
completing the work to the satisfaction of the supervisor.

The progress of the project is evaluated based on a minimum of three reviews. The review
committee may be constituted by the Head of the Department. A project report is required
at the end of the semester.

The project work is evaluated based on oral presentation and the project report jointly by
external and internal examiners constituted by the Head of the Department.
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TOTAL: 300 PERIODS

COURSE OUTCOME:
CO1: On Completion of the project work students will be in a position to take up any challenging

CAE331 NUMERICAL METHODS IN FLUID DYNAMICS

practical problems and find solution by formulating proper methodology.

w

COURSE OBJECTIVES

To make students understand the complexity of general fluid dynamic equations in partial
differential form in the mathematical nature of the equations.

To make students understand the complexity of general fluid dynamic equations under
different flow conditions

To impart knowledge to students on the basic aspects of finite differences and finite volume
methods

To impart knowledge to students on the basic aspects of finite element methods

To expose the students on obtaining solutions for a set of a large number of algebraic
equations using the panel methods as examples and to trin them to obtain numerical
solutions for steady supersonic flows
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UNIT-I MATHEMATICAL NATURE OF FLUID DYNAMIC EQUATIONS 9
Governing equations of fluid dynamics and modelling of fluid flow — Eulerian and Lagrangian
approaches — Mathematical nature of fluid dynamic equations — Classification of partial differential
equations — General behavior of different classes of fluid dynamic equations — Practical examples
of fluid dynamic problems governed by different classes of partial differential equations — ill posed
and well posed problems

UNIT-II BOUNDARY CONDITIONS AND CHOICE OF NUMERICAL SCHEMES 9
Importance of boundary conditions in obtaining the numerical solution of fluid dynamic equations-
Types of boundary conditions- Boundary conditions for momentum equations for viscous and
inviscid flows — Boundary conditions for energy equation for different flow conditions — Practical
examples — Symmetry and cyclic boundary conditions — Stability of numerical solution and the
choice of numerical schemes for different classes of fluid dynamic equations

UNIT-III INTRODUCTION TO FDM, FVM AND FEM 9
Introduction to finite difference, finite volume and finite element methods and their areas of
application-A brief description of implementing methodologies for finite difference method, finite
volume method and finite element method — lllustration of the methods using simple one dimensional
fluid dynamic problems — Advantages and limitations of these methods

UNIT-IV PANEL METHODS 9
A brief description of source, sink and vortex flows — Application of panel methods — Methodology
involved in implementing panel methods — Source panel method and its implementation - Solution
methods for solving a set of large number of algebraic equations and their applications for panel
methods — Solution example of flow over a circular cylinder — Vortex panel method and its
implementation — Vortex lattice method

UNIT-V NUMERICAL METHODS FOR STEADY SUPERSONIC FLOWS 9
Two dimensional irrotational flow — Method of characteristics — Numerical methodology to obtain
solution using method of characteristics for supersonic inviscid flows — Supersonic nozzle design
using method of characteristics — Application of method of characteristics for axisymmetric
irrotational flows — Description of Mc. Cormack’s Predictor-corrector techniqgue — Shock capturing
and shock fitting techniques

COURSE OUTCOMES:

CO1: will be able to understand the importance of numerical methods in finding solutions to
complex engineering flow problems

CO2: will be able to develop interest in lifelong learning on numerical methods and apply the
knowledge for the solution of aerospace related fluid dynamic problems

CO3: will acquire basic knowledge to learn modern engineering tools such as CFD software tools
to solve and analyse the flow fields over the airplanes

CO4: will be able to apply skills to develop algorithms for the solutions of inviscid supersonic flow
problems pertaining to aerospace field

CO5: will be able to create new computational techniques in computational methods such as FVM
using the imparted knowledge

TEXT BOOKS:
1. Fletcher C.AJ. , “Computational Techniques for Fluid Dynamics 1” Springer Verlag, 1996
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Fletcher C.A.J., “Computational Techniques for Fluid Dynamics 2”, Springer Verlag, 1995.

Chung T. J., “Computational Fluid Dynamics”, Cambridge University Press; 2" edition,

Hirsch C., “Numerical Computation of Internal and External Flows” Volume-2, John Wiley

Joel H. Ferziger & Milovan Peric, “Computational Methods for Fluid Dynamics” Springer;

John F Wendt , “Computational Fluid Dynamics — An Introduction”, 3" Edition, Springer-

Verlag, Berlin Heidelberg, 2009.

2.
REFERENCES:
1.
2010.
2.
and Sons, 1994.
3.
3rd edition 2002.
4,
5.

Versteeg H.K. and Malalsekera W. “An Introduction to Computational Fluid Dynamics, The
Finite Volume Method”, PHI; 2" edition 2007.

MAPPING OF COS AND POS:

PO1| PO2| PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
coil| 3 3 2 2 2 - 2 1
co2 | 3 3 2 1 - 2 3 1
co3 | 3 2 2 1 2 - 3 1
coa| 2 1 1 2 3 2 -
Co5 | 3 2 2 2 3 - - 2
Avg | 28 | 22 | 1.8 | 1.6 | 25 2 2 2.8 14

CAE332 COMPUTATIONAL HEAT TRANSFER L TPC

3 00 3

COURSE OBJECTIVES:
Of this course are

To impart knowledge to students in the fundamental principles of various numerical
methods which are useful to obtain numerical solutions to heat transfer problems.

To make the students learn numerical methods to obtain solution to 1-D, 2-D and 3-D
conductive heat transfer problems.

To introduce both implicit and explicit methods for numerical solution of transient heat
conduction problems to students.

To make the students familiarize with the numerical treatment of convective heat

transfer problems to compute velocity and temperature profiles in boundary problems.
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e To acquaint students with the use of finite volume method in radiative heat transfer
problems.

UNIT | INTRODUCTION 9

Finite Difference Method-Introduction-Taylor's series expansion - Discretization Methods
Forward, backward and central differencing scheme for first order and second order
Derivatives — Types of partial differential equations-Types of errors. Solution to algebraic
eqguation-Direct Method and Indirect Method-Types of boundary condition. FDM - FEM -
FVM.

UNIT Il CONDUCTIVE HEAT TRANSFER 9
General 3D-heat conduction equation in Cartesian, cylindrical and spherical coordinates.
Computation (FDM) of One —dimensional steady state heat conduction with Heat
generation-without Heat generation- 2D-heat conduction problem with different boundary
conditions-Numerical treatment for extended surfaces. Numerical treatment for 3D- Heat
conduction. Numerical treatment to 1D-steady heat conduction using FEM.

UNIT 1l TRANSIENT HEAT CONDUCTION 9
Introduction to Implicit, explicit Schemes and crank-Nicolson Schemes Computation(FDM)
of One — dimensional un-steady heat conduction —with heat Generation-without Heat
generation - 2D-transient heat conduction problem with different boundary conditions using
Implicit, explicit Schemes. Importance of Courant number. Analysis for I-D,2-D transient
heat Conduction problems.

UNIT IV CONVECTIVE HEAT TRANSFER 9

Convection- Numerical treatment (FDM) of steady and unsteady 1 -D and 2-d heat
convection-diffusion steady-unsteady problems- Computation of thermal and Velocity
boundary layer flows. Upwind scheme. Stream function-vorticity approach-Creeping flow.

UNIT V RADIATIVE HEAT TRANSFER 9

Radiation fundamentals-Shape factor calculation-Radiosity method- Absorption Method —
Montacalro method-Introduction to Finite Volume Method- Numerical treatment of radiation
enclosures using finite Volume method. Developing a numerical code for 1D, 2D heat
transfer problems.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, Students will be able to
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CO1:Acquire knowledge on the basic concepts on the applications of numerical methods
for the heat transfer problem solutions.

CO2:Appreciate the role of boundary conditions in defining the complexities and the
methodology for numerical solutions of heat transfer problems.

CO03:Use both implicit and explicit schemes for transient heat conduction problems.

CO4:Compute the temperature profiles in thermal boundary layer.

CO5: Apply finite volume methods for radiative heat transfer problems and the role of
Montecarlo methods in radiative heat transfer.

TEXT BOOKS:

1. Sachdeva,S.C., Fundamentals of Engineering Heat and Mass Transfer, NEW AGE
publishers,2010.

2. Yunus A. Cengel, Heat Transfer — A Practical Approach Tata McGraw Hill 4"Edition,
2009.

REFERENCES:

1. NecatiOzisik, Finite Difference Method in Heat Transfer, CRC Press, 2nd edition, 2017.

2. YogeshJaluria, Kenneth E Torrence, Computational Heat transfer, CRC Press, 3™
Edition, 2017.

3. Pradip Majumdar, Computational Methods for Heat & Mass Transfer, CRC Press, 2005.

MAPPING OF COS AND POS:

POl PO2 PO3 PO4 PO5 PO6 PO7 PO§ PO9 PO1Q PO1l PO12 PSOI1PSO2PSO3
coi| 3 3 2 2 2 - - - - - - 3 3 1 1
co2| 3 3 2 25 25 3 3 1 1
co3| 3 25 2 250 2 3 3 1 1
cosa| 3 2 2 2 2.5 3 3 1 1
cos | 3 3 2 25 2 3 3 1 1
Avg. | 3 27 2 23| 22 3 3 1 1
CAES333 FINITE ELEMENT METHODS LTPC
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3 003

COURSE OBJECTIVES:

Of this course are
1. To give exposure to various methods of solution, in particular the finite element method.
2. To expose the student to a wide variety of problems involving discrete and continuumeleme!
3. To impart knowledge in the basic theory of finite element formulation.
4. To allow the student to learn and understanding how element characteristic matrices aregen:
5. To impart knowledge in assembly of finite element equations, and solve for the unknowns.

UNIT | INTRODUCTION 9
Review of various approximate methods — variational approach and weighted residual approach-
application to structural mechanic’s problems. finite difference methods- governing equation and
convergence criteria of finite element method.

UNIT Il DISCRETE ELEMENTS 9
Bar elements, uniform section, mechanical and thermal loading, varying section, 2D and 3D truss
element. Beam element - problems for various loadings and boundary conditions — 2D and 3D
Frame elements - longitudinal and lateral vibration. Use of local and natural coordinates.

UNIT Il CONTINUUM ELEMENTS 9
Plane stress, plane strain and axisymmetric problems. Derivation of element matrices for constant
and linear strain triangular elements and axisymmetric element.

UNIT IV ISOPARAMETRIC ELEMENTS 9
Definitions, Shape function for 4, 8 and 9 nodal quadrilateral elements, stiffness matrix and
consistent load vector, evaluation of element matrices using numerical integration.

UNIT V FIELD PROBLEM AND METHODS OF SOLUTIONS 9

Heat transfer problems, steady state fin problems, derivation of element matrices for two

dimensional problems, torsion problems. bandwidth- elimination method and method of factorization

for solving simultaneous algebraic equations — Features of software packages, sources of error.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon completion of the course, Students will be able to

CO1: Have overall understanding of various approximate methods used for solving structural
mechanics problems. Be able to understand the formulation of governing equation for the
finite element method, convergence criteria and advantage over other approximate
methods.

CO2: Have the capability to solve 1-D problems related to static analysis of structural members.

CO3: Formulate the elemental matrices for 2-D problems.

CO4:Get an exposure to isoperimetric element formulations and importance of numerical
integration.

COb5: Solve Eigen value problems and scalar field problems.

TEXT BOOKS:

1. Reddy J.N., "An Introduction to Finite Element Method", McGraw Hill, third edition, 2005.

2. Tirupathi.R. Chandrapatha and Ashok D. Belegundu, "Introduction to Finite Elements in
Engineering", Prentice Hall India, Fourth edition, 2012.

REFERENCES:

1. Bathe, K.J. and Wilson, E.L., "Numerical Methods in Finite Elements Analysis", Prentice
Hall of India, 1985.

2. Krishnamurthy, C.S., "Finite Element Analysis”, Tata McGraw Hill, 2000.

3. Rao. S.S., "Finite Element Methods in Engineering," Butterworth and Heinemann, 2001.

MAPPING OF COS AND POS:
121



PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coi| 3 3 2 2 2 - - - - - - 3 3 1 1
co2 | 3 2 25 | 25| - - - - - - 3 3 1 1
co3 | 3 25 | 2 25 | 2 - - - - - - 3 3 1 1
cos | 3 2 2 25 | - - - - - - 3 3 1 1
cos | 3 2 25 | 2 - - - - - - 3 3 1 1
Avg. | 3 27 | 2 23 | 22| - - - - - - 3 3 1 1

CAE334 COMPUTATIONAL FLUID DYNAMICS Ié -Cl)_ g g’
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COURSE OBJECTIVES:

¢ Understand the basic flow equations, characteristics of mathematical models for a given flow.
Know the importance and significance of panel methods

Familiarize with Finite Volume techniques in Computational fluid analysis.

To learn the concepts of time dependent methods

To acquire the knowledge in both structures and unstructured grid generation.

UNIT | FUNDAMENTAL CONCEPTS 9
Introduction — Basic Equations of Fluid Dynamics — Mathematical properties of Fluid Dynamics
Equations — Elliptic, Parabolic and Hyperbolic equations — Well posed problems — discretization of
partial Differential Equations — Transformations and grids — Explicit finite difference methods of
subsonic, supersonic and viscous flows.

UNIT Il GRID GENERATION 9

Need for grid generation — Various grid generation techniques — Algebraic, conformal and numerical
grid generation — importance of grid control functions — boundary point control — orthogonality of grid
lines at boundaries — Elliptic grid generation using Laplace’s equations for geometries like aerofoil
and CD nozzle.

UNIT Il PANEL METHODS 9
Elements of two and three-dimensional panels, panel singularities — Application of panel methods
to incompressible, compressible, subsonic and supersonic flows — Numerical solution of flow over a
cylinder using 2D panel methods using both vertex and source panel methods for lifting and non-
lifting cases respectively.

UNIT IV TIME DEPENDENT METHODS 9

Stability of solution — Explicit methods — Time split methods — Approximate factorization scheme —
Unsteady transonic flow around aerofoils — Sometime dependent solutions of gas dynamic problems
— Numerical solution of unsteady 2D heat conduction problems using SLOR methods.

UNIT V FINITE VOLUME TECHNIQUES 9
Finite Volume Techniques — Cell Centred Formulation — Lax-Vendoroff Time Stepping — Runge-
Kutta Time Stepping — Multi-stage Time Stepping — Accuracy — Cell Vertex Formulation — Multistage
Time Stepping — FDM-like Finite Volume Techniques — Central and Up-wind Type Discretization —
Treatment of Derivatives.
TOTAL =45 PERIODS

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

CO1: Explain and calculate the governing equations for fluid flow.

CO2: Explain how grids are generated and conduct a grid-convergence assessment.

CO3: Describe the issues about two-phase flow modelling.

CO4: Apply the concept of discretization, upwind differencing and implicit, explicit solutions.

CO5: Apply finite difference and finite volume methods to fluid flow problems.

TEXT BOOKS:

1. Blazek, J., “Computational Fluid Dynamics: Principles and Applications”, 2" Ed., Elsevier, 2006.

2. Fletcher, C.A.J., "Computational Techniques for Fluid Dynamics", Vols. | and Il, Springer -
Verlag, Berlin, 1998.

REFERENCES:

1. Anderson J. D., “Fundamentals of Aerodynamics”, 5" Ed., McGraw-Hill, 2010.

2. Charles Hirsch, "Numerical Computation of Internal and External Flows", Vols. | and II.
Butterworth-Heinemann, 2™ Ed., 2007.

3. John F. Wendt (Editor), "Computational Fluid Dynamics - An Introduction”, Springer - Verlag,
Berlin, 2009.
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4. Klaus A Hoffmann and Steve T. Chiang. "Computational Fluid Dynamics for Engineers"”, Vols. |
& Il Engineering Education System, P.O. Box 20078, W. Wichita, K.S., 67208 - 1078 USA, 2000.

MAPPING OF COS AND POS:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 |PSO2 |PSO3
Co1l| 3 3 2 2 2 - - - - - - 3 3 1 1
COo2| 3 3 2 25| 25 - - - - - - 3 3 1 1
CO3| 3 25| 2 25| 2 - - - - - - 3 3 1 1
CO4 | 3 2 2 2 25| - - - - - - 3 3 1 1
CO5| 3 3 2 25| 2 - - - - - - 3 3 1 1
Avg | 3 27| 2 23| 22| - - - - - - 3 3 1 1
CAES335 COMPUTER AIDED DESIGN AND ANALYSIS L TPZC
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COURSE OBJECTIVES:
To familiarize with
o Concepts of modelling of 2D and 3D geometrical elements.

e Concepts of computer graphics.
e CAD Packages and its features.
¢ Indian standards on drawing practices and standard components
¢ the effects of real-world conditions on a part or assembly
UNIT | INTRODUCTION 9

Introduction to CAD — I/O devices — various graphics standards — coordinate systems — Geometric
Modelling: Introduction — types of geometric modelling — wire frame — surface and solid modelling.
Wireframe entities — types of curves and its mathematical representation - line- circle- ellipse-
parabola- Cubic spline- Bezier and B-spline (Only Basic treatment). Solid modelling entities - Solid
modelling techniques- CSG and BREP - Operations performed in CSG and BREP - Extrude- sweep
- linear and Nonlinear- revolve

UNIT Il GRAPHIC CONCEPTS (2D and 3D) 9
Transformations - translation- scaling- reflection- rotation. Concatenated transformation. Inverse
transformation. Hidden line removal - Z-Buffer algorithm- brief description of shading and colour
rendering techniques. Manipulation and editing of entities - selection methods — dragging - clipping-
trimming- stretching- offsetting- pattern- copying- deleting - regenerating- measuring. Brief
description of animation- types and techniques

UNIT Il SOFTWARE PACKAGES AND RECENT TECHNOLOGY 9

All about popular commercial solid modelling packages — their salient features- technical
comparison- modules and Tools available- brief outline of Data exchange standards. Brief outline of
feature technology - classification of features- design by features- applications of features- its
advantages- and limitations

UNIT IV FEM FUNDAMENTALS 9
Introduction to finite element method - principle- Steps involved in FEA - nodes- element and their
types- shape function-constraints, forces and nodal displacements-stiffness matrix- solution
techniques. Analysis of spring element. Simple problems involving stepped bars subjected to axial
loading and simple structural members for triangular element

UNIT V ANALYSIS 9
Stages of FEA in a CAD environment - Pre-processor- solver and postprocessor. Pre-processing -
FEA modelling - geometry generation- node generation- element generation- boundary constraints-
load constraints- - mesh generation and refining. Solving - performing the actual analysis. Post
processing - Types of O/P available- interpretation of results. Demonstration of the above using any
one popular commercial package. Other types of analysis: Brief outline of kinematical analysis-
manufacturability analysis and simulation.
TOTAL: 45 PERIODS

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

CO1: Plan and read engineering drawings.

CO2: Identify engineering objects and components from drawings.

CO3: Utilize solid models created in computer.

CO4: Compare the relation between 2D drafting and 3D models.

CO5: Choose the graphical models for further engineering applications.

TEXT BOOKS:
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1.

2.
3.

REFERENCES:

Chairs Mcmahon and Jimmie Browne, “CAD / CAM: Principles, Practice and Manufacturing
Management”, Prentice Hall, 2" Ed., 1999.

Ibrahim Zoid., “CAD / CAM”, Theory and Practice, TMH, 2001.

Radhakrishnan, P., “CAD / CAM / CIM”, New Age International, 2000.

1. Chandupatla and Bolagundu., “Introduction to Finite Element Methods in Engineering”, Pearson

Education India, 4" Ed., 2015.

2. Mikell P. Groover, “CAD/CAM: Computer-Aided Design and Manufacturing”, PHI, 2003.

3. Newman and Sproull, R.F., “Principles of interactive Computer Graphics”, TMH,1997.

MAPPING OF COS AND PQOS:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 3 2 2 2] - - - 2 1
Cco2 3 3 2 1] - - - - 2 3 1
COo3 3 2 2 1 2 - - - 3 1
Co4 2 1 1 2 3] - - - 2 1
CO5 3 2 2 2 3] - - - 2 1
Avg 28 | 22 1.8 1.6 25| - - - 2.0 2 2.8 14 1
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CAE336 GRID GENERATION TECHNIQUES LTPC
3 003
COURSE OBJECTIVES
¢ To make students understand the need for grid generation for numerical solutions
e To give them exposure to both structured and unstructured grid generation methods
e To impart knowledge on the areas of application and on the implementation methods
for structured and unstructured grid generation techniques
To expose the students on the benefits of adaptive meshing and its methodology
e To impart training to students on the control of grid quality

UNIT-I BASIC ASPECTS IN GRID GENERATION 9
Methodology of grid generation- classification of grid generation techniques — Structured,
Unstructured and Hybrid grids and their characteristic features — Areas of application —Geometry
related issues for grid generation — Grid or mesh topology — Conformal Mapping-Domain
decomposition with multiblocking

UNIT-II STRUCTURED GRID GENERATION 9
Algebraic methods for structured grid generation — Use of blending functions for grid generation-
Use of partial differential equations for structured grid generation — Elliptic schemes for structured
grid generation — Implementation of boundary conditions for smooth grid generation — Variational
methods — Applications — A brief introduction to hyperbolic schemes for grid generation

UNIT-III UNSTRUCTURED GRID GENERATION 9
Use of triangular, quadrilateral and tetrahedral grids/meshes — Concept of dual mesh —
Connectivity Information and data structure in unstructured grid generation — Hierarchy in
unstructured grid Generation — Composite grid schemes in unstructured grid generation — Moving
front technique- Delaunay base method — Octree approach

UNIT-IV ADAPTIVE MESHING 9
Description of adaptive mesh refinement — Adaption control — Strategies for mesh adaption-
Solution gradient based adaption — Discretization error and Recovery based adaption -
r adaption, h adaption and p adaption methods — Elementary concepts in dynamic meshing and
mesh motion — Role of adaptive meshing in solution accuracy and convergence

UNIT-V GRID QUALITY AND QUALITY CONTROL 9
A brief description of metrics for grid quality — Aspect ratio — Orthogonality — Skewness — Warpage-
Jacobian- Best practices for grid quality and grid control — mesh/grid quality aspects in surface
meshing — Volume meshing and quality check — Grid quality aspects in boundary layer flows —
Prismatic layers — Quality control in hybrid mesh transition — guideline for checking mesh quality
and control
TOTAL: 45 PERIODS
COURSE OUTCOMES
CO1: Will be able to acquire knowledge on the basic principles of grid generation and be able to
apply preliminary grid selection tasks in aerospace applications
CO2: Will be able to understand the multi-block grid generation procedures and be able to evaluate
multi-block grid designs of computational domain in aerospace related problems
CO3: Will be able to evaluate structured and unstructured grid designs and be able to take decisions
on selection of suitable grid blocks for the computational domains in aerospace applications.
CO4: Will be able to apply adaptive meshing methods for better management of computer
resources and cost effective solutions in aerospace engineering
CO5: Will be able to apply skills in ensuring the good quality of grid that is essential to get
reasonably accurate numerical solutions for complex aerospace engineering problems

REFERENCES:
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Fletcher C.A.J. , “Computational Techniques for Fluid Dynamics 1” Springer Verlag, 1996.

Liseikin V. D., “Grid Generation Methods:, Springer-Verlag Berlin and Heidelberg GmbH &

Co. KG 1% edition 1999

3. Chung T. J., “Computational Fluid Dynamics”, Cambridge University Press; 2" edition, 2010.

4, Patrick Knupp & Stanly Steinberg, “Fundamentals of Grid Generation” CRC Press 1% edition
1993

5. Versteeg H.K. and Malalsekera W. “An Introduction to Computational Fluid Dynamics, The
Finite Volume Method”, PHI; 2" edition 2007.

6. John F Wendt , “Computational Fluid Dynamics — An Introduction”, 3 Edition, Springer-

Verlag, Berlin Heidelberg, 2009.

N

MAPPING OF COS AND POS:

CO/PO | POL | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1L | PO12 | PSOL | PSO2 | PSO3

co1 1 2 1 - - - - - - - - - 2 - -

co2 1 3 - - 3 3 1

co3 1 3 1 1 1 3 1

co4 1 2 - 2 3 2

COo5 1 1 1 - - - - - - - - - 3 1 1
10 | 22 | 1.0 | 15 | 23 | - - - - - - - 2.6 1 1
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CAE337 EXPERIMENTAL AERODYNAMICS

wr

COURSE OBJECTIVE:

To learn the basic measurement technique in Fluid mechanics.

e To provide extensive treatment of the operating principles and limitations of pressure and
temperature measurements.

e To cover both operating and application procedures of hot wire anemometer.

e To describe flow visualization techniques and to highlight in depth discussion of analog
methods.

¢ To understand the importance of special flows and error analysis.

UNIT | BASIC MEASUREMENTS IN FLUID MECHANICS 9
Objective of experimental studies — Fluid mechanics measurements — Properties of fluids —
Measuring instruments — Performance terms associated with measurement systems — Direct
measurements - Analogue methods — Flow visualization — Components of measuring systems —
Importance of model studies.

UNIT II WIND TUNNEL MEASUREMENTS 9
Characteristic features, operation and performance of low speed, transonic, supersonic and special
tunnels - Power losses in a wind tunnel — Instrumentation and calibration of wind tunnels —
Turbulence- Wind tunnel balance — Wire balance — Strut-type — Platform-type — Yoke-type — Pyramid
type — Strain gauge balance — Balance calibration.

UNIT HI FLOW VISUALIZATION AND ANALOGUE METHODS 9
Visualization techniques — Smoke tunnel — Hele-Shaw apparatus - Interferometer — Fringe-
Displacement method — Schlieren system — Shadowgraph - Hydraulic analogy — Hydraulic jumps —
Electrolytic tank.

UNIT IV PRESSURE, VELOCITY AND TEMPERATUREMEASUREMENTS 9
Pitot - static tube characteristics - Velocity measurements - Hot-wire anemometry — Constant current
and Constant temperature Hot-Wire anemometer — Pressure measurement techniques - Pressure
transducers — Temperature measurements.

UNIT V SPECIAL FLOWS AND UNCERTAINTY ANALYSIS 9
Experiments on Taylor-Proudman theorem and Ekman layer — Measurements in boundary layers -
Data acquisition and processing — Signal conditioning — Uncertainty analysis — Estimation of
measurement errors — External estimate of the error — Internal estimate of the error — Uncertainty
calculation - Uses of uncertainty analysis.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students can able to

CO1: Explain the knowledge on measurement techniques in aerodynamic flow.

CO2: Analysis the Lift and drag measurements through various techniques in wind tunnel

CO3: Apply the flow visualization technique to study flow pattern of aerodynamic model.

CO4: lllustrate the Specific instruments for flow parameter measurement like pressure, velocity

CO5: Apply the Wind tunnel boundary corrections and Scale effects

TEXT BOOKS:

1. Rathakrishnan, E., “Instrumentation, Measurements, and Experiments in Fluids,” CRC Press —
Taylor & Francis, 2007.

2. Robert B Northrop, “Introduction to Instrumentation and Measurements”, Second Edition, CRC
Press, Taylor & Francis, 2006.
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REFERENCES:
1. Bradsaw "Experimental Fluid Mechanics", Elsevier, 2" edition, 1970.
2. Pope, A., and Goin, L., "High Speed Wind Tunnel Testing", John Wiley, 1985.

MAPPING OF COS AND PQOS:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 1 [ 2 [ 1 - - - - - - - - - 2 - -
co2 1 | 3 - - 3 - - - - - - - 3 1 -
co3 1 3 |1 |1 [ - - - - - - - 3 1 -
Co4 1] 2 - 2 | 3 - - - - - - - 2 - -
Co5 1 ] 1 [ 1 - - - - - - - - - 3 1 1
Avg 10 [ 22 |10 | 15 | 23 | - - - - - - - 2.6 1 1
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CAE338 HIGH SPEED AERODYNAMICS

wrr

COURSE OBJECTIVES:

To get insight into the basic aspects of compressible flow.

To arrive at the shock wave and expansion wave relations.

To get exposure on potential equation for 2-dimensionla compressible flow.

To get knowledge on high speed flow over airfoils, wings and airplane configuration.
To gain basic knowledge on low and high speed wind tunnels.

arwbdE

UNIT | FUNDAMENTAL ASPECTS OF COMPRESSIBLE FLOW 9
Compressibility, Continuity, Momentum and energy equation for steady one dimensional flow-
compressible Bernoulli's equation-Calorically perfect gas, Mach Number, Speed of sound,
Area — Mach number — Velocity relation, Mach cone, Mach angle, One dimensional Isentropic
flow through variable area duct, Static and Stagnation properties, Critical conditions,
Characteristic Mach number, Area-Mach number relation, Maximum discharge velocity.

UNIT Il SHOCK AND EXPANSION WAVES 9
Normal shock relations, Prandtl’s relation-Hugoniot equation, Raleigh Supersonic Pitot tube
equation-Moving normal shock waves, Oblique shocks, 8-B-M relation, Shock Polar, Reflection
of oblique shocks, left running and right running waves-Interaction of oblique shock waves, slip
line, Rayleigh flow, Fanno flow, Expansion waves, Prandtl-Meyer expansion, Maximum turning
angle, Simple and non-simple regions, operating characteristics of Nozzles, under expansion,
over expansion.

UNIT Il TWO DIMENSIONAL COMPRESSIBLE FLOW 9
Potential equation for 2-dimensional compressible flow, Linearization of potential equation,
perturbation potential, Linearized Pressure Coefficient, Linearized subsonic flow, Prandtl-
Glauert rule, Linearized supersonic flow, Method of characteristics.

UNIT IV HIGH SPEED FLOW OVER AIRFOILS, WINGS AND AIRPLANE
CONFIGURATION

Critical Mach number, Drag divergence Mach number, Shock Stall, Supercritical Airfoil

Sections, Transonic area rule, Swept wing, Airfoils for supersonic flows, Lift, drag, Pitching

moment and Centre of pressure for supersonic profiles, Shock expansion theory, wave drag,

supersonic wings, Design considerations for supersonic aircrafts.

UNIT V CHARACTERIZATION OF HIGH SPEED FLOWS 9
Shock-Boundary layer interaction, Wind tunnels for transonic, Supersonic and hypersonic
flows, shock tube, Gun tunnels, Supersonic flow visualization, Introduction to Hypersonic
Flows.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Co1: Analyze the effect of compressibility at high-speeds and to make intelligent design

decisions based on this understanding.

Ccoz: Analyse about shock waves and expansion waves.
CO03: Calculate 2D compressible flows.

CO4: Estimate the high speed flow over airfoils and wings.
TEXT BOOKS:

1. Anderson, J. D, Modern Compressible Flow: With Historical Perspective McGraw-Hill
Education; 3 edition, 2003.
2. Rathakrishnan. E, Gas Dynamics, Prentice-Hall of India Pvt., Ltd, 2008.
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REFERENCES:

1. Oosthuizen,P.H., &Carscallen,W.E., Compressible Fluid Flow, CRC Press; 2" edition (July
22, 2013)
2. Shapiro, A. H., Dynamics and Thermodynamics of Compressible Fluid Flow, Ronald Press,
1982.
3. Zucrow, M. J. and Anderson, J. D., Elements of Gas Dynamics, McGraw- Hill &Co., 1989.

MAPPING OF COS AND POS:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 3 3 1 1 1 1 1 1 - 1 1 2 3 2 1
Cco2 3 3 2 1 1 1 1 1 1 1 2 3 2 1
COo3 3 2 1 - 1 - - - - 1 2 1 -
Co4 3 3 2 - 2 - - - 1 2 1
CO5 1 1 1 1 3 1 - 1 1 2 2 2

2.6 2.4 14 1 1.6 1.0 1.0 1.0 0.0 1.0 1.0 1.6 2.4 1.6 1.0
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CAE339 INDUSTRIAL AERODYNAMICS

OBJECTIVES:

To learn the concepts of Non-aeronautical usages of aerodynamics
To introduce the topic of wind energy collectors

To impart concepts of analysing vibrations during flow

To the learn the concepts of Atmospheric boundary layer

To introduce the basics of Flow induced vibrations.

YVVVY

UNIT | ATMOSPHERE 9
Types of winds, Causes of variation of winds, Atmospheric boundary layer, Effect of terrain on
gradient height, Structure of turbulent flows.

UNIT Il WIND ENERGY COLLECTORS 9
Horizontal axis and vertical axis machines, Power coefficient, Betz coefficient by momentum theory.

UNIT Il VEHICLE AERODYNAMICS 9
Power requirements and drag coefficients of automobiles, Effects of cut back angle, Aerodynamics
of trains and Hovercraft.

UNIT IV BUILDING AERODYNAMICS 9
Pressure distribution on low rise buildings, wind forces on buildings. Environmental winds in city
blocks, Special problems of tall buildings, building codes, Building ventilation and architectural
aerodynamics.

UNIT V FLOW INDUCED VIBRATIONS 9
Effects of Reynolds number on wake formation of bluff shapes, Vortex induced vibrations, Galloping
and stall flutter.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: Use of aerodynamics for non- aerodynamics such as vehicle, building.
CO2: Solve the problems and able to analyze vibrations during flow
CO3 Identify the Atmospheric boundary layer and applications of wind energy collectors.
CO4 Analyse the aerodynamics of road vehicles and problems of flow induced vibrations.
CO5: Analyse the aerodynamics of buildings and problems of flow induced vibrations.

TEXT BOOKS:

1. M.Sovran (Ed), “Aerodynamics and drag mechanisms of bluff bodies and Road vehicles”,
Plenum press, New York, 1978.

2. Sachs. P., “Winds forces in Engineering”, Pergamon Press, 1978.

REFERENCES:
1. Blevins. R.D., “Flow Induced Vibrations”, Van Nostrand, 1990.
2. Calvent. N.G., “Wind Power Principles”, Charles Griffin & Co., London, 1979.
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CAE340 ROCKET PROPULSION L TPC
3 003
COURSE OBJECTIVES
¢ To make students understand the basic operating principle of rocket propulsion.
¢ To make students understand the parameter required to estimate the performance of
rockets
e To impart knowledge to students on different types of rocket propulsion systems
To learn the concepts of rocket propulsion applications areas and disadvantages
e To expose the students on the methods of multi-staging of rocket vehicles and on the
technologies for rocket control using aerodynamic and jet control means

UNIT- I: INTERNAL BALLISTICS OF ROCKETS 9
Reaction principle — Rocket performance parameters — specific impulse — Schematic diagrams of
solid, liquid and hybrid rocket propulsion systems — Equilibrium chamber pressure — Thrust equation
— Characteristic velocity and thrust coefficient — Rocket performance assessment

UNIT-II: SOLID ROCKET PROPULSION 9
Selection criteria of solid propellants — Types of solid propellants — Propellant ingredients — Solid
propellant regression rate and factors influencing the regression rate — Solid propellant grain
configurations — Progressive, regressive and neutral burning of grains- Solid rocket igniters — Basics
of solid propellant combustion and combustion instability — Erosive burning — Pressure and
regression rate relationship

UNIT-II: LIQUID ROCKET PROPULSION 9
Types of liquid propellant combinations — Gas pressure and turbopump fed pressurization systems
for liquid propellant rockets — Liquid rocket injectors and water testing — Liquid rocket cooling
methods — Basic aspects of thrust chamber design - Thrust control — Advantages of liquid rockets
over solid rockets — Combustion instability — Cryogenic rocket engines — Propellant slosh

UNIT-1V: HYBRID ROCKET PROPULSION 9
Standard and reverse hybrid systems — Combustion mechanism in hybrid rockets —Limitations and
applications of hybrid rockets — Solid grain configurations in hybrid rockets-Solid grain regression
rate behavior along the grain length - Local regression rate estimation — Material combinations for
hybrid rocket propellants- Estimation of hybrid rocket performance — Performance comparison with
solid and liquid rocket systems

UNIT-V: STAGING AND STEERING OF ROCKETS 9
Need for multi-staging of rocket vehicles — different types of multi-staging - staging optimization
methods — estimation of staging performance — stage separation methods in atmosphere and in
space -steering methods for rockets — aerodynamic control based steering — types — merits and
limitations — jet control based steering — thrust vector control methods — merits and limitations of
these methods

COURSE OUTCOMES:
Upon completion of the course students
CO1: will explain the basic principles and develop interest to join aerospace industry as a
scientist/engineer
CO2: will be able to develop skills and apply them for conceptual designs of rocket propulsion
systems as a design team member
CO3: will be able to evaluate the performance parameters of rocket propulsion systems and can
suggest alternate designs if needed
CO4: will be able to decribe the advanced technology concepts like cryogenic rocket technology and
be able to create preliminary designs of solid-cryogenic multi-stage configurations
CO5: will be able to adapt himself/herself to aerospace industry by the acquired knowledge and
apply skills in the preliminary design of rocket subsystems
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TEXT BOOKS:
01. David H. Heiser and David T. Pratt., “Hypersonic Air breathing Propulsion”, AIAA Education
Series, 1999.

02. Mathur, M.L. and Sharma, R.P., “Gas Turbine, Jet and Rocket Propulsion”, Standard

Publishers & Distributors, Delhi, 2nd edition 2014.
03. Sutton, G.P., “Rocket Propulsion Elements”, John Wiley & Sons; 8" Edition 2010

REFERENCES:
01. Martin J. Chiaverini and Kenneth K. Kuo, “Fundamentals of Hybrid Rocket Combustion and
Propulsion”, Progress in Astronautics and Aeronautics, 2007.

02. Ramamurthi K, “Rocket Propulsion”, Macmillian publishers India Ltd, 1% edition, 2010.

MAPPING OF COS AND POS:

Co/P

0 PO1 | PO2| PO3 PO4 | PO5 | PO6 | PO7 PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 PS03
Cco1l |3 2 2 1 2 1 1 1 2 1
Cco2 |3 2 1 1 2 1 1 1 2 1
COo3 |3 2 1 1 2 1 1 1 2 1
Co4 | 3 2 1 1 2 1 1 1 2 1
CO5 | 2 1 1 1 1 1 2 1
28 |18 12 1.0 1.8 1.0 0.0 0.0 0.0 1.0 0.0 1.0 2.0 1.0 0.0
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CAE341 ADVANCED PROPULSION SYSTEMS

COURSE OBJECTIVES:

This course will enable students

1. To impart knowledge on the basic concepts of space propulsion.

2. To learn about the physics of ionized gases.

3. To get familiarize with the types of nuclear rockets and the basic concepts of nuclear
propulsion systems.

4. To study about the radioisotope propulsion.

5. To realise the importance of advanced space propulsion concepts.

UNIT | INTRODUCTION TO SPACE PROPULSIONSYSTEMS 9

Historical outline, Scramjet Propulsion-Scramjet Inlets; Scramjet Performance, Chemical rocket
Propulsion-Tripropellants; Metalized Propellants; Free Radical Propulsion, Electric Propulsion,
Micro propulsion - Micro Propulsion Requirements, MEMS and MEMS- Hybrid Propulsion Systems.

UNIT II BASIC CONCEPTS OF IONIZED GASES 9
Electromagnetic theory: electric charges and fields, currents, and magnetic fields, and applications
to ionized gases. Atomic structure of gases - lonization processes - Patrticle collisions in an ionized
gas — Electrical conductivity of an ionized gas - Kinetic Theory, Introduction to plasma physics-
Electrode phenomena.

UNIT I NUCLEAR ROCKET PROPULSION 9
Nuclear Rocket Engine Design and Performance, Types of Nuclear Rockets, Overall Engine Design,
Nuclear Rocket Performance, Component Design, Nuclear Rocket Reactors, General Design
Considerations, Reactor Core Materials, Thermal Design, Mechanical Design, Nuclear Design,
Shielding, Nuclear Rocket Nozzles, General Design Considerations, Heat-Transfer Analysis, Over-
all Problem, Hot-Gas Boundary, Cold-Gas Boundary.

UNIT IV RADIOISOTOPE PROPULSION 9
Alternative Approaches, Direct Recoil Method, Thermal Heating Method, Basic Thruster
Configurations, Propulsion System and Upper Stage, Relative Mission Capabilities, Primary
Propulsion, Auxiliary Propulsion, Thruster Technology, Design Criteria, Performance, Safety, Heat
Source Development, Radioisotope Fuel, Capsule Technology, General Considerations, Thermal
Design, Fabrication and Non-Destructive Testing Techniques, Pressure Containment, Heat Source
Simulation, Oxidation and Corrosion of Encapsulating Materials, Nozzle Performance.

UNIT V ADVANCED SPACE PROPULSION CONCEPTS 9
Introduction, General Consideration for Propulsion in Space, Power Supply, Propellant Storage and
Handling Facilities, Electrostatic and Electromagnetic Thrusters, Advanced Electric Propulsion
Systems for Space Vehicles, Sputtering, A Thrust Generation Mechanism, Sputtering Phenomena,
Possible Performance of Sputtering Thrusters, Energy Efficiency of the Sputtering Process,
Analyses of an Elementary Mission with Different Electric Thrusters, General Consideration,
Performance Formula for Electric Thrusters, Optimization with Electric Thrusters

TOTAL: 45 PERIODS
COURSE OUTCOMES:
At the end of this course, students will be able to
CO1: Have knowledge on the basics and classification of space propulsion.
CO2: Comprehend the physics of ionized gases, their theories and particle collisions.
CO3: Demonstrate the working, types and performance of nuclear rockets with their design
considerations.
CO4: Learn the basics of radioisotope propulsion with their performance studies.
CO5: Have knowledge on advanced methods of space propulsion systems with new thrust
generation mechanisms.
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REFERENCES:

1.
2,
3.
4.

5.
6.

Czysz, Paul A., Bruno, Claudio, Chudoba, Bernd “Future Spacecraft Propulsion Systems
and Integration”, Springer, Praxis Publishing Ltd, 2018.

George W. Sutton, “Engineering Magneto hydrodynamics”, Dover Publications Inc., New
York, 2006.

George P. Sutton & Oscar Biblarz, “Rocket Propulsion Elements, John Wiley & Sons Inc.,

NewYork, 9th Edition, 2016.
Martin Tajmar, “Advanced Space Propulsion Systems” Springer Verlag GmbH, 2003.
Robert G. Jahn, “Physics of Electric Propulsion”, McGraw-Hill Series, New York, 1968.
William J. Emrich, “Principles of Nuclear Rocket Propulsion” Elsevier Science, 2016.

MAPPING OF COS AND POS:

Cco/
PO

PO1

PO2

PO3

PO4

PO5

PO6

PO10

PO12

PSO1

PSO2

Co1l

3

PO7

PO8

PO9

PO11

PSO3

Co2

COo3

Co4

[ I IS =

N

COo5

N |W|w|w

R IN[N[DN N

Rk RPN

R IN[N[N N

Rk Rk |~

[ N IS S I

N[IN[N[DN

[ S SN

1.8

1.2

1.0

1.8

1.0

0.0

0.0

0.0

1.0

0.0

1.0

2.0

1.0

0.0

137




L TPC
0 3

CAE342 HYPERSONIC AERODYNAMICS

COURSE OBJECTIVES:

1. To learn basics of hypersonic flow, shock wave, boundary layer interaction and aerodynamic
heating.

2. To extend the surface inclination methods for hypersonic inviscid flows.

3. To explain the approximate methods for inviscid hypersonic flows.

4. To familiarize them with the aerodynamical aspects of hypersonic vehicles and the general
hypersonic flow theory

5. To understand the viscous interactions in hypersonic viscous flow.

UNIT | BASICS OF HYPERSONIC AERODYNAMICS 9
Thin shock layers — entropy layers — low density and high-density flows — hypersonic flight paths —
hypersonic flight similarity parameters — shock wave and expansion wave relations of inviscid
hypersonic flows.

UNIT II SURFACE INCLINATION METHODS FOR HYPERSONIC INVISCID FLOWS 9
Local surface inclination methods — modified Newtonian Law — Newtonian theory — tangent wedge
or tangent cone and shock expansion methods — Calculation of surface flow properties.

UNIT HI APPROXIMATE METHODS FOR INVISCID HYPERSONIC FLOWS 9
Approximate methods — hypersonic small disturbance equation and theory — thin shock layer theory
— blast wave theory — entropy effects — rotational method of characteristics — hypersonic shock wave,
shapes and correlations.

UNIT IV VISCOUS HYPERSONIC FLOW THEORY 9
Navier-Stokes equations — boundary layer equations for hypersonic flow — hypersonic boundary
layer — hypersonic boundary layer theory and non-similar hypersonic boundary layers — hypersonic
aerodynamic heating and entropy layers effects on aerodynamic heating — heat flux estimation.

UNIT V VISCOUS INTERACTIONS IN HYPERSONIC FLOWS 9

Strong and weak viscous interactions — hypersonic shockwaves and boundary layer interactions —
Estimation of hypersonic boundary layer transition — Role of similarity parameter for laminar viscous
interactions in hypersonic viscous flow TOTAL: 45 PERIODS

COURSE OUTCOMES:

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

CO1: Explain shock wave and expansion wave relations of inviscid hypersonic flows
CO2: Explain the solution methods for hypersonic inviscid flows

CO3: Analyze the hypersonic boundary layers

CO4: Explain the viscous interaction in hypersonic flows

CO5: Analyze chemical and temperature effects in hypersonic flow.

TEXT BOOKS:

1. Andersond. D., “Hypersonic and High Temperature Gas Dynamics”, AIAA Education Series,
2" Ed., 2006.

2. Andersond. D., “Modern Compressible Flow with Historical Perspective”, TMH, 3" Ed., 2012.

REFERENCES:

1. Heiser, W. H. and Pratt, D. T., “Hypersonic Air Breathing Propulsion”, AIAA, 1994.
2. John T. Bertin, “Hypersonic Aerothermodynamics”, AIAA Inc., Washington DC, 1994
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MAPPING OF COS AND POS:

coPo [Po1 | PO2 | PO3 | Po4 | Pos | Pos | PO7 | PO8 | PO9 | Po10 | PO11 | PO12 | PSOL | PSO2 | PSO3
cor |3 2 1 - - - - 1 1 1 3 2 }
coz |3 2 2 - - - - 1 1 1 3 2 -
cos |3 3 2 - - - - 1 1 2 3 1 }
coa |3 2 2 - - - ; 1 1 1 3 1 -
cos |3 2 2 - - - - 1 1 1 3 2 -
30 20 | 12 1 18 | 00 | 00 | 00 | 00 | 10 | 1.0 | 1.2 | 30 | 16 | 00
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CAE343 FATIGUE AND FRACTURE MECHANICS

w

COURSE OBJECTIVES:
Of this course are
01. Tolearn about mathematical and principles of facture mechanics
02. Toimpart the knowledge about the fundamental source of failure of mechanical
components.
03. To make students understand the fatigue design curve approaches and
limitations
04. To make the students learn the characterization of variables in cyclic loads.
05. To expand student’s knowledge on testing of the material for the fatigue failure

UNIT | FATIGUE OF STRUCTURES 9
S.N. curves - Endurance limits - Effect of mean stress, Goodman, Gerber and Soderberg relations
and diagrams - Notches and stress concentrations - Neuber’s stress concentration factors - Plastic
stress concentration factors - Notched S.N. curves — Fatigue of composite materials.

UNIT Il STATISTICAL ASPECTS OF FATIGUE BEHAVIOUR 9
Low cycle and high cycle fatigue - Coffin - Manson’s relation - Transition life - cyclic strain hardening
and softening - Analysis of load histories - Cycle counting techniques -Cumulative damage - Miner's
theory - Other theories.

UNIT HI PHYSICAL ASPECTS OF FATIGUE 9
Phase in fatigue life - Crack initiation - Crack growth - Final Fracture - Dislocations - fatigue fracture
surfaces.

UNIT IV FRACTURE MECHANICS 9
Strength of cracked bodies - Potential energy and surface energy - Griffith’s theory - Irwin - Orwin
extension of Griffith’s theory to ductile materials - stress analysis of “cracked bodies - Effect of
thickness on fracture toughness” - stress intensity factors for typical ‘geometries.

UNIT V FATIGUE DESIGN AND TESTING 9
Safe life and Fail-safe design philosophies - Importance of Fracture Mechanics in aerospace
structures - Application to composite materials and structures.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students will be able to
CO1: Apply the mathematical knowledge to define fatigue behaviours of the materials
CO2: Identify the causes for the fatigue failure of the materials.
COa3: Ability to analyse the fracture due to fatigue
CO4: Select the testing method for the fatigue failure prediction of the materials.
CO5: Solve the causes of the crack initiation & its growth.
CO6: Select the materials with ability to with damage tolerant structures

TEXT BOOKS:
1. Barrois W, Ripely, E.L., “Fatigue of aircraft structure," Pergamon press. Oxford, 1983.
2. Prasanth Kumar, "Elements of fracture mechanics", Wheeter publication, 1999.

REFERENCES:

1. Kare Hellan ,’Introduction to Fracture Mechanics’, McGraw Hill, Singapore,1985

2. Knott, J.F., “Fundamentals of Fracture Mechanics,” - Buterworth & Co., Ltd., London, 1983.

3. Sih C.G., “Mechanics of fracture.” Vol - |, Sijthoff and w Noordhoff International Publishing Co.,
Netherlands, 1989.

MAPPING OF COS AND POS:
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CAE344 EXPERIMENTAL STRESS ANALYSIS
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COURSE OBJECTIVES:
Of this course are
> Be able to understand the various experimental techniques involved for
measuring displacements, stresses, strains in structural components.
To familiarize with the different types of strain gages used.
To familiarize with the instrumentation system used for strain gauges.
Be able to use photo elasticity techniques and methods for stress analysis.
Be able to familiarize with the different NDT techniques.

YV VY

UNIT | BASICS OF MECHANICAL MEASUREMENTS 9
Basic Characteristics and Requirements of a Measuring System — Principles of Measurements
— Precision, Accuracy, Sensitivity and Range of Measurements — Sources of Error — Statistical
Analysis of Experimental Data — Contact Type Mechanical Extensometers — Advantages and
Disadvantages — Examples of Non -Contact Measurement Techniques.

UNIT Il ELECTRICAL-RESISTANCE STRAIN GAUGES 9
Strain Sensitivity in Metallic Alloys — Gage Construction — Gage Sensitivities and Gage Factor
— Corrections for Transverse Strain Effects — Performance Characteristics of Foil Strain Gages
— Materials Used for Strain Gauges — Environmental Effects — The Three-Element Rectangular
Rosette for Strain Measurement — Other Types of Strain Gages — Semiconductor Strain Gages
Grid & Brittle Coating Methods of Strain Analysis.

UNIT Il STRAIN-GAUGE CIRCUITS & INSTRUMENTATION 9
The Potentiometer Circuit and Its Application to Strain Measurement — Variations from Basic
Circuit —Circuit Output — The Wheatstone Bridge Circuit — Current and Constant Voltage Circuits
— Analog to Digital Conversion — Calibrating Strain-Gage Circuits — Effects of Lead Wires and
Switches — Electrical Noise -— Strain Measurement in Bars, Beams and Shafts — Circuit
Sensitivity & Circuit Efficiency.

UNIT IV PHOTOELASTIC METHODS OF STRESS ANALYSIS 9
Introduction to Photo elastic Methods — Stress-Optic Law — Effects of a Stressed Model in a
Plane Polariscope — Effects of a Stressed Model in a Circular Polariscope - Tardy Compensation
- Two-Dimensional Photo elastic Stress Analysis — Fringe Multiplication and Fringe Sharpening
- Materials for Two-Dimensional Photo elasticity - Properties and Calibrationof Commonly
Employed Photo elastic Materials — Introduction to Three-Dimensional Photo elasticity.

UNIT V NON-DESTRUCTIVE TESTING 9
Different types of NDT Techniques - Acoustic Emission Technique — Ultrasonic — Pulse-Echo
— Through Transmission — Eddy Current Testing — Magnetic Particle Inspection — X-Ray
Radiography — Challenges in Non-Destructive Evaluation — Non-Destructive Evaluation in
Composites — Image Processing Basics.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, Students will be able to

CO1: Analyse the performance of measuring instrumentation.

CO2: Impart knowledge on different methods of strain measurement.

CO3: Design different strain gauge circuits.

CO4: Use photo elasticity for stress analysis.

CO5:  Exposure the different types of non-destructive testing methods.
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TEXT BOOKS:

1.
New York1998.
2.
3.
Delhi,1984.
REFERENCES:
1. Albert S. Kobayashi,'
Prentice HallPublishers,2008.
2.
3.
Sons Inc.,New York, 1972.
4.
Analysis', 5""Edition, 1989.
5.

MAPPING OF COS AND POS:

Dally, J.W., and Riley, W.F., Experimental Stress Analysis, McGraw Hill Inc.,

Sadhu Singh, Experimental Stress Analysis, Khanna Publishers, New Delhi, 2009.
Srinath, L.S., Raghava, M.R., Lingaiah, K., Garagesha, G., Pant B., and
Ramachandra, K., Experimental Stress Analysis, Tata McGraw Hill, New

Handbook on Experimental

Mechanics,

Durelli, A.J.Applied Stress Analysis, Prentice Hall of India Pvt Ltd., New Delhi, 1970.
Hetenyi, M., Hand book of Experimental Stress Analysis, John Wiley and

James F. Doyle and James W. Phillips, 'Manual on Experimental Stress

Ramesh, K., Digital Photoelasticity, Springer, New York, 2000

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10 | PO11| PO12| PSO1| PSO2| PSO3
col| 2 25 | 1 B 2 1 - - 3 3 1 1
coz2| 25| 2 2 B 2 2 - - 3 3 1 1
coz | 3 3 2 B 2.5 1 - - 3 3 1 1
coa | 3 25 | 2 B 2.5 1 - - 3 3 1 1
cos5 | 25 | 2 2 B 3 2 - - 3 3 1 1
Avg.| 26 | 24 | 18 3 2.4 1.4 - - 3 3 1 1

143



https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&text=Albert%2BS.%2BKobayashi&search-alias=books&field-author=Albert%2BS.%2BKobayashi&sort=relevancerank

CAE345 COMPOSITE MATERIALS AND STRUCTURES
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OBJECTIVES:
e To provide the students an understanding on classification and applications of composite
materials and its micromechanical study
e To provide the students an understanding on Macromechanics and engineering constants
required to relate stress and strain
e To make the students to learn about laminate coding and its governing equations.
¢ To make the students to familiar with various methods of composite fabrication

UNIT | MICROMECHANICS 10
Introduction - advantages and application of composite materials — types of reinforcements and
matrices - micro mechanics — mechanics of materials approach, elasticity approach- bounding
techniques — fiber volume ratio — mass fraction — density of composites. effect of voids in
composites.

UNIT II MACROMECHANICS 10
Generalized Hooke’s Law - elastic constants for anisotropic, orthotropic and isotropic materials -
macro mechanics — stress-strain relations with respect to natural axis, arbitrary axis — determination
of in plane strengths of a lamina - experimental characterization of lamina. failure theories of a
lamina. hygrothermal effects on lamina.

UNIT Il LAMINATED PLATE THEORY 10
Governing differential equation for a laminate. stress — strain relations for a laminate. different types
of laminates. in plane and flexural constants of a laminate. hygrothermal stresses and strains in a
laminate. failure analysis of a laminate. impact resistance and interlaminar stresses. netting analysis

UNIT IV FABRICATION PROCESS AND REPAIR METHODS 8
Various open and closed mould processes, manufacture of fibers, importance of repair and different
types of repair techniques in composites — autoclave and non-autoclave methods.

UNIT V SANDWICH CONSTRUCTIONS 7
Basic design concepts of sandwich construction - materials used for sandwich construction - failure
modes of sandwich panels - bending stress and shear flow in composite beams.

TOTAL: 45 PERIODS
OUTCOMES

e Apply the micromechanics for the analysis of composite materials

e Apply the macromechanics for the analysis of composite materials

o Experiment with the laminated composites for various loading cases

¢ Demonstrate the manufacturing of composites

e Explain the applications and uses of composites in various fields
TEXT BOOKS:

1.  Autar K Kaw, ‘Mechanics of Composite Materials’, CRC Press, 2" edition, 2005.

2. Isaac M. Daniel & Ori Ishai , "Mechanics of Composite Materials," OUP USA publishers,
2"dedition, 2005.

3.  Madhujit Mukhopadhyay, Mechanics of Composite Materials and Structures, University
Press, 2004
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REFERENCES:

1. Agarwal, B.D., and Broutman, L.J., "Analysis and Performance of Fibre Composites," John
Wiley & Sons, 3rd edition, July 2006.
2. Allen Baker, Composite Materials for Aircraft Structures, AIAA Series, 2"Edition, 2004.
3. Calcote, L R. “The Analysis of laminated Composite Structures”, Von — Nostrand Reinhold
Company, New York 1998.
4. Lubing, Handbook on Advanced Plastics and Fibre Glass, Von Nostran Reinhold Co., New
York, 1989.
5. Michael F. Ashley, “Material Selection in Mechanical Design”, 5™ edition, Butterworth-Heiner,
2016
— PO’s PSO’s
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 2 1 2 1 1 2 2 2 2 2 3 2 2
2 3 2 2 1 2 1 1 2 2 2 2 3 2 2
3 3 2 2 1 2 1 1 2 3 2 2 3 2 2
4 5 2 2 1 2 1 1 2 3 2 2 3 1 2
5 3 2 2 1 2 1 1 2 3 1 1 2 3 2 2
Avg. 2.8 2 2 1 2 1 1 2 2.6 1.8 18 2 3 1.8 2
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CME339 ADDITIVE MANUFACTURING T P C
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COURSE OBJECTIVES:

To introduce the development of Additive Manufacturing (AM), various business opportunities and

applications

To familiarize various software tools, processes and techniques to create physical objects that
satisfy product development / prototyping requirements, using AM.

To be acquainted with vat polymerization and direct energy deposition processes

To be familiar with powder bed fusion and material extrusion processes.

To gain knowledge on applications of binder jetting, material jetting and sheet lamination processes

UNIT | INTRODUCTION 6

Overview - Need - Development of Additive Manufacturing (AM) Technology: Rapid Prototyping-
Rapid Tooling - Rapid Manufacturing - Additive Manufacturing. AM Process Chain- ASTM/ISO
52900 Classification - Benefits. Applications: Building Printing - Bio Printing - Food Printing-
Electronics Printing. Business Opportunities and Future Directions — Case studies: Automobile,
Aerospace, Healthcare.

UNIT Il DESIGN FOR ADDITIVE MANUFACTURING (DfAM) 6
Concepts and Objectives - AM Unique Capabilities - Part Consolidation — Topology Optimization-
Generative design - Lattice Structures - Multi-Material Parts and Graded Materials - Data
Processing: CAD Model Preparation - AM File formats: STL-Problems with STL- AMF Design for
Part Quality Improvement: Part Orientation - Support Structure - Slicing - Tool Path Generation —
Design rules for Extrusion based AM.

UNIT Il VAT POLYMERIZATION AND DIRECTED ENERGY DEPOSITION 6
Photo polymerization: Stereolithography Apparatus (SLA)- Materials -Process — top down and
bottom up approach - Advantages - Limitations - Applications. Digital Light Processing (DLP) -
Process - Advantages - Applications. Continuous Liquid Interface Production (CLIP)Technology.
Directed Energy Deposition: Laser Engineered Net Shaping (LENS)- Process - Material Delivery -
Materials -Benefits -Applications.

UNIT IV POWDER BED FUSION AND MATERIAL EXTRUSION 6
Powder Bed Fusion: Selective Laser Sintering (SLS): Process - Powder Fusion Mechanism -
Materials and Application. Selective Laser Melting (SLM), Electron Beam Melting (EBM): Materials
- Process - Advantages and Applications.

Material Extrusion: Fused Deposition Modeling (FDM)- Process-Materials -Applications and
Limitations.

UNIT V OTHER ADDITIVE MANUFACTURING PROCESSES 6
Binder Jetting: Three-Dimensional Printing - Materials - Process - Benefits- Limitations -
Applications.
Material Jetting: Multijet Modeling- Materials - Process - Benefits - Applications.
Sheet Lamination: Laminated Object Manufacturing (LOM)- Basic Principle- Mechanism: Gluing or
Adhesive Bonding - Thermal Bonding- Materials-Application and Limitation.

TOTAL: 30 PERIODS
ADDITIVE MANUFACTURING LABORATORY
Experiments
Modelling and converting CAD models into STL file.
Manipulation and error fixing of STL file.
Design and fabrication of parts by varying part orientation and support structures.
Fabrication of parts with material extrusion AM process.
Fabrication of parts with vat polymerization AM process.
Design and fabrication of topology optimized parts.

ogkwNE

TOTAL: 30 PERIODS
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Equipment required - lab

1.
2.
3.
4.

Extrusion based AM machine

Resin based AM machine

Mechanical design software

Open-source AM software for STL editing, manipulation and slicing.

COURSE OUTCOMES:

At the end of this course students shall be able to:

CO1: Recognize the development of AM technology and how AM technology propagated into
various businesses and developing opportunities.

CO2: Acquire knowledge on process of transforming a concept into the final product in AM
technology.

CO3: Elaborate the vat polymerization and direct energy deposition processes and its applications.
CO04: Acquire knowledge on process and applications of powder bed fusion and material extrusion.
COb5: Evaluate the advantages, limitations, applications of binder jetting, material jetting and sheet
lamination processes.

TEXT BOOKS:

1.

lan Gibson, David Rosen, Brent Stucker, Mahyar Khorasani “Additive manufacturing
technologies”. 3 edition Springer Cham, Switzerland. (2021). ISBN: 978-3-030-56126-0

2. Andreas Gebhardt and Jan-Steffen Hotter “Additive Manufacturing: 3D Printing for
Prototyping and Manufacturing”, Hanser publications, United States, 2015, ISBN: 978-1-
56990-582-1.

REFERENCES:

1. Andreas Gebhardt, “Understanding Additive Manufacturing: Rapid Prototyping, Rapid
Manufacturing”, Hanser Gardner Publication, Cincinnati., Ohio, 2011, ISBN
:9783446425521.

2. Milan Brandt, “Laser Additive Manufacturing: Materials, Design, Technologies, and
Applications”, Woodhead Publishing., United Kingdom, 2016, ISBN: 9780081004333.

3. Amit Bandyopadhyay and Susmita Bose, “Additive Manufacturing”, 1st Edition, CRC Press.,
United States, 2015, ISBN-13: 978-1482223590.

4. Kamrani A.K. and Nasr E.A., “Rapid Prototyping: Theory and practice”, Springer., United
States ,2006, ISBN: 978-1-4614-9842-1.

5. Liou, L.W. and Liou, F.W., “Rapid Prototyping and Engineering applications: A tool box for

prototype development”, CRC Press., United States, 2011, ISBN: 9780849334092.
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CMF338 NON DESTRUCTIVE TESTING AND EVALUATION

COURSE OBJECTIVES:

e To acquaint the students with the overview of NDT

¢ To elaborate the concept and procedure for liquid and magnetic penetrant testing and
evaluate through practical study

e Tointroduce the concept and procedure for radiograph testing methods and evaluate
through practical study

e To brief the concepts and procedures for Ultrasonic testing methods and their
applications

e To impart knowledge in other methods of NDT and electrical method with case study

UNIT | INTRODUCTION 9

NDT Versus Mechanical testing - Overview of the Non Destructive Testing Methods for the
detection of manufacturing defects as well as material characterisation. Relative merits and
limitations, Various physical characteristics of materials and their applications in NDT- Visual
inspection — Unaided and aided.

UNIT Il SURFACE NDE METHODS 9

Ligquid Penetrant Testing - Principles, types and properties of liquid penetrants, developers,
advantages and limitations of various methods, Testing Procedure, Interpretation of results.
Magnetic Particle Testing- Theory of magnetism, inspection materials Magnetisation
methods, Interpretation and evaluation of test indications, Principles and methods of
demagnetization, Residual magnetism.

UNIT I THERMOGRAPHY AND EDDY CURRENT TESTING (ET) 9

Thermography- Principles, Contact and noncontact inspection methods, Techniques for
applying liquid crystals, Advantages and limitation - infrared radiation and infrared detectors,
Instrumentations and methods, applications. Eddy Current Testing-Generation of eddy
currents, Properties of eddy currents, Eddy current sensing elements, Probes, Instrumentation,
Types of arrangement, Applications, advantages, Limitations,

Interpretation/Evaluation.

UNIT IV ULTRASONIC TESTING (UT) AND ACOUSTIC EMISSION (AE) 9

Ultrasonic Testing-Principle, Transducers, transmission and pulse-echo method, straight beam
and angle beam, instrumentation, data representation, A/Scan, B-scan, C-scan. Phased
Array Ultrasound, Time of Flight Diffraction. Acoustic Emission Technique — Principle, AE
parameters, Applications

UNIT V RADIOGRAPHY (RT) 9

Principle, interaction of X-Ray with matter, imaging, film and film less techniques, types and
use of filters and screens, geometric factors, Inverse square, law, characteristics of films -
graininess, density, speed, contrast, characteristic curves, Penetrameters, Exposure charts,
Radiographic equivalence. Fluoroscopy- Xero-Radiography, Computed Radiography,
Computed Tomography
TOTAL : 45 PERIODS
OUTCOMES:
Upon the completion of this course the students will be able to
e Discuss the basics of NDT and its industrial standards
e Acquire knowledge on the concept and procedure for liquid and magnetic penetrant
testing.
¢ Interpret the given mechanical components to inspect using radiograph testing
methods techniques
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e Apply ultrasonic techniques based on materials and its application.
e Describe the applications of electrical and other NDT methods.

TEXT BOOKS:
1. Baldev Raj, T.Jayakumar, M.Thavasimuthu “Practical Non-Destructive Testing”,
Narosa Publishing House, 2014.
2. Ravi Prakash, “Non-Destructive Testing Techniques”, 1st revised edition, New Age
International Publishers, 2010

REFERENCES:

1. “Non destructive Testing Handbook”, Vol. 1-10, 3rd Edition, American Society for
NonDestructive Testing., 2010. ISBN: 978-1-57117-186-3.

2. Hellier C., “Handbook of Non destructive Evaluation”, 1st edition, McGraw-Hill
Professional., United States, 2001. ISBN: 0070281211, 978-0070281219.

3. Paipetis A.S, Matikas T. E., and Aggelis D. G., “Emerging Technologies in Non-
Destructive Testing”,1st edition, CRC Press., United States, 2012. ISBN
:9780415621311.

4. Ravi Prakash, “Non destructive Testing Techniques”, 1st Edition, New Age
Science., India, 2009. ISBN: 1906574065, 978-1906574062.

5. Radiographic Testing, Vol. 5, Electromagnetic Testing, Vol. 6, Acoustic Emission
Testing, Vol. 7, Ultrasonic Testing

6. Charles, J. Hellier,“ Handbook of Nondestructive evaluation”, McGraw Hill, New
York 2001.

7. Paul E Mix, “Introduction to Non-destructive testing: a training guide”, Wiley, 2nd
Edition New Jersey, 2005

PO’s PSO’s

e | L ]2 3 [4] 5 [ 6 [ 7 [ 8] 9 10 i1 f2 1 3
1| 3 2 2 (1] 2 11| 21272 2 | 2] 3| 2] 2
2 3 2 2 1] 2 |1 |1 |2 |2 |2 2 |2 [3 |2 |2
3 3 2 2 1|2 [1 [1 [ 2 |3 |2 2 |2 [3 |2 |2
4 2 2| 2 1] 2 1 1] 2]3 ]2 2 [ 2131 2
5 3 2| 2 12 [1 |1 |2 [3 |1 1 |2 [3 [2 |2
Avg.| 28 |2 ] 2 1] 2 1 | 1] 2 26|18 18] 2 |3 |18 | 2
L TPC

CAE346 AEROSPACE MATERIALS 0 0 3

COURSE OBJECTIVES:
e To understand the elements of aerospace materials, mechanical behaviour of materials,
ceramics and composites.
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e To explain the theory, concepts, principles and governing equations of solid mechanics.
e To analyse the stresses in simple structures as used in the aerospace industry.
e To learn the concepts of corrosion and heat treatment.
e To acquire knowledge in high temperature materials and characterization
UNIT | ELEMENTS OF AEROSPACE MATERIALS 9

Structure of solid materials — Atomic structure of materials — Crystal structure — Miller indices —
Density — Packing factor — Space lattices — X-ray diffraction — Imperfection in crystals — general
requirements of materials for aerospace applications.

UNIT II MECHANICAL BEHAVIOUR OF MATERIALS 9
Linear and non-linear elastic properties — Yielding, strain hardening, fracture, Bauchinger’s effect —
Notch effect testing and flaw detection of materials and components — Comparative study of metals,
ceramics plastics and composites.

UNIT Il CORROSION & HEAT TREATMENT OF METALS AND ALLOYS 9
Types of corrosion — Effect of corrosion on mechanical properties — Stress corrosion cracking —
Corrosion resistance materials used for space vehicles. Heat treatment of carbon steels — aluminium
alloys, magnesium alloys and titanium alloys — Effect of alloying treatment, heat resistance alloys —
tool and die steels, magnetic alloys, powder metallurgy.

UNIT IV CERAMICS AND COMPOSITES 9
Introduction — physical metallurgy — modern ceramic materials — cermet - cutting tools — glass
ceramic —production of semi-fabricated forms - Plastics and rubber — Carbon/Carbon composites,
Fabrication processes involved in metal matrix composites - shape memory alloys — applications in
aerospace vehicle design.

UNIT V HIGH TEMPERATURE MATERIALS & CHARACTERIZATION 8
Classification, production and characteristics — Methods and testing — Determination of mechanical
and thermal properties of materials at elevated temperatures — Application of these materials in
Thermal protection systems of Aerospace vehicles — super alloys — High temperature material
characterization.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
On successful completion of this course, the student will be able to
CO1: Explain the advanced concepts of aerospace materials.
CO2: Describe the necessary mathematical knowledge that are needed in understanding their
significance and operation.
CO3: Explain various topics such as elements of aerospace materials, mechanical behaviour of
materials, ceramics and composites.
CO4: Deploy the skills effectively in the understanding of aerospace materials.
COb5: Characterize high temperature materials

TEXT BOOKS:

1. Martin, J.W., “Engineering Materials, Their properties and Applications”, Wykedham Publications
(London) Ltd, 1987.

2. Titterton.G., “Aircraft Materials and Processes”, 5" Ed., Pitman Publishing Co., 1998.

REFERENCES:
1. Raghavan.V., “Materials Science and Engineering”, Prentice Hall of India, 5" Ed., 2011.
2. Van Vlack.L.H., “Materials Science for Engineers”, Addison Wesley, 1985.

MAPPING OF COS AND POS:

PO’s PSO’s
CO’s 1 2 3 4|1 5 6 7 8 9 |10 111 12 1 2
1 3 - - - - - - - - - - 2 -
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2 3 - 1 -1 - - - - - - - 2 1 T-
3 3 - - -1 - - - - 1 - -2 - -
4 3 N 1 - - - - 1 - -2 |- -
5 3 -1 1] 1 - - - - - - -2 1 |-

Avg.| 3 -2 1] 1 - - - -1 - 2 |1 -

CAE347 AVIONICS LTPC
3003

COURSE OBJECTIVES:
1. To introduce the basic of avionics and its need for civil and military aircrafts
2 To impart knowledge about the avionic architecture and various avionics data buses
3. To gain more knowledge on various avionics subsystems
4, To understand the concepts of navigation systems.
5 To gain knowledge on auto pilot system

UNIT | INTRODUCTION TO AVIONICS 9

Need for avionics in civil and military aircraft and space systems — integrated avionics and weapon
systems — typical avionics subsystems, design, technologies — Introduction to digital computer and
memories.

UNIT II DIGITAL AVIONICS ARCHITECTURE 9
Avionics system architecture — data buses — MIL-STD-1553B — ARINC — 420 — ARINC — 629.

UNIT 1 FLIGHT DECKS AND COCKPITS 9
Control and display technologies: CRT, LED, LCD, EL and plasma panel — Touch screen — Direct
voice input (DVI) — Civil and Military Cockpits: MFDS, HUD, MFK, HOTAS.

UNIT IV INTRODUCTION TO NAVIGATION SYSTEMS 9
Radio navigation — ADF, DME, VOR, LORAN, DECCA, OMEGA, ILS, MLS - Inertial Navigation
Systems (INS) — Inertial sensors, INS block diagram — Satellite navigation systems — GPS.

UNIT V AIR DATA SYSTEMS AND AUTO PILOT 9
Air data quantities — Altitude, Air speed, Vertical speed, Mach Number, Total air temperature, Mach
warning, Altitude warning — Auto pilot — Basic principles, Longitudinal and lateral auto pilot.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students able to

Cco1 Built Digital avionics architecture.

CO2 Design Navigation system.

COo3 Integrate avionics systems using data buses.

CoO4 Analyze the performance of various cockpit display technologies.

CO5 Design autopilot for small aircrafts using MATLAB.

TEXT BOOKS:

1. Albert Helfrick.D., "Principles of Avionics", Avionics Communications Inc., 2004
2. Coallinson.R.P.G. "Introduction to Avionics", Chapman and Hall, 1996.
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REFERENCES:

1. Middleton, D.H., Ed., "Avionics systems, Longman Scientific and Technical", Longman Group
UK Ltd., England, 1989.

2. Pallet.E.H.J., "Aircraft Instruments and Integrated Systems", Pearsons, Indian edition 2011.

3. Spitzer, C.R. "Digital Avionics Systems", Prentice-Hall, Englewood Cliffs, N.J.,U.S.A. 1993.

4. Spitzer. C.R. "The Avionics Hand Book", CRC Press, 2000

MAPPING OF COS AND POS:

CO’s PO’s PSO’s
1 2 3 4 5 6 7 8 9 10 J1 12 1 2
1 3 - 2
2 3 1 1 - 2 1
3 3 1 - 1 2
4 3 1 1 2
5 3 1 1] 1 - 2 1
AVg. 3 2 1] 1 1 2 1
CAE348 CONTROL ENGINEERING LTPC
3 003

COURSE OBJECTIVES:
1. To introduce the mathematical modeling of systems, open loop and closed loop
systems and analyses in time domain and frequency domain.
2. To impart the knowledge on the concept of stability and various methods to analyze
stability in both time and frequency domain.
3. To introduce sampled data control system.
4, To explain the concept of stability.
5. To understand about digital controllers.
UNIT | INTRODUCTION 9
Historical review, Simple pneumatic, hydraulic and thermal systems, Series and parallel system,
Analogies, mechanical and electrical components, Development of flight control systems.

UNIT II OPEN AND CLOSED LOOP SYSTEMS 9
Feedback control systems — Control system components - Block diagram representation of control
systems, Reduction of block diagrams, Signal flow graphs, Output to input ratios.

UNIT Il CHARACTERISTIC EQUATION AND FUNCTIONS 9
Laplace transformation, Response of systems to different inputs viz., Step impulse, pulse, parabolic
and sinusoidal inputs, Time response of first and second order systems, steady state errors and
error constants of unity feedback circuit.

UNIT IV CONCEPT OF STABILITY 9
Necessary and sufficient conditions, Routh-Hurwitz criteria of stability, Root locus and Bode
techniques, Concept and construction, frequency response.

UNIT V SAMPLED DATA SYSTEMS 9
Z-Transforms Introduction to digital control system, Digital Controllers and Digital PID controllers

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students able to

co1 Apply mathematical knowledge to model the systems and analyse the frequency
domain.

CO2 Check the stability of the both time and frequency domain.

COo3 Solve simple pneumatic, hydraulic and thermal systems, Mechanical and electrical
component analogies-based problems.

CoO4 Solve the Block diagram representation of control systems, Reduction of block

diagrams, Signal flow graph and problems based on it.
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CO5 Explain the digital control system, Digital Controllers and Digital PID Controllers.

TEXT BOOKS:

1. Azzo, J.J.D. and C.H. Houpis Feedback control system analysis and synthesis, McGraw-Hill
international 3rs Edition, 1998.

2. OGATO, Modern Control Engineering, Prentice-Hall of India Pvt. Ltd., New Delhi, 1998.

REFERENCES:

1. Houpis, C.H. and Lamont, G.B. "Digital control Systems", McGraw Hill Book co., New York,
U.S.A. 1995.

2. Kuo, B.C. "Automatic control systems", Prentice-Hall of India Pvt. Ltd., New Delhi, 1998.

3. Naresh K Sinha, "Control Systems", New Age International Publishers, New Delhi, 1998.

MAPPING OF COS AND PQOS:

PO’s PSO’s
CO’s 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 1 - - - - - - - - - 1] 1 - -
2 3 1 - 1] - - - - - - - 1 1 - -
3 3 1 2 1] 2 - - - - - - 1 1 - -
4 3 1] 2 1] 2 - - - - - - 1 1 - -
5 3 1 - - - - - - - 1 |1 - -
AVg. 3 1 2 1] 2 - - - - - - 1 1 - -
L T PC
CAE349 GUIDANCE AND CONTROL 00 3

COURSE OBJECTIVES:
1. To learn about the aircraft equations of motion and method of linearization.
To learn about the operating principle of guidance law.
To study about the augmentation systems.
To study longitudinal stability and to design the longitudinal autopilot.
To study lateral stability and to design the lateral autopilot.

a bk~ own

UNIT | INTRODUCTION 8
Introduction to Guidance and control - Definition, Historical background — Coordinate Frame -
Equations of motion — Lineraization.

UNIT Il AUGMENTATION SYSTEMS 9

Need for automatic flight control systems, Stability augmentation systems, control augmentation
systems, Design of Limited authority and Full Authority Augmentation systems - Gain scheduling
concepts.

UNIT I LONGITUDINAL AUTOPILOT 9
Displacement Autopilot -Pitch Orientation Control system, Acceleration Control System, Glide Slope
Coupler and Automatic Flare Control and Flight path stabilization, Longitudinal control law design
using back stepping algorithm.
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UNIT IV LATERAL AUTOPILOT 9
Damping of the Dutch Roll, Methods of Obtaining Coordination, Yaw Orientation Control system,
turn compensation, Automatic lateral Beam Guidance. Introduction to Fly-by-wire flight control
systems, Lateral control law design using back stepping algorithm.

UNIT V MISSILE AND LAUNCH VEHICLE GUIDANCE 9
Operating principles and design of guidance laws, homing guidance laws- short range, Medium
range and BVR missiles, Launch Vehicle- Introduction, Mission requirements, Implicit guidance
schemes, Explicit guidance, Q guidance schemes

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students able to

Cco1 Explain the equations governing the aircraft dynamics and the process of
linearizing them.

CO2 Define the various guidance schemes and requirements for aircrafts and
missiles.

COo3 Apply the principle of stability and control augmentation systems.

CoO4 Analyse the oscillatory modes and methods of suppressing them

CO5 Design the controller for lateral, longitudinal and directional control of aircrafts.

TEXT BOOKS:

1. Blakelock, J. H., “Automatic Control of Aircraft and Missiles”, 2" Ed., John Wiley & Sons, 1990.
2. Collinson R.P.G, ‘Introduction to Avionics’, Chapman and Hall, India, 1996.

3. Garnel. P. & East. D. J, ‘Guided Weapon control systems’, Pergamon Press, Oxford, 1977.

REFERENCES:

1. Michael V. Cook ‘Flight Dynamics Principles: A Linear Systems Approach to Aircraft Stability
and Control’, Elsevier, 2010.

2. Nelson R.C, ‘Flight stability & Automatic Control’, McGraw Hill, 1989.

3. Pierre T. Kabamba, Anouck R. Girard. ‘Fundamentals of Aerospace Navigation and Guidance’,
Cambridge university press, 2014.

MAPPING OF COS AND POS:

PO’s PSO’s

Cos| 1 [2 3 |4l 5 [ 6 [ 7 [ 89 [10 11 f2 1 [ 2

1| 3 1 2 - - - - - - - - 1| 2 | -

2 3 1 1 - - - - - - - - 1 | 2 | -

3 3 1 - 1] - - - - - - - 1 |2 |-

4 3 1] 1 -1 - - - - - - 1| 2 | -

5 3 1] 2 1] 1 - - - - - - 1 |2 |-
Avg.| 3 115 1 [ 1 | - - F - - 1|2 |- F
CAE350 NAVIGATION AND COMMUNICATION SYSTEM LT PC
3003

COURSE OBJECTIVES:
1. To introduce various types of navigation systems.
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To understand the dead reckoning navigation system and its error correction.
To know satellite navigation and hybrid navigation system integration

To learn the concepts of radio transmitters and receivers

To acquire knowledge about weather radar systems and DME

abwn

UNIT | INERTIAL NAVIGATION SYSTEMS 9
Introduction to navigation — Types -INS components- transfer function and errors - Earth in inertial
space - Coriolis Effect — INS Mechanization. Platform and Strap down — Navigation algorithms - INS
system block diagram, Different co-ordinate systems — Transformation Technigues - Schuler Tuning
— compensation errors - Gimbal lock - Initial calibration and Alignment Algorithms

UNIT Il RADIO NAVIATION & SATELLITE NAVIGATION 9
Different types of radio navigation- ADF, VOR, DME - Doppler — Hyperbolic Navigations -LORAN,
DECCA and Omega — TACAN. Introduction to GPS -system description -basic principles -position
and velocity determination signal Structure -DGPS, Introduction to Kalman filtering-Estimation and
mixed mode navigation Integration of GPS and INS-utilization of navigation systems in aircraft.

UNIT Il RADIO TRANSMITTERS AND RECEIVERS 9
Functions of a Radio transmitter, Microphones, types, Block diagram explanation of a Radio
transmitter, Modulation and its types and Antenna, Antenna couplers, Qualities of a good Radio
receiver, Block diagram of a simple radio receiver and super heterodyne receiver.

UNIT IV AIRCRAFT COMMUNICATION SYSTEMS 9
Basics of aircraft communication system, types Very High Frequency Communication system,
Description, Principle, Operation of VHF Communication system and its layout on aircraft, High
Frequency communication system, Description, Principle and operation of High Frequency
communication system and its layout on aircraft. Satellite communication system, Description,
Operation and its layout on aircraft.

UNIT V WEATHER RADAR SYSTEM AND DME 9
Introduction, Description and types of Radar, Primary and Secondary Radar, Weather Radar
Description, Analog radar Principal units of Analog radar system. Aircraft weather radar,
transmitter-receiver, Indicator, Control panel, Antenna, Radome and wave guide. Radome
maintenance and radar safety.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

CO1. Students will understand the advanced concepts of Aircraft Navigation

CO2.To provide the necessary mathematical knowledge those are needed in modeling the
navigation process and methods.

CO3.The students will have an exposure on various Navigation systems such as Inertial
Measurement systems, Radio Navigation Systems, Satellite Navigation — GPS.

CO4.Landing aids and will be able to deploy these skills effectively in the analysis and
understanding of navigation systems in an aircraft.

CO5. Learn and apply the principles of Radar and its related components.

REFERENCE

1. Aircraft Electricity and electronics by Thomas K Eismin (Fifth edition-1994, McGraw- Hill Book
Co)

2. Aircraft Radio system by James Powell, Sterling book house, Mumbai, Indian edition - 2006.
3. Aircraft Communications and Navigation systems — Mike Tooley and David Wyatt, Reed
Elsevier, India, Noida, Edition — 2007)

MAPPING OF COS AND POS:

CO/PO |1 2 3 4 5 6 7 8 9 10 |11 |12 | PSO1 | PSO2 | PSO3
1 2 2 3 3 2 2 2 2 1 3 1 2 3 1 1
2 3 3 3 2 2 1 1 1 1 1 3 1 3 1 1
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3 3 2 2 2 2 1 2 1 2 3 2 1 3 1 1

4 3 3 3 3 3 1 2 1 2 3 1 1 3 1 1

5 3 3 2 2 2 1 1 1 2 3 1 2 3 1 1

28 |26 |26 |24 |22 |17 |16 |12 |16 |26 |16 14 |3 1 1
CAES351 DESIGN OF UAV SYSTEMS LTPC
300 3

COURSE OBJECTIVES:

1. To expose students to concepts needed in modelling and analysing an unmanned
system.
To expose students to the design and development of UAV.

To expose students to the type of payloads used in UAV.
To study path planning
To understand the avionics hardware used in the UAV

a bk wn

UNIT | INTRODUCTION TO UAV 9
History of UAV —classification — Introduction to Unmanned Aircraft Systems--models and prototypes
— System Composition-applications

UNIT Il THE DESIGN OF UAV SYSTEMS 9
Introduction to Design and Selection of the System- Aerodynamics and Airframe Configurations-
Characteristics of Aircraft Types- Design Standards and Regulatory Aspects-UK,USA and Europe-
Design for Stealth--control surfaces-specifications.

UNIT I AVIONICS HARDWARE 9
Autopilot — AGL-pressure sensors-servos-accelerometer —gyros-actuators- power supply-
processor, integration, installation, configuration, and testing

UNIT IV COMMUNICATION PAYLOADS AND CONTROLS 9
Payloads-Telemetry-tracking-Aerial photography-controls-PID feedback-radio control frequency
range —-modems-memory system-simulation-ground test-analysis-trouble shooting

UNIT V THE DEVELOPMENT OF UAV SYSTEMS 9
Waypoints navigation-ground control software- System Ground Testing- System In-flight Testing-
Future Prospects and Challenges-Case Studies — Mini and Micro UAVS.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students able to

Co1 Design UAV system

CO2 Prepare preliminary design requirements for an unmanned aerial vehicle.

COo3 Identify different hardware for UAV

CoO4 Perform system testing for unmanned aerial vehicles.

CO5 Design micro aerial vehicle systems by considering practical limitations.

TEXT BOOKS:

1. Paul G Fahlstrom, Thomas J Gleason, “Introduction to UAV Systems”, UAV Systems, Inc, 1998

2. Reg Austin “Unmanned Aircraft Systems UAV design, development and deployment”, Wiley,
2010.
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REFERENCES:

1. Dr. Armand J. Chaput, “Design of Unmanned Air Vehicle Systems”, Lockheed Martin
Aeronautics Company, 2001

2. Kimon P. Valavanis, “Advances in Unmanned Aerial Vehicles: State of the Art and the Road to
Autonomy”, Springer, 2007

3. Robert C. Nelson, Flight Stability and Automatic Control, McGraw-Hill, Inc, 1998.

MAPPING OF COS AND PQOS:

PO’s PSO’s
CO’s 1 2 3 4 5 6 7 8 9 10 11 12 1 2
1 3 1 1 2 - - - - - - - 1 1 -
2 2 - - - - 1 - - - - - - 2 - -
3 2 3 1 - - 1 - - - - - 1 1 1 -
4 3 2 - 1 1 - - - - - 1 1
5 2 - 1 1| 3 - - - 1 - - 1 -
AVg.| 2.4 2 1 15| 3 0.6 1 - 1 - - 1 (1.2 1
L TPC
CAE352 AERODYNAMICS OF DRONES 3 0 3

COURSE OBJECTIVES:

1. Tointroduce students to the basic concepts of payloads in UAV.

2.  To understand the various sensor system of an UAV.

3.  To introduce with the concepts of data algorithms and architectures.

4.  To introduce the concepts of artificial neural networks.

5. To expose students to the concept of fuzzy logic.
UNIT-I PAYLOAD FOR UAV 9
Introduction — Types — Non-dispensable Payloads - Electro-optic Payload Systems - Electro-optic
Systems Integration - Radar Imaging Payloads - Other Non-dispensable Payloads - Dispensable
Payloads - Payload Development.

UNIT-II SENSOR 9

Data fusion applications to multiple sensor systems - Selection of sensors - Benefits of multiple
sensor systems - Influence of wavelength on atmospheric attenuation - Fog characterization -
Effects of operating frequency on MMW sensor performance - Absorption of MMW energy in rain
and fog - Backscatter of MMW energy from rain - Effects of operating wavelength on IR sensor
performance - Visibility metrics - Atmospheric and sensor system computer simulation models

UNIT-1I DATA FUSION ALGORITHMS AND ARCHITECTURES 9

Definition of data fusion - Level 1 processing - Detection, classification, and identification algorithms
for data fusion - State estimation and tracking algorithms for data fusion - Level 2, 3, and 4
processing - Data fusion processor functions - Definition of an architecture - Data fusion
architectures - Sensor-level fusion - Central-level fusion - Hybrid fusion
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UNIT-IV ARTIFICIAL NEURAL NETWORKS 9

Applications of artificial neural networks - Adaptive linear combiner - Linear classifiers - Capacity of

linear classifiers - Nonlinear classifiers - Madaline - Feedforward network - Capacity of nonlinear
classifiers - Supervised and unsupervised learning - Supervised learning rules - Voting Logic Fusion

UNIT-V FUZZY LOGIC AND FUZZY NEURAL NETWORKS 9

Conditions under which fuzzy logic provides an appropriate solution - lllustration of fuzzy logic in
an automobile antilock braking system - Basic elements of a fuzzy system - Fuzzy logic processing
- Fuzzy centroid calculation

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students will be able to
Cco1 Calculate the payloads in UAV.
COo2 Explain the concepts sensor systems.
COo3 Predict the data fusion algorithms and architectures.
Co4 Learn the basics neural network systems
CO5 Design various network schemes.
TEXT BOOKS:
1. Reg Austin Aeronautical Consultant, AJohn “Unmanned aircraft systems UAVs design,
development and deployment” Wiley and Sons, Ltd., Publication,2010
2. David L. Hall, Sonya A. H. McMullen “Mathematical Techniques in Multi-sensor Data Fusion”, by
Artech, 2004
3 Martin Liggins Il David Hall, James “Handbook of Multisensor Data Fusion: Theory and
Practice”, Second Edition (Electrical Engineering & Applied Signal Processing Series), 2008.

REFERENCES:

1. Lawrence A. Klein, “Sensor and Data Fusion: A Tool for Information Assessment and Decision
Making”, Second Edition, SPIE Press, 2013.

2. Jitendra R. Raol, “Multi-Sensor Data Fusion with MATLAB”, CRC Press, 2010.

MAPPING OF COS AND POS:

PO’s PSO’s
cos| 1 |2 3 [4] 5 [ 6 7 [ 8] 9 [10 i1 f2 1] 2 3
1| 3 1 - - - - - - - - - 1| 2 | - -
2 3 1 2 |- - - - 1 |- - 1 [1 [ 2 |-
3 3 1 - 1] - - - - - - - 1 |2 [ 2 |-
4 3 1] 1 -1 - - - - - - 1| - 2] -
5 3 1] 2 1] 1 - - - - - - 1 |2 | - -
Avg.| 3 1] 16 |1]1 - - -] - 1 |17 |2 -
AE3001 AIRFRAME MAINTENANCE AND REPAIR LTPC
3003

COURSE OBJECTIVE:
» To make the students to understand the Airframe components and the tools used to
maintain the components. Defect investigation, methods to carry out investigation and the
detailed maintenance and practice procedures.

UNIT | MAINTENANCE OF AIRCRAFT STRUCTURAL COMPONENTS 9
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Equipments used in welding shop and their maintenance - Ensuring quality welds - Welding jigs and
fixtures - Soldering and brazing — laser welding. Sheet metal repair and maintenance: Selection of
materials; Repair schemes; Fabrication of replacement patches; Tools - power/hand; Repair
techniques; Peening - Close tolerance fasteners; Sealing compounds; forming/shaping; Calculation
of weight of completed repair; Effect of weight - change on surrounding structure. Sheet metal
inspection - N.D.T. Riveted repair design - Damage investigation - Reverse engineering.

UNIT Il PLASTICS AND COMPOSITES IN AIRCRAFT 9

Review of types of plastics used in airplanes - Maintenance and repair of plastic components -
Repair of cracks and holes - various repairs schemes - Scopes. Cleaning of fibre reinforced plastic
(FRP) materials prior to repair; Break test - Repair Schemes; FRP/honeycomb sandwich materials;
laminated FRP structural members and skin panels; Tools/equipment; Vacuum-bag process.
Special precautions — Autoclaves

UNIT I AIRCRAFT JACKING, ASSEMBLY AND RIGGING 9
Airplane jacking and weighing and C.G. Location. Balancing of control surfaces — Inspection
maintenance. Helicopter flight controls. Tracking and balancing of main rotor.

UNIT IV REVIEW OF HYDRAULIC AND PNEUMATIC SYSTEM 9

Trouble shooting and maintenance practices - Service and inspection - Inspection and maintenance
of landing gear systems. - Inspection and maintenance of air-conditioning and pressurization
system, water and waste system. Installation and maintenance of Instruments - handling - Testing -
Inspection. Inspection and maintenance of auxiliary systems - Rain removal system - Position and
warning system - Auxiliary Power Units (APUS).

UNIT V SAFETY PRACTICES 9
Hazardous materials storage and handling, Aircraft furnishing practices - Equipments. Trouble
shooting. Theory and practices.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students who successfully complete this course will be able to:
CO1.: Identify and apply the principles of function and safe operation to aircraft as per FAA
CO2: Describe general airframe structural repairs, the structural repair manual and structural
control programme.
CO3: Explain the nature of airframe structural component inspection, corrosion repair and
non-destructive inspection
CO4: Evaluate aircraft component disassembly, reassembly and troubleshooting
COE5: Identify, install, inspect, fabricate and repair aircraft sheet metal and synthetic, material
structures.

TEXT BOOK:
1. Kroes, Watkins, Delp, "Aircraft Maintenance and Repair", McGraw Hill, New York, 1992.

REFERENCES:

1. Brimm D.J. Bogges H.E., "Aircraft Maintenance", Pitman Publishing corp., New York, 1940.
2. Delp. Bent and Mckinely “Aircraft Maintenance Repair”, McGraw Hill, New York, 1987.

3. Larry Reithmeir, "Aircraft Repair Manual", Palamar Books, Marquette, 1992.

MAPPING OF COS AND POS:

PSO1| PSO2 | PSO3
CO/PO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
2 2
Co1
2 1 1 2
1
Cco2
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3 1 1 1 1 2 1 3 2 1
Co3
3 1 1 2 1 1
Cco4 i
2 2 2 1
Co5
2.4 L 1 ] ] ] 1 ] 15 1 15 1 22 | 166 | 1

AE3002 AIRCRAFT GENERAL ENGINEERING AND MAINTENANCE L
PRACTICES 3
OBJECTIVES
e To carryout aircraft ground handling procedure.

e To understand about the ground servicing of the various aircraft subsystem
e To understand the procedure of aircraft system maintenance and safety.
e To understand the importance of periodic inspection of aircraft.
e To understand the specification of aircraft hardware components and its materials.
UNIT | AIRCRAFT GROUND HANDLING AND SUPPORT EQUIPMENT 9

Mooring, jacking, leveling and towing operations — Preparation — Equipment — precautions — Engine
starting procedures — Piston engine, turboprops and turbojets — Engine fire extinguishing — Ground
power unit.

UNIT II GROUND SERVICING OF VARIOUS SUB SYSTEMS 9
Air conditioning and pressurization — Oxygen and oil systems — Ground units and their maintenance.

UNIT Il MAINTENANCE OF SAFETY AND AIRCRAFT SYSTEM PROCESSES 9
Shop safety — Environmental cleanliness — Precautions- Hand tools — Precision instruments —
Special tools and equipments in an airplane maintenance shop — Identification terminology

UNIT IV INSPECTION 9
Process — Purpose — Types — Inspection intervals — Techniques — Checklist — Special inspection —
Publications, bulletins, various manuals — FAR Air worthiness directives — Type certificate Data
sheets — ATA Specifications

UNIT V AIRCRAFT HARDWARE, MATERIALS, SYSTEM PROCESSES 9
Specification and correct use of various aircraft hardware (i.e. nuts, bolts, rivets, screws) — American
and British systems of specifications — Threads, gears, bearings, — Drills, tapes and reamers —
Identification of all types of fluid line fittings. Materials, metallic and non-metallic Plumbing
connectors — Cables — Swaging procedures, tests, Advantages of swaging over splicing.
TOTAL :45 PERIODS

COURSE OUTCOMES:
Student can able to

CO1: Explain the various ground support system for aircraft operations

CO2: lllustrate the ground servicing of critical aircraft systems

COa3: Inspect the aircraft by considering the FAA airworthiness regulations and the check list.

CO4: Apply the maintenance procedures to the aircraft subsystem and equipment’s

COS5: Explain the specifications standards of aircraft hardware systems and materials.

TEXT BOOK
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1. Kroes Watkins Delp, "Aircraft Maintenance and Repair”, McGraw Hill, New York, 1993

REFERENCES
1. A&P Mechanics, "Aircraft Hand Book", F A A Himalayan Book House, New Delhi, 1996
2. A&P Mechanics," General Hand Book", F A A Himalayan Bok House, New Delhi, 1996

MAPPING OF COS AND POS:

CO/PO PO1 PO2 PO3 PO4 PO5 | PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 | PSO3
Cco1 2 | - - - - - - - - - - - 2| - -
co2 2 1 - - - 1 1 - - 2
COo3 3 1] - - - - 1 1 1 2 1 3 2 1
CO4 3 1 1 - 2 1 1
CO5 2 - 2 2 1
24 |1 1 1 1.5 1 1.5 1 2.2 | 1.66 1
AE3003 CIVIL AVIATION REGULATIONS L TPC
3 00 3
COURSE OBJECTIVES:
1. Understand the requirement of airworthiness certification in civil aircraft
2: Can understand how to record the various data for future investigation in civil aircraft.
3: Can know the basic requirements and knowledge for institution certification.
4: To provide basic knowledge of eligibility and requirements for maintenance licensing
5: Explore the various flight testing and basic requirements for safe flying.
UNIT-I C.A. R SERIES 'A" - PROCEDURE FOR CIVIL AIR WORTHINESS QUIRMENTS

AND ESPONSIBILITY OPERATORS VIS-A-VIS AIR WORTHINESS RECTORATE 9
To introduce the civil aviation regulations followed by directorate general of civil aviation. module |
c.a.r series 'a' - procedure for civil air worthiness quirments and responsibility operators vis-a-vis
air worthiness directorate.

UNIT- Il C.A.R. SERIES 'C' - DEFECT RECORDING, MONITORING, INVESTIGATION

AND REPORTING 9
Defect recording, reporting, investigation, rectification and analysis; flight report; reporting and
rectification of defects observed on aircraft; analytical study of in-fight readings & recordings;
maintenance control by reliability method. C.A.R. SERIES 'D' - AND AIRCRAFT MAINTENANCE
PROGRAMMES: reliability programme (engines); aircraft maintenance programme & their approval;
on condition maintenance of reciprocating engines; TBO - revision programme; maintenance of fuel
and oil uplift and consumption records - light aircraft engines; fixing routine maintenance Total Hours
and component tbos initial & revisions.

UNIT- I C.A.R. SERIES 'E' - APPROVAL OF ORGANISATIONS: 9
Approval of organizations in categories A, B, C, D, E, F, & G; requirements of infrastructure at
stations other than parent base. C.A.R. SERIES 'F' - AIR WORTHINESS AND CONTINUED AIR
WORTHINESS: Procedure relating to registration of aircraft; procedure for issue / revalidation of
type certificate of aircraft and its engines / propeller; issue / revalidation of certificate of airworthiness;
requirements for renewal of certificate of airworthiness.

UNIT-IV C.A.R. SERIES 'L' - AIRCRAFT MAINTENANCE ENGINEE LICENSING 9
Issue of AME license, its classification and experience requirements, complete Series 'L'. C.A.R.
SERIES 'M' MANDATORY MODIFICATIONS AND INSPECTIONS: mandatory madifications /
inspections. Procedure for issue of type approval of aircraft components and equipment including
instruments.

UNIT-V C.A.R. SERIES 'T' - FLIGHT TESTING OF AIRCRAFT 9
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Flight testing of (series) aircraft for issue of C of A, fight testing of aircraft for which C or A had been
previously issued. C.A.R. SERIES 'X' MISCELLANEOUS REQUIREMENTS: Registration Markings
of aircraft; weight and balance control of an aircraft; provision of first aid kits & hysician's kit in an
aircraft; use furnishing materials in an aircraft; concessions. Aircraft log books; document to be
carried on board on Indian registered aircraft; procedure for issue of taxy permit.

COURSE OUTCOMES:

Students will be able to

CO1. Explain the maintenance requirement for airworthiness of aircraft and systems.
CO2. Describe the procedure followed for airworthiness certificate.

COa3. Describe the Airworthiness procedures based on Regulation Authorities.

CO4. Explain the issuance, renewal and experience requirements of AMESs.

COS5. Classify about the Flight Testing of aircraft.

REFERENCES:

1. " Aircraft Manual (India) ", Volume - Latest Edition, The English Book Store, 171, Connaught
Circus, New Delhi.”

2. Civil Aviation Requirements with latest Amendment (Section 2 Airworthiness) ", Published by
DGCA, The English Book Store, 17-1, Connaught Circus, New Delhi. "

3. Aeronautical Information Circulars (relating to Airworthiness) ", from DGCA. "

4. Advisory Circulars ", form DGCA. as Managers — Consulting Engineers Engineers as Expert
Witnesses and Advisors — Honesty — Moral Leadership Sample Code of Conduct

MAPPING OF COS AND POS:

CO/PO |1 |2 3 |4 |5 6 |7 |8 9 |10 |11 |12 | PSO1 | PSO2 | PSO3
1 3 |2 1 |- 1 - - 1 - - 2 1 3 1 1
2 3 |2 1 |- 1 - - 1 - - 2 1 3 1 1
3 3 |3 1 |1 |1 - - 2 - - 2 2 3 1 1
4 3 |2 1 |- 2 - - 1 - - 2 2 3 1 1
5 3 |3 1 |1 |2 - - 1 - 3 - 2 3 1 1
Avg. 3 |24 |1 |1 (14 |- - |12 |- |06 |2 16 |3 1 1

AE3004 AIRCRAFT ENGINE MAINTENANCE AND REPAIR L TPC

3 00 3

COURSE OBJECTIVES:
e To make the students to familiarize with the Aircraft engine maintenance procedure and
practice.
To acquire knowledge of basics of Aeronautics and engine components.
To learn the concepts of Piston engines
To make students aware of aircraft propellers and repair
To make students aware of aircraft jet engines and repair

UNIT | PISTON ENGINES 9
Carburation and Fuel injection systems for small and large engines - Ignition system components -
spark plug detail - Engine operating conditions at various altitudes — Engine power measurements
— Classification of engine lubricants and fuels — Induction, Exhaust and cooling system -
Maintenance and inspection check to be carried out. Inspection and maintenance and
troubleshooting - Inspection of all engine components - Daily and routine checks - Overhaul
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procedures - Compression testing of cylinders - Special inspection schedules - Engine fuel, control
and exhaust systems - Engine mount and super charger - Checks and inspection procedures.

UNIT II PROPELLERS 9
Propeller theory - operation, construction assembly and installation - Pitch change mechanism-
Propeller axially system- Damage and repair criteria - General Inspection procedures - Checks on
constant speed propellers - Pitch setting, Propeller Balancing, Blade cuffs, Governor/Propeller
operating conditions — Damage and repair criteria.

UNIT 1 JET ENGINES 9
Types of jet engines — Fundamental principles — Bearings and seals - Inlets — compressors turbines-
exhaust section — classification and types of lubrication and fuels- Materials used — Details of control,
starting around running and operating procedures — Inspection and Maintenance- permissible limits
of damage and repair criteria of engine components- internal inspection of engines- compressor
washing- field balancing of compressor fans- Component maintenance procedures - Systems
maintenance procedures - use of instruments for online maintenance - Special inspection
procedures-Foreign Object Damage - Blade damage.

UNIT IV TESTING AND INSPECTION 9
Symptoms of failure - Fault diagnostics - Case studies of different engine systems — Rectification
during testing equipments for overhaul: Tools and equipments requirements for various checks and
alignment during overhauling - Tools for inspection - Tools for safety and for visual inspection-
Methods and instruments for non-destructive testing techniques - Equipment for replacement of
parts and their repair. Engine testing: Engine testing procedures and schedule preparation — Online
maintenance.

UNIT V OVERHAULING 9
Engine Overhaul - Overhaul procedures - Inspections and cleaning of components — Repairs
schedules for overhaul - Balancing of Gas turbine components. Trouble Shooting: Procedures for
trouble shooting - Condition monitoring of the engine on ground and at altitude - engine health
monitoring and corrective methods.
TOTAL:45 PERIODS

COURSE OUTCOMES:
Students will be able to

CO1: Apply maintenance procedure to Aircraft Engines

CO2: Identify the engine components and faults

CO3: Apply non-destructive testing procedures to identify the defects

CO4: Apply overhauling procedure to new engines

CO5: Apply the compression testing of cylinders

TEXT BOOK:
1. Kroes & Wild, "Aircraft Power plants ", 7th Edition - McGraw Hill, New York, 1994.

REFERENCES:

1. Turbomeca, “Gas Turbine Engines ", The English Book Store ", New Delhi, 1993.

2. United Technologies’ Pratt & Whitney, "The Aircraft Gas Turbine Engine and its Operation”, The
English Book Store, New Delhi

AE3010 AIR TRAFFIC CONTROL

wr

COURSE OBJECTIVES:
1. To introduce the basic of air traffic control.
2 To impart knowledge about air traffic systems.
3. To gain more knowledge on flight information systems.
4 To learn about aerodrome data.
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5. To gain knowledge on navigation systems.

UNIT | BASIC CONCEPTS 9
Objectives of air traffic control systems - Parts of ATC services — Scope and Provision of ATCs —
VFR & IFR operations — Classification of ATS air spaces — Various kinds of separation — Altimeter
setting procedures — Establishment, designation and identification of units providing ATS — Division
of responsibility of control.

UNIT Il AIR TRAFFIC SYSTEMS 9

Area control service, assignment of cruising levels - minimum flight altitude - ATS routes and
significant points — RNAV and RNP — Vertical, lateral and longitudinal separations based on time /
distance —ATC clearances — Flight plans — position report

UNIT 1 FLIGHT INFORMATION SYSTEMS 9
Radar service, Basic radar terminology — ldentification procedures using primary / secondary radar
— performance checks — use of radar in area and approach control services — assurance control and
co-ordination between radar / non radar control — emergencies — Flight information and advisory
service — Alerting service — Co-ordination and emergency procedures — Rules of the air.

UNIT IV AERODROME DATA 9
Aerodrome data - Basic terminology — Aerodrome reference code — Aerodrome reference point —
Aerodrome elevation — Aerodrome reference temperature — Instrument runway, physical

Characteristics; length of primary / secondary runway — Width of runways — Minimum distance
between parallel runways etc. — obstacles restriction.

UNIT V NAVIGATION AND OTHER SERVICES 9
Visual aids for navigation Wind direction indicator — Landing direction indicator — Location and
characteristics of signal area — Markings, general requirements — Various markings — Lights, general
requirements — Aerodrome beacon, identification beacon — Simple approach lighting system and
various lighting systems — VASI & PAPI - Visual aids for denoting obstacles; object to be marked
and lighter — Emergency and other services.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students able to
Co1 Classify the requirement of air traffic control systems and types of air traffic
control system.
CO2 Explain in flight information systems and rules of air traffic systems.
COo3 Explore the emergency procedure and air rules followed by air traffic control
systems.
CcoO4 Describe the aerodrome data.
CO5 Gain the information of navigation and emergency procedures in the air traffic
control systems.

TEXT BOOK

1. AIP (India) Vol. | & Il, “The English Book Store”, 17-1, Connaught Place, New Delhi.

2. “Aircraft Manual (India) Volume I”, Latest Edition — The English Book Store, 17-1, Connaught
Place, New Delhi.

REFERENCES

1. “PANS — RAC — ICAO DOC 4444’ Latest Edition, The English Book Store, 17-1, Connaught
Place, New Delhi.

2. Michael S. Nolan., “Fundamentals of Air Traffic Control”, Cengage Learning.

3. Wells .A-Airport Planning and Management, 4th Edition- McGraw-Hill, London-2000.

4. P S Senguttuvaan., “Fundamentals of Air Transport Management”, McGraw-Hill, 2003.

MAPPING OF COS AND POS:

| PO’s | PSO’s
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CO’s 1 2 3 4| 5 6 7 8 9 10 11 12 1 2 3
1 3 - - - - 1 1 - - - - 1 2 - -
2 3 - - -] - 1 1 - - - - 1 2 - -
3 3 - - -] - 1 - 1 - - - 1 2 - -
4 3 - - - - 1 - - - - 1 2 - -
5 3 - - -] - 1 1 1 - 1 - 1 2 1 -
Avg.| 3 - - - - 1 1 1 - 1 - 1 2 1 -
AE3005 AIRPORT MANAGEMENT L TPC
3 00 3
COURSE OBJECTIVES:
1. To acquire solid background of managerial skills in airport management
2. To develop personality to face business difficulties.
3. To control multicultural conditions.
4. To identify the relevant analytical and logical skills to deal with problems in the airline
industry.
5. To Iea?/n the concepts of performing well in teams, professionalism, and the knowledge

acquired in the field of airport planning, airport security, passengers forecasting,
aerodromes work etc
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Dbjective

To provide the knowledge of airport planning, management and operations that is required to beginan
airport management career.

UNIT1 INTRODUCTION 9

History of aviation - organisation, global, social & ethical environment - history of aviation in india -
major players in the airline industry - swot analysis of the different airline companies in india - market
potential of airline industry inindia - new airport development plans - current challenges in the airline
industry - competition in the airline industry - domestic and international from an indian perspective

UNITII AIRPORTINFRASTRUCTURE AND MANAGEMENT 8

Airport planning - terminal planning design and operation - airport operations - airport functions -
organisation structure in an airline - airport authority of india - comparison of global and indian airport
management - role of aai -aifine privatisation - full privatisation - gradual privatisation - partial privatisation

UNIT Il AIR TRANSPORT SERVICES 12

Various airport services - international air transport services - indian scenario - an overview of airports
in delhi, mumbai, hyderabad and bangalore - the role of private operators - airport development fees,
rates, tariffs

UNIT IV INSTITUTIONAL FRAMEWORK 8

Role of dgca - slot allocation - methodology followed by atc and dgca -management of bilaterals -
economic regulations

UNITV CONTROLLING 8

Role of air traffic control - airspace and navigational aids - control process - case studies in airline
industry - mumbai delhi airport privatisation - navi mumbai airport tendering process - 6 casesin the
airline industry

TOTAL : 45
TEXT BOOKS
1. Eﬁégham.a_ Managing airports: an international perspective - butterworth - heinemann, oxford
1.
2. Wells.a. Airport planning and management, 4th edition Mcgraw- Hill, london 2000.
REFERENCES
1. Doganis. R. The airport business routledge, london 1992
2. Alexender t. Wells, seth young, principles of ainport management, mecgraw hill 2003
3. P s senguttavan fundementals of air transport management , excel books 2007
4, Richard de neufille, airport systems: planning, design and management, mcgraw-hill london
2007.
5. Manual of aerodrome licensing of aai airports - aai website - freely downloadable - issue may
2010.

COURSE OUTCOMES:

1. To interpret business difficulties.

To Dissect multicultural conditions.

3. Toidentify and apply the relevant analytical and logical skills to deal with problems in the
airline industry.

4. To Develop well in teams, professionalism etc.

5. To apply the knowledge acquired in the field of airport planning, airport security,

passengers forecasting, aerodromes work etc.
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corPo |1 2 |3 4 5 6 |7 8 |9 [10 |11 [12 [PSOl |PSO2 | PSO3
1 3 1 13 1 2 2 |2 1 |2 |3 |2 1 |1 2 3
2 3 3 |3 2 1 2 |1 1 |2 |2 |2 1 |1 2 3
3 2 2 |2 1 1 2 |2 1 |12 |2 1 1 |1 2 3
4 3 3 |3 2 1 2 |1 1 12 |2 |2 1 |1 2 3
5 2 2 |2 1 1 2 |2 1 |12 |2 1 1 |1 2 3
Avg 26 (2226 |14 |12 |2 |16 |1 [2 |2 16 |1 |1 2 3
AE3006 DESIGN OF GAS TURBINE ENGINE COMPONENTS LTPC
3003

COURSE OBJECTIVES:
Of this course are
01. To introduce basic design concepts of jet engine and estimation of required
thrust to students.
02. To make students familiarize with the design parameter and off design
calculations.
03. To give the students adequate exposure to design procedure to the rotating
components of engine such as compressor and turbine along with staging.
04. To make the students learn the aspects of combustion processes, flame
stabilization issue, igniters design and NOx controls.
05. To make students familiarize with the concept of design inlet and nozzle for
various on - off design conditions.

UNIT | GAS TURBINE ENGINE DESIGN FUNDAMENTALS 9

Design Process- compressible flow relationship; Constraint Analysis - Concept-Design tools-
preliminary estimates; Mission analysis - Aircraft weight and fuel consumption data-Example
problems on Constrain analysis, Mission analysis.

UNIT II ON DESIGN AND OFF-DESING PARAMETRIC ANALYSIS 9
Total and static properties-corrected mass flow rate-Engine Cycle Design- One-Dimensional
Through flow Area-Flow path force on components- aircraft constraint analysis, aircraft mission
analysis, engine parametric (design point) analysis, engine performance (off-design) analysis,
engine installation drag and sizing.

UNIT III DESIGN OF ROTATING COMPONENTS 9

Fan and Compressor Aerodynamics-Diffusion factor-Aerofoil geometry-Flow path dimension-
Radial variation-Turbine Aerodynamics- Constant axial velocity-adiabatic-selected Mach
number-Mean line stage Design-stage pressure ratio-Airfoil geometry-radial variation-turbine
cooling-range of turbine parameters-Engine life-Design Example —for fan-compressor-turbine.

UNIT IV COMBUSTION CHAMBER DESIGN 9

Design: Combustion system components- Combustion- Chemical reactor theory. Combustor
Stability map-Stirring and mixing-Total pressure loss-Fuels-Ignition-Combustion Systems of Main
Burner Design: Air partitioning- Main burner component Design: Diffuser-types of burner-inner
and outer casing design-Fuel nozzle-Dome and liner-Primary zone- swirler-Secondary holes-
Dilution holes-Transition duct-Design of Afterburners-Design parameters-Diffuser-Fuel injection-
Ignition-Flame stabilization — Flame spread and after burner length — Examples design
calculation.

UNIT V INLET AND NOZZLE DESIGN 9
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Inlets and Exhaust Nozzles Design: Elements of a Successful Inlet-Engine Integration Program-
Definition of Subsonic Inlet-Engine Operational Requirements- Definition of Supersonic Inlet-
Engine Operational Requirements- Engine Impact on Inlet Design- Inlet Impact on Engine
Design-Validation of Inlet-Engine System-Exhaust nozzle design-Nozzle types and their design
-Jet control methods for reduction of infrared signature.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, Students will be able to
CO1: Do preliminary weight and fuel estimation for an aircraft mission.
CO2: Identify variation in parametric analysis of ON and OFF design calculations.
CO03: Explain the principle design of compressor and turbine and selection of suitable
materials.
CO4: Estimate the total pressure losses and able to predict ignition delay.
CO5: Determine the basic design factors affects ON and OFF design operation of
inlets and nozzle on engine performance.

TEXT BOOKS:

01. Mattingly J.D., Heiser, W.H. and Pratt D.T, 'Aircraft Engine Design’, 2" Edition, AIAA
Education Series, AIAA, 2002.

02. Oates G.C.," Aircraft Propulsion Systems Technology and Design’,1989, AIAA Education
Series.

03. Saravanamuttoo H.I.LH and Rogers, G.F.C. “Gas Turbine Technology”, Pearson
Education Canada; 6™ edition, 2008.

REFERENCES:

01. Cumpsty N., “Jet Propulsion: A Simple Guide to the Aerodynamics and Thermodynamics
Design and Performance of Jet Engines” , Cambridge University Press; 2" edition, 2003

02. Murthy S.N. and Curran E.T.," High-Speed Flight Propulsion Systems', Volume 137,
Progress in Astronautics and Aeronautics, AIAA,1991.

03. Rathakrishnan E, 'Applied Gas Dynamics, John Wiley & Sons (Asia) Pvt Ltd, 2010.

04. Treage I.E, Aircraft Gas Turbine Engine Technology, 3 edition, Glencoe McGraw-Hill,
Inc. 1995

MAPPING OF COS AND POS:

PO’s PSO’s

o | |2 3 (4] 5 [ 6 | 7 89 [10 11 J2 1 | 2

1 3 3 3 |2 1 - - - 1 | 1 1 1| - -

2 3 3 3 |2 2 - - - 1 1 1 1 | - -

3 3 3 2 |2 2 - - - 1 1 1 1 | - -

4 3 3| 3 2| 2 1 | 2111 1 1| - -

5 3 3| 3 12 [2 [ 2 [1 |1 1 1 1 |1 |1

AVg.| 3 3| 3 118 [ 2 [ 2 [ 1 [ 1 |1 1 1

AE3007 VIBRATION AND AERO ELASTICITY LT PC
300 3

COURSE OBJECTIVES:
e To study the effect of time dependent forces on mechanical systems and to get the natural
characteristics of system of single degree of freedom system
e To study the solving methods of multi degree of freedom systems.
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e Tointroduce the approximates method to solve vibration problems.
o To make the student to understand the solving techniques of vibration of continuous system
e To study the aeroelastic effects of aircraft wings.

UNIT | SINGLE DEGREE OF FREEDOM SYSTEMS 9
Introduction to simple harmonic motion, D’Alembert’s principle, free vibrations — damped vibrations
— forced vibrations, with and without damping — support excitation — transmissibility - vibration
measuring instruments.

UNIT Il MULTI DEGREE OF FREEDOM SYSTEMS 9

Two degrees of freedom systems - static and dynamic couplings - vibration absorber- Multi degree
of freedom systems - principal co-ordinates - principal modes and orthogonal conditions - Eigen
value problems - Hamilton’s principle - Lagrangean equations and application.

UNIT 1 CONTINUOQUS SYSTEMS 9
Vibration of elastic bodies - Vibration of strings — longitudinal, lateral and torsional vibrations

UNIT IV APPROXIMATE METHODS 9
Approximate methods - Rayleigh’s method - Dunkerley’s method — Rayleigh-Ritz method- Holzer
method - Matrix iteration method.

UNIT V ELEMENTS OF AEROELASTICITY 9
Vibration due to coupling of bending and torsion - aeroelastic problems - Collars triangle - wing
divergence - aileron control reversal — flutter — buffeting. — elements of servo elasticity

COURSE OUTCOMES:
CO1.: Solve single and multi-degree vibrating systems
CO2: Distinguish types of vibrations according to dampness and particle motion.
CO3: Solve the different numerical methods to solve continuous system.
CO04: Solve approximate methods to find natural frequency of a system
CO5: Examine Collars Triangle and Aero Elastic Problems
CO6: Examine the effect of Aileron reversal, flutter and wing divergence.

TEXT BOOKS:

1. Grover. G.K., “Mechanical Vibrations”, 7" Edition, Nem Chand Brothers, Roorkee, India, 2003
2. Leonard Meirovitch, "Elements of Vibration Analysis". McGraw Hill International Edition,2007
3. Thomson W T, ‘Theory of Vibration with Application’ - CBS Publishers, 1990.

REFERENCES:

1. Bisplinghoff R.L., Ashely H and Hogman R.L., "Aeroelasticity", Addision Wesley Publication,
New Tork, 1983.

Den Hartog, "Mechanical Vibrations" Crastre Press, 2008.

TSE. F.S., Morse, I.F., Hinkle, R.T., "Mechanical Vibrations" — Prentice Hall, New York, 1984.
William W Seto, "Mechanical Vibrations" — McGraw Hill, Schaum Series.

William Weaver, Stephen P. Timoshenko, Donovan H. Yound, Donovan H. Young. ‘Vibration
Problems in Engineering’ — John Wiley and Sons, New York, 2001

abrown

MAPPING OF COS POS:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO | PO | PSO1 | PSO2 | PSO3
10 |11 |12
Cco1 3 2 1 1 1 - - 1 - - 1 - 2 2 1
COo2 3 2 1 1 2 - - - 1 1 1 1 2 2 -
CO3 3 2 1 1 2 - - 1 1 1 1 1 3 2 1
Co4 | 3 2 1 - 2 - - - 1 1 1 1 3 2 1
CO5 3 2 1 - 2 - - 1 1 1 1 1 3 2 1




Co6 | 3 3 2 1 2 1 1 2 1 1 1 2 3 3 2
Avg 3 22 | 1.2 1 1.8 1 1 13 1 1 1 11228 2.2 1.2
ME3393 MANUFACTURING PROCESSES T P C

wr
o
o
w

COURSE OBJECTIVES:

To illustrate the working principles of various metal casting processes.

To learn and apply the working principles of various metal joining processes.
To analyse the working principles of bulk deformation of metals.

To learn the working principles of sheet metal forming process.

To study and practice the working principles of plastics molding.

arwnpE

UNIT =1 METAL CASTING PROCESSES 9
Sand Casting — Sand Mould — Type of patterns - Pattern Materials — Pattern allowances — Molding sand
Properties and testing — Cores —Types and applications — Molding machines — Types and applications—
Melting furnaces — Principle of special casting processes- Shell, investment — Ceramic mould — Pressure
die casting — low pressure, gravity- Tilt pouring, high pressure die casting- Centrifugal Casting — CO2
casting — Defects in Sand casting process-remedies

UNIT II METAL JOINING PROCESSES

9
Fusion welding processes — Oxy fuel welding — Filler and Flux materials-—Arc welding, Electrodes,
Coating and specifications — Gas Tungsten arc welding —Gas metal arc welding - Submerged arc welding
— Electro slag welding— Plasma arc welding — Resistance welding Processes -Electron beam welding —
Laser beam Welding Friction welding — Friction stir welding — Diffusion welding — Thermit Welding, Weld
defects — inspection &remedies — Brazing - soldering — Adhesive bonding.

UNIT Il BULK DEFORMATION PROCESSES

9
Hot working and cold working of metals — Forging processes — Open, impression and closed die forging
—cold forging- Characteristics of the processes — Typical forging operations — rolling of metals — Types of
Rolling — Flat strip rolling — shape rolling operations — Defects in rolled parts — Principle of rod and wire
drawing — Tube drawing — Principles of Extrusion — Types — Hot and Cold extrusion. Introduction to
shaping operations.

UNIT IV SHEET METAL PROCESSES 9
Sheet metal characteristics — Typical shearing, bending and drawing operations — Stretch forming
operations — Formability of sheet metal — Test methods —special forming processes - Working principle
and applications — Hydro forming — Rubber pad forming — Metal spinning — Introduction of Explosive
forming, magnetic pulse forming, peen forming, Super plastic forming — Micro forming — Incremental
forming.

UNIT V MANUFACTURE OF PLASTIC COMPONENTS 9
Types and characteristics of plastics — Molding of thermoplastics & Thermosetting polymers— working
principles and typical applications — injection molding — Plunger and screw machines — Compression
molding, Transfer Molding — Typical industrial applications — introduction to blow molding — Rotational
molding — Film blowing — Extrusion — Thermoforming — Bonding of Thermoplastics- duff moulding.
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TOTAL :45 PERIODS

OUTCOMES:
At the end of the course the students would be able to
1. Explain the principle of different metal casting processes.
2. Describe the various metal joining processes.
3. lllustrate the different bulk deformation processes.
4.  Apply the various sheet metal forming process.
5

Apply suitable molding technique for manufacturing of plastics components.

TEXT BOOKS:

1. Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India,4" Edition,
2013

2. P.N.Rao Manufacturing Technology Volume 1 Mc Grawhill Education 5™ edition,2018.

REFERENCES:

1. Roy. A. Lindberg, Processes and materials of manufacture, PHI / Pearson education, 2006.

2. S. Gowri P. Hariharan, A.Suresh Babu, Manufacturing Technology I, Pearson Education, 2008.

3. Paul Degarma E, Black J.T and Ronald A. Kosher, Eligth Edition, Materials and Processes, in
Manufacturing, Eight Edition, Prentice — Hall of India, 1997.

4. Hajra Chouldhary S.K and Hajra Choudhury. AK., Elements of workshop Technology, volume | and
Il, Media promoters and Publishers Private Limited, Mumbai, 1997

5. Sharma, P.C., A Text book of production Technology, S.Chand and Co. Ltd., 2004

PO PSO
g 1 2 3 4 5 6 7 8 9 1 L ! 1 2 3
0 1 2
1 3 2 2 3 1 1 - - 1 3 1 2
2 3 2 2 3 1 1 - - 1 3 1 2
3 3 2 2 2 1 1 - - 1 3 1 2
4 3 2 2 2 1 1 - - 1 3 1 2
5 3 2 2 2 2 1 1 - - 1 3 1 2
Low (1) ; Medium (2); High (3)
CAE353 TURBO MACHINES L T P C
3 0 0 3
COURSE OBJECTIVES
1 To study the energy transfer in rotor and stator parts of the turbo machines.
2 To study the function of various elements of centrifugal fans and blowers.
3 To evaluating the working and performance of centrifugal compressor
4  To analyzing flow behavior and flow losses in axial flow compressor.
5 To study the types and working of axial and radial flow turbines.
UNIT = | WORKING PRINCIPLES 9

Classification of Turbomachines. Energy transfer between fluid and rotor - Euler equation and its
interpretation. Velocity triangles. Efficiencies in Compressor and Turbine stages. Degree of reaction.
Dimensionless parameters for Turbomachines.

UNIT = I CENTRIFUGAL FANS AND BLOWERS 9
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Types — components — working. Flow analysis in impeller blades-volute and diffusers. Velocity triangles
- h-s diagram. Stage parameters in fans and blowers. Performance characteristic curves — various
losses. Fan — bearings, drives and noise.

UNIT =1l CENTRIFUGAL COMPRESSOR 9
Components - blade types. Velocity triangles - h-s diagram, stage work. Slip factor and Degree of
Reaction. Performance characteristics and various losses. Geometry and performance calculation.

UNIT = IV AXIAL FLOW COMPRESSOR 9
Construction details. Work done factor. Velocity triangles - h-s diagram, stage work. Work done factor.
Performance characteristics, efficiency and stage losses — Stalling and Surging. Free and Forced vortex
flow.

UNIT =V AXIAL AND RADIAL FLOW TURBINES 9
Axial flow turbines - Types — Elements - Stage velocity diagrams - h-s diagram, stage work - impulse and
reaction stages. Compounding of turbines. Performance coefficients and losses. Radial flow turbines:
Types — Elements - Stage velocity diagrams - h-s diagram, stage work Performance coefficients and
losses.

TOTAL : 45 PERIODS
OUTCOMES: At the end of the course the students would be able to
Explain the energy transfer in rotor and stator parts of the turbo machines.
Explain the function of various elements of centrifugal fans and blowers
Evaluate the working and performance of centrifugal compressor.
Analyze flow behavior and flow losses in axial flow compressor.
Explain the types and working of axial and radial flow turbines

arwdOE

TEXT BOOKS:
1. Ganesan, V., “Gas Turbines”, 3rd Edition, Tata McGraw Hill, 2011. .
2. Yahya, S.M., “Turbines, Compressor and Fans”, 4th Edition, Tata McGraw Hill, 2011.

REFERENCES:

1. Dixon, S.L., “Fluid Mechanics and Thermodynamics of Turbomachinery”, 7th Edition, Butterworth-
Heinemann, 2014.

2. Gopalakrishnan. G and Prithvi Raj. D,” A Treatise on Turbomachines”, Scitech Publications (India)
Pvt. Ltd., 2nd Edition, 2008.

3. Lewis, R.l., “Turbomachinery Performance Analysis” 1st Edition, Arnold Publisher, 1996.

4. Saravanamutto, Rogers, Cohen, Straznicky., “Gas Turbine Theory” 6th Edition, Pearson
Education Ltd, 2009.

5. Venkanna, B.K., “Fundamentals of Turbomachinery”, PHI Learning Pvt. Ltd., 2009.

co PO PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
1 2 1 1 1 1 1 3 2 1
2 2 1 1 1 1 1 3 2 1
3 2 1 1 1 1 1 3 2 1
4 2 1 1 1 1 1 3 2 1
5 2 1 1 1 1 1 3 2 1
Low (1); Medium (2); High (3)
AE3008 HELICOPTER THEORY LTPC
3 003

COURSE OBJECTIVE:
To make the student familiarize with
¢ the principals involved in helicopters
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o The performance and stability aspects of Helicopter under different operating conditions.
e Understand aerodynamics of rotor blades
¢ Dynamic stability of helicopters
e Considerations of helicopter design
UNIT | INTRODUCTION 9

Helicopter as an aircraft, Basic features, Layout, Generation of lift, Main rotor, Gearbox, tail rotor,
power plant, considerations on blade, flapping and feathering, Rotor controls and various types of
rotor, Blade loading, Effect of solidity, profile drag, compressibility etc., Blade area required, number
of Blades, Blade form, Power losses, Rotor efficiency.

UNIT Il AERODYNAMICS OF ROTOR BLADE 9
Aerofoil characteristics in forward flight, Hovering and Vortex ring state, Blade stall, maximum lift of
the helicopter calculation of Induced Power, High speed limitations; parasite drag, power loading,
ground effect.

UNIT Il POWER PLANTS AND FLIGHT PERFORMANCE 9
Piston engines, Gas turbines, Ramijet principle, Comparative performance, Horsepower required,
Range and Endurance, Rate of Climb, Best Climbing speed, Ceiling in vertical climb, Autorotation.

UNIT IV STABILITY AND CONTROL 9
Physical description of effects of disturbances, Stick fixed Longitudinal and lateral dynamic stability,
lateral stability characteristics, control response. Differences between stability and control of airplane
and helicopter.

UNIT V ROTOR VIBRATIONS 9
Dynamic model of the rotor, Motion of the rigid blades, flapping motion, lagging motion, feathering
motion, Properties of vibrating system, phenomenon of vibration, fuselage response, vibration
absorbers, Measurement of vibration in flight. Rotor Blade Design: General considerations, Airfolil
selection, Blade construction, Materials, Factors affecting weight and cost, Design conditions, Stress
analysis.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
At the end of the course, Students will be able to

CO1: Make use of Aerodynamics calculation of Rotor blade

CO2: Apply stability and control characteristics of Helicopter

CO3: Experiment with control Rotor vibration

CO4: Apply Momentum and simple blade element theories to helicopter’s rotor blades.

CO5: Analyse the power requirements in forward flight and associated stability problems of

helicopter.

TEXT BOOKS:
1. John Fay, "The Helicopter and How It Flies", Himalayan Books 1995
2. Lalit Gupta, "Helicopter Engineering", Himalayan Books New Delhi 1996

REFERENCES:

1. Joseph Schafer, "Basic Helicopter Maintenance", Jeppesen 1980
2. R W Prouty, Helicopter Aerodynamics, Phillips Pub Co, 1993.

MAPPING OF COS AND POS:

CO/PO | PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 PO9 | PO10 | PO11 | PO12 |[PSO1 | PSO2 |PSO3

co1 2| - - - - - - - - - - - 2

CO2 2| - 1 - - - 1 1 - - - 2
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co3 3 1 |- |- |- |- 1 1 |1 2 1 3 2

co4 3| 1 |- |- |- |- - |- 1| - - - 2 1

co5 2| - - - - - - |- - - - - 2 2

24 |1 1 - |- |- 1 - 15 | 1 15 1] 22| 166
CAE354 SMART MATERIALS AND STRUCTURES L TPC
3003

COURSE OBJECTIVES:

Of this course are

1. To familiarize with the fundamentals of structural health monitoring.

2. Toimpart knowledge in the areas of Vibration based techniques in structural health monitoring,
fibre optics and Piezo electric sensors.

3. To familiarize with the fundamentals of fabrication, modelling, analysis, and design of smart
materials and structures.

4. To enable the student to get exposed to the state of the art of smart materials and systems,
spanning piezo electrics, shape memory, alloys, electro active polymers.

5. To familiarize with artificial neural networks and image processing

UNIT | OVERVIEW AND INTRODUCTION 9
Piezoelectric Material Crystal Structure — Fundamentals of Piezoelectricity — Shape Memory
Alloys — Fundamentals of Shape Memory Alloy (SMA) Behaviour — Phase Transformation —
Lattice Structure and Deformation Mechanism — Electrostrictive Material Systems — ER and MR
Fluids — Current Application — Aerospace Field — Machine Tools — Automotive Systems — Medical
Systems — Electronics Equipment — Robots — Energy Harvesting Using Smart Materials.

UNIT II PIEZOELECTRIC THEORY 9
Electromechanical Constitutive Equations — Piezo ceramic Actuator & Sensor Equations —
Piezoelectric Coupling Coefficients — Actuator Performance and Load Line Analysis — Hysteresis
and Nonlinearities in Piezoelectric Materials — Piezo ceramic Actuators — Behavior under Static
& Dynamic Excitation Fields — Depoling Behavior and Dielectric Breakdown — Curie Temperature
— Power Consumption — Equivalent Circuits to Model Piezo ceramic Actuators — The Bimorph
Sensor.

UNIT 1l BEAM MODELLING WITH PIEZOELECTRIC MATERIAL 9
Basic Definitions of Stress, Strains and Displacements in Beams — Transverse Deflection of
Uniform Isotropic Beams — Simple Blocked Force Beam Model (Pin Force Model) — Single
Actuator Characteristics — Dual Actuators — Symmetric & Asymmetric Actuation with Differential
Voltages — Uniform Strain Model — Euler-Bernoulli Beam Model — Dissimilar Actuators —
Embedded Actuators — Testing of a Beam with Surface Mounted Piezoactuators.

UNIT IV UNDERSTANDING SHAPE MEMORY ALLOYS (SMA) 9
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Low Temperature Stress-Strain Curve — Origin of the One-Way Shape Memory Effect — Stress
Induced Martensite and Pseudoelasticity — Two-Way Shape Memory Effect — All-Round Shape
Memory Effect — R-Phase Transformation — Porous SMA — Constrained Behavior of SMA — Free
Recovery — Constrained Recovery — Effective Load-Lines of an SMA Wire Actuator — Sample
Preparation — Transformation Temperatures under Zero Stress.

UNIT V CONSTITUTIVE MODELLING AND SMA BEHAVIOUR 9
Tanaka Model — Liang and Rogers Model — Brinson Model — Testing of SMA Wires —Variation of
Transformation Temperatures with Stress — Stress-Strain Behavior at Constant Temperature —
Stress-Temperature Behavior at Constant Strain — Heat Absorbed by the SMA Wire —
Thermomechanical Energy EquilibriumPower Requirements for SMA Activation — Resistance
Behavior of SMA Wires — Heat Dissipation — SMA Wire Damping Capacity.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, Students will be able to

CO1: Classify the various forms of functional materials.

Ccoz2: Investigate the Piezoelectric material behaviour.

COoa3: Investigate the behaviour of SMA material.

CO4: Model a beam with Piezoelectric patch.

CO5: Impart knowledge on modelling of SMA material.
TEXT BOOKS:

1. Inderjit Chopra and Jayant Sirohi," Smart Structures Theory', Cambridge University Press,
2014.

REFERENCES:

1. Martin, J.W., Engineering Materials, Their properties and Applications, Wykedham
Publications (London) Ltd., 1987.

2. Prasad, N. Eswara, Wanhill, R. J. H, 'Aerospace Materials and Material Technologies —
Indian Institute of Metals Series, 2017.

3. Sam Zhang, 'Aerospace Materials Handbook (Advances in Materials Science and
Engineering) 1%t Edition , 2016.

4. Van Vlack.L.H., Elements of Materials Science and Engineering Prentice Hall;
Publishers, Sixth edition, 1989.

MAPPING OF COS AND POS:

CO/ |1 |2 3 4 5 6 7 819 |10 |11 |12 | PSO1 | PSO2 | PSO3
PO

1 313 3 3 3 2 2 112 3 1 |2 3 1 1

2 312 2 3 2 3 2 112 3 1 |2 3 1 1

3 313 3 3 2 1 1 112 2 1 |1 3 1 1

4 313 3 2 2 1 2 1)1 2 1 |1 3 1 1

5 312 2 2 2 1 2 112 2 1 |1 3 1 1

Ave |3 126 |26 |26 |22 |16 )18 |1/18 |24 |1 |14 3 1 1
CAES355 BOUNDARY LAYER THEORY LTPC
3 003
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https://www.amazon.com/Sam-Zhang/e/B001JPBX42/ref=dp_byline_cont_book_1

COURSE OBJECTIVES:
Of this course are

. To acquaint students with the fundamental concepts in boundary layer flow and
with the governing equations of viscous flow

. To make students familiarize with obtaining analytical solutions for low speed
viscous flow problems commonly found in engineering applications

o To introduce the basic concepts in laminar boundary layer theory and its
applications in engineering to students

. To elucidate students on the complex phenomenon in turbulent boundary layer
theory and turbulence modelling

. To make students knowledgeable on the techniques used for boundary layer
control.

UNIT | FUNDAMENTAL EQUATIONS OF VISCOUS FLOW 9

Fundamental equations of viscous flow, Conservation of mass, Conservation of Momentum-
Navier-Stokes equations, Energy equation, Mathematical character of basic equations,
Dimensional parameters in viscous flow, Non - dimensionlisation the basic equations and
boundary conditions, vorticity considerations, creeping flow and boundary layer flow.

UNIT Il SOLUTIONS OF VISCOUS FLOW EQUATIONS 9
Solutions of viscous flow equations, Couette flows, Hagen-Poisuelle flow, Flow between rotating
concentric cylinders, Combined Couette-Poiseuille Flow between parallel plates, Creeping
motion, Stokes solution for an immersed sphere, Development of boundary layer, Displacement
thickness, momentum and energy thickness.

UNIT 1l LAMINAR BOUNDARY LAYER 9
Laminar boundary layer equations, Flat plate Integral analysis of Karman — Integral analysis of
energy equation — Laminar boundary layer equations — boundary layer over a curved body-Flow
separation- similarity solutions, Blasius solution for flat-plate flow, Falkner—Skan wedge flows,
Boundary layer temperature profiles for constant plate temperature —Reynold’s analogy —
Pohlhausen method.

UNIT IV TURBULENT BOUNDARY LAYER 9

Turbulence-physical and mathematical description, Two-dimensional turbulent boundary layer
equations — Velocity profiles — The law of the wall — The law of the wake — Turbulent flow in
pipes and channels — Turbulent boundary layer on a flat plate — Boundary layers with pressure
gradient, Eddy Viscosity and mixing length.

UNIT V BOUNDARY LAYER CONTROL 9
Boundary layer control in laminar flow-Methods of Boundary layer control: Acceleration of the
boundary layer-Suction- Injection of a different gas-Prevention of transition - Cooling of the wall-
Boundary layer suction- Practical examples of Boundary Layer Control.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, Students will be able to

CO1: Apply fundamental equations of the viscous flow for practical examples.

Cco2z: Analyze the viscous flow problems for solutions.

Coa3: Explain the importance of viscosity and shear flow adjacent to the airframe of
the aerospace vehicles.

CO4: Build an understanding about the laminar boundary layer concepts and
solution methods.

COs5: lllustration about the importance of turbulence boundary layer in an aerospace

engineering problem.

TEXT BOOK:
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1. White, F. M., Viscous Fluid Flow, McGraw-Hill Education; 3 edition, 2005.

REFERENCES:

S

MAPPING OF COS AND POS:

A.J. Reynolds, “Turbulent flows in Engineering”, John Wiley & Sons, 1980.
Frank White — Viscous Fluid flow — McGraw Hill, 1998

H. Schlichting, “Boundary Layer Theory”, McGraw-Hill, New York, 1979.
Ronald L., Panton, “Incompressible fluid flow”, John Wiley & Sons, 1984.
Tuncer Cebeci and Peter Bradshaw, “Momentum transfer in boundary layers”, Hemisphere
Publishing Corporation, 1977.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PS |PS |PS
Oo1 |02 |03
co1 3 3 2 2 2 - - 1 2 3 3
co2 3 3 1 2 1 - - 1 2 3 2
co3 3 2 2 1 2 1 1 - - 1 1 2 2 1
CO4 3 2 1 - 1 - 2 - - 1 1 2 1 1
CO5 3 3 2 1 2 1 - 2 1 1 2 2 2 2 2
30 ] 2616 15] 16 ] 10| 1.0] 2.0 [ 10 1.0 1.3 1.6 2 | 22 ] 18
CAE356 THEORY OF ELASTICITY LTPC
3 003
OBJECTIVES:
e To study the effect of periodic and a periodic forces on mechanical systems
e To learn the natural characteristics of large sized problems using approximate methods.
e To learn the concepts of plane stress and plane strain problems
¢ To understand the natural frequency of vibrations of the beams and torsional vibrations of
systems.
e To make students aware of theory of plates and shells
UNIT | BASIC EQUATIONS OF ELASTICITY 9

Definition of Stress and Strain: Stress - Strain relationships - Equations of Equilibrium,
Compatibility equations, Boundary Conditions, Saint Venant's principle - Principal Stresses,
Stress Ellipsoid - Stress invariants.

UNIT Il

Airy’s stress function, Bi-harmonic equations, Polynomial solutions, Simple two-dimensional

PLANE STRESS AND PLANE STRAIN PROBLEMS

problems in Cartesian coordinates like bending of cantilever and simply supported beams.

UNIT III

POLAR COORDINATES
Equations of equilibrium, Strain - displacement relations, Stress — strain relations, Airy’s stress

9

9

function, Axi — symmetric problems, Introduction to Dunder’s table, Curved beam analysis,

Lame’s, Kirsch, Michell’'s and Boussinesque problems — Rotating discs.

UNIT IV

Navier's theory, St. Venant's theory, Prandtl’'s theory on torsion, semi- inverse method and

TORSION

9

applications to shafts of circular, elliptical, equilateral triangular and rectangular sections.
Membrane Analogy.

UNIT V

INTRODUCTION TO THEORY OF PLATES AND SHELLS
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Classical plate theory — Assumptions — Governing equations — Boundary conditions — Navier’s
method of solution for simply supported rectangular plates — Levy’s method of solution for
rectangular plates under different boundary conditions.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
At the end of the course, Students will be able to
CO1.: Estimate the linear elasticity in the analysis of structures such as beams, plates etc.
CO2: Determine the facture mechanics of the curved beam subject to loads.
COa3: Interpret the two dimensional problems in cartesian and polar coordinates
CO4: Determine the response of elastomers based objects
COb5: Explain the structural section subjected to torsion

TEXT BOOKS:

1. Ansel C Ugural and Saul K Fenster, ‘Advanced Strength and Applied Elasticity’, 4" Edition,
Prentice Hall, New Jersey,4" edition 2003.

2. Bhaskar, K., and Varadan, T. K., Theory of Isotropic/Orthotropic Elasticity, CRC Press
USA, 2009.

3. Timoshenko, S.P, and Goodier, T.N., Theory of Elasticity, McGraw — Hill Ltd., Tokyo, 1990.

REFERENCES:
1. Barber, J. R., Elasticity (Solid Mechanics and Its Applications), Springer publishers, 3™
edition, 2010.

2. Sokolnikoff, I. S., Mathematical Theory of Elasticity, McGraw — Hill, New York, 1978.
3. Volterra& J.H. Caines, Advanced Strength of Materials, Prentice Hall, New Jersey, 1991.
4. Wang, C. T., Applied Elasticity, McGraw — Hill Co., New York, 1993.

MAPPING OF COS AND POS:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3|3 3 2 - 2| -
CO2 313 3 2 1 1 1 1 1 211
co3 3| 3 2 2 2 1 - - - 1 2 1 1
co4 3| 3 |2 2 2 1 - 1 2 - 1
co5 3| 3 3 2 2 1 - - 1 1 2 1 1
313 3 2 1 1 - 1 1 1 1 2 2 1
CAE357 STRUCTURAL DYNAMICS LTPC
3003
OBJECTIVE:
e To study the effect of periodic and aperiodic forces on mechanical systems
e To learn the natural characteristics of large sized problems using approximate methods.
e To understand the natural frequency of vibrations of the beams and torsional vibrations of
systems.
e Tointroduce the free and forced vibration of systems.
e To acquire knowledge in approximate methods of structural dynamics
UNIT | FORCE DEFLECTION PROPERTIES OF STRUCTURES 9

Constraints and Generalized coordinates — Virtual work and generalized forces — Force — Deflection
influence functions — stiffness and flexibility methods.

UNIT Il PRINCIPLES OF DYNAMICS 9
Free and forced vibrations of systems with finite degrees of freedom — Response to periodic
excitation — Impulse Response Function — Convolution Integral

UNIT I NATURAL MODES OF VIBRATION 9
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Equations of motion for Multi degree of freedom Systems - Solution of Eigen value problems —
Normal coordinates and orthogonality Conditions. Modal Analysis.

UNIT IV ENERGY METHODS 9
Rayleigh’s principle — Rayleigh — Ritz method — Coupled natural modes — Effect of rotary inertia and
shear on lateral vibrations of beams — Natural vibrations of plates.

UNIT V APPROXIMATE METHODS 9
Approximate methods of evaluating the Eigen frequencies and eigen vectors by reduced, subspace,
Lanczos, Power, Matrix condensation and QR methods.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Students will be able to

CO1: Determine the various options of mathematical modelling of structures

CO2: Evaluate the response of structures under various dynamically loaded conditions

CO3: Explain the natural modes of vibration of structures

CO4: Interpret the knowledge in numerical and approximate methods of evaluating natural modes

of vibration.
CO5: Justify the natural frequencies and mode shapes of a multi degree of freedom system

MAPPING OF COS AND POS:

CO/PO_[PO1_|PO2 |PO3_|[PO4 |PO5 |PO6 |PO7 [PO8 |PO9 |POI0 |PO1l_|PO12 |PSO1|PSO2 |PSO3
co1 3 3 | 3 2 - - - - - - - - 2 - -
co2 3 3 3 2 - - - - 2 - -
co3 3 2 1 2 1 1 1 1 2 2 1
co4 3 2 1 2 1 1 1 - - 1 2 - 1
COo5 3 3 3 2 1 1 1 - 1 1 1 1 2 2 1
Avg 3 3 3 2 1 1 1 - 1 1 1 1 2 2 1

TEXT BOOKS:

1. Hurty. W.C. and M.F. Rubinstein, “Dynamics of Structures”, Prentice Hall of India Pvt. Ltd.,
New Delhi 1987.

2. Tse. F.S., Morse. |L.LE. and Hinkle. H.T., “Mechanical Vibrations: Theory and Applications” ,
Prentice Hall of India Pvt. Ltd, New Delhi, 2004.

REFERENCES:

1. Ramamurthi. V., “Mechanical Vibration Practice and Noise Control” Narosa Publishing House Pvt.
Ltd, 2008

2. Timoshenko. S.P., and D.H. Young, “Vibration Problems in Engineering”, John Willey & Sonsinc.,
1984.

3. Vierck. R.K,, “Vibration Analysis”, 2nd Edition, Thomas Y. Crowell & Co Harper & Row Publishers,
New York, U.S.A. 1989.

CAE358 HEAT TRANSFER LTPC
3003
COURSE OBJECTIVE:

e To impart knowledge on various modes of heat transfer and methods of solving problems.

Also to give exposure to numerical methods employed to solve heat transfer problems.

UNIT | CONDUCTION 9
Governing equation in cartesian, cylindrical and spherical coordinates. 1-D steady state heat
conduction with and without heat generation. composite wall- electrical analogy — critical thickness
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of insulation — heat transfer from extended surface — effect of temperature on conductivity- 1-D
transient analysis

UNIT II CONVECTION 9
Review of basic equations of fluid flow — dimensional analysis- forced convection — laminar flow over
flat plate and flow through pipes-flow across tube banks. turbulent flow over flat plate and flow
through pipes — free convection — heat transfer from vertical plate using integral method — empirical
relations - types of heat exchangers — overall heat transfer coefficient — LMTD and NTU methods of
analysis.

UNIT 1 RADIATION 9
Basic definitions — concept of black body - laws of black body radiation-radiation between black
surfaces — radiation heat exchange between grey surfaces — radiation shielding — shape factor-
electrical network analogy in thermal radiation systems.

UNIT IV NUMERICAL METHODS IN HEAT TRANSFER 9
1-D and 2-D steady and unsteady state heat conduction — composite walls-heat generation-variable
thermal conductivity- extended surfaces analysis using finite difference method- Convective heat
transfer- Stream function - vorticity method- creeping flow analysis-convection-diffusion 1-D, 2-D
analysis using finite difference approximation. Numerical methods applicable to radiation heat
transfer.

UNIT V HEAT TRANSFER PROBLEMS IN AEROSPACE ENGINEERING 9
Heat transfer problems in gas turbines, rocket thrust chambers- aerodynamic heating — ablative heat
transfer
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students will be able to
CO1: Explain the difference between various modes of Heat Transfer and the Resistance
Concept used in Heat Conduction.
CO2: Apply the basic methods in Conduction. Understand the concept of Lump Parameter
analysis and when it is applicable and earn the concepts of boundary layer.
CO3: Apply various correlation used in Convective Heat Transfer and Understand the concepts
of Black Body, Grey Body, View factor, Radiation shielding.
CO4: Design/size Heat Exchanger and understand the concept of Mass transfer, its types & laws
associated with it.
CO5: Apply various technique used for high speed flow heat transfer.

TEXT BOOKS:

1. Holman,J.P., "Heat Transfer", McGraw Hill Book Co.,Inc., New York, Sixth Edition,1991.

2. Sachdeva,S.C., "Fundamentals of Engineering Heat and Mass Transfer”, Wiley Eastern Ltd.,
New Delhi,1981.

3. Yunus,A.Cengel, "Heat Transfet-A Practical Approach"”, Tata McGraw Hill, Second edition, 2003.

4. E Rathakrishnan, “Elements of Heat Transfer”, Taylor and Francis, CRC Press, 2012.

REFERENCES:

1. Lienhard,J.H., A Heat Transfer Text Book, Prentice Hall Inc., 1981.

2. Mathur,M. and Sharma,R.P., Gas Turbine and Jet and Rocket Propulsion, Standard Publishers,
New Delhi, 1988.

3. Sutton,G.P., Rocket Propulsion Elements,John Wiley and Sons, Fifth Edition, 1986.

MAPPING OF COS AND POS:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 3 3 2 - - - - - - 2

COo2 3 3 3 2 - - - - - 2 -

COo3 3 2 1 2 - - 1 1 1 1 2 2 1
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CO4 3 2 1 2 1 1 1 - - - - 1 2

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

3 3 3 2 - 2 2
AE3009 AEROELASTICITY L TPC
3 003

COURSE OBJECTIVES: Of this course are

1. Explain structural concepts such as elastic stiffness, inertia, influence coefficients, elastic
axis, and shear center.

2. Describe structural dynamics of wings, including bending and torsion modes of vibration and their
associated natural frequencies.

3. Apply aeroelastic concepts of divergence, flutter, lift and roll effectiveness, aileron reversal,
and mode coalescence.

4. Knowledge to formulate and derive static and dynamic aeroelastic equations of motion.

5. To Apply Rayleigh-Ritz Method for Approximate continuous aeroelastic systems able to Interpret
velocity-damping and velocity-frequency flutter diagrams.

UNIT | AERO ELASTICITY PHENOMENA 9
Vibration of beams due to coupling between bending and torsion - The aero-elastic triangle of forces -
Stability versus response problems — Aeroelasticity in Aircraft Design — Vortex induced vibration —
Introduction to aero servo elasticity.

UNIT II DIVERGENCE OF A LIFTING SURFACE 9
Simple two dimensional idealizations — Strip theory — Fredholm integral equation of the second kind —
Exact solutions for simple rectangular wings — Semi rigid assumption and approximate solutions —
Generalized coordinates — Successive approximations — Numerical approximations using matrix
equations.

UNIT 1l STEADY STATE AEROELASTIC PROBLEMS 9
Loss and reversal of aileron control — Critical aileron reversal speed — Aileron efficiency — Semi rigid
theory and successive approximations — Lift distributions — Rigid and elastic wings.

UNIT IV FLUTTER ANALYSIS 9
Non-dimensional parameters — Stiffness criteria Dynamic mass balancing — Modelexperiments —
Dimensional similarity — Flutter analysis — Two dimensional thin airfoils in steady incompressible flow
— Quasi steady aerodynamic derivatives — Galerkin’s method for critical speed — Stability of distributed
motion — Torsion flexure flutter — Solution of the flutter determinant — Methods of determining the
critical flutter speeds — Flutter prevention and control.

UNIT V EXAMPLES OF AEROELASTIC PROBLEMS 9
Galloping of transmission lines and flow induced vibrations of tall slender structures and suspension
bridges — Aircraft wing flutter- Vibrational problems in Helicopters.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon completion of this course, Students will be able to

CO1: Formulate and perform classical solutions of aeroelastic problems.

CO2: Calculate divergence of a lifting surface in the aerospace vehicles.

CO03: Formulate aeroelastic equations of motion and use them to derive fundamental relations for
aeroelastic analysis.
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CO4: Analyze the static aeroelastic instabilities such as divergence, control surface reversal and
flutter
CO5: Analyze the aeroelastic problems in civil and mechanical engineering.

TEXT BOOKS:
1. Fung, Y.C. An Introduction to the theory of Aeroelasticity, Dover Publications Inc., 2008.

REFERENCES:
1. Bisplinghoff., R.L. Ashley, H., and Halfman, R.L, “Aeroelasticity” Addison Wesley Publishing
Co., Inc. Il ed. 1996.
2. Broadbent, E.G., Elementary Theory of Aeroelasticity, Bunhill Publications Ltd, 1986.
3. Blevins R.D, “Flow induced vibrations”, Krieger Pub Co; 2 Reprint editions, 2001.
4.  Scanlan, R.H. and Rosenbaum, R., Introduction to the Study of Aircraft Vibration and Flutter,
Macmillan Co., N.Y., 1991.

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

co1 2 - 3 - - - - - - - - 2 2

co2 - 3 - 2 - - - - 2 - - - - 2 1

co3 2 - 3 - - - - - - - - 2 2

Cco4 2 - - 2 3

COo5 - 3 - - - - - - - - - - - - -
20 | 30 | 30 | 20 |30 00 [ 00 [ 00 | 20 | 00 0.0 2.0 2.0 2.0 1.0

CME393 ADVANCED VEHICLE ENGINEERING L T P C
3 0 0 3
COURSE OBJECTIVES
1. To introduce the basic concepts of electric vehicle and their characteristics
2. To introduce different types of motors and the selection of motor for vehicle applications.
3. To acquaint the student with different sensors and systems used in autonomous and
connected vehicles.
4, To give an overview of networking with sensors and systems.
5 To introduce the modern methods of diagnosing on-board the vehicle troubles.
UNIT = | ELECTRIC VEHICLES 9

EV architectures, advantages and disadvantages, Electrical and mechanical energy storage
technologies, battery management. Performance of Electric Vehicles, Tractive effort and Transmission
requirement, Vehicle performance, Tractive effort in normal driving.

UNIT =1l ELECTRIC VEHICLE MOTORS 9
Electric Propulsion basics, motor capacity determination, Induction motor, DC motor, Permanent
Magnet Motor, Switch Reluctance Motor, Configuration, Characteristics, Performance and control of
Drives.

UNIT = 1lI AUTONOMOUS AND CONNECTED VEHICLES 9
Vehicle-to-Vehicle Technology, Vehicle to Road and Vehicle to Vehicle Infrastructure, Basic Control
System, Surroundings Sensing Systems, Role of Wireless Data Networks, Advanced Driver Assistance
Systems, Basics of Radar System, Ultrasonic Sonar Systems, Lidar System, Camera Technology,
Basics of Wireless Technology, Receiver System.

UNIT = IV AUTOMOTIVE NETWORKING 9
Bus Systems — Classification, Applications in the vehicle, Coupling of networks, networked vehicles,
Buses - CAN Bus, LIN Bus, MOST Bus, Bluetooth, Flex Ray, Diagnostic Interfaces.

UNIT -V ON-BOARD TESTING 9
Integration of Sensor Data to On-Board Control Systems (OBD), OBD requirements, certification,
enforcement, systems, testing, Catalytic converter and Exhaust Gas Recirculation system monitoring,
Introduction to Cyber-physical system.

TOTAL: 45 PERIODS
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OUTCOMES: At the end of the course the students would be able to

1. Acquire an overview of electric vehicles and their importance in automotive.
2  Discuss the characteristics and the selection of traction motor.
3 Comprehend the vehicle-to-vehicle and autonomous technology.
4  Explain the networking of various modules in automotive systems, communication protocols
and diagnostics of the sub systems.
5  Be familiar with on-board diagnostics systems.
TEXT BOOKS:
1 John G Hayes and G AbaasGoodarzi, Electric Powertrain -, 1st Edition, John Wiley & Sons
Ltd., 2018
2 Hussain T Mouftah, Melike Erol-kantarci and Samesh Sorour, Connected and Autonomous
Vehicles in Smart Cities,CRC Press, 1st Edition, 2020.
REFERENCES:
1 Dominique Paret, Multiplexed Networks for Embedded Systems, John Wiley & Sons Ltd., 2007.
2  Hong Cheng, —Autonomous Intelligent Vehicles: Theory, Algorithms &amp;
Implementationll, Springer, 2011
3 Advanced Technology Vehicles Manufacturing (ATVM) Loan Program (Energy Science,
Engineering and Technology: Congressional Policies, Practices and Procedures)by Andrew M
Wright and Harrison R Scott | 5 September 2012
4  Advanced Vehicle Technology by Heinz Heisler MSc BSc FIMI MIRTE MCIT | 17 July 2002
5 Advanced Motorsport Engineering: Units for Study at Level 3by Andrew Livesey | 1 September
2011
PO PSO
CO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
1 2 1 1 1 2 1 1 1 2 1
2 2 1 1 1 2 1 1 1 2 1
3 2 1 1 1 2 1 1 1 2 1
4 2 1 1 1 2 1 1 1 2 1
5 2 1 1 1 2 1 1 1 2 1
Low (1) ; Medium (2); High (3)
MANDATORY COURSES |
MX3081 INTRODUCTION TO WOMEN AND GENDER STUDIES LTPC
3000
COURSE OUTLINE
UNIT | CONCEPTS

Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism,
binaryism, power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction,
resistance, sexual division of labour.
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UNIT Il FEMINIST THEORY
Liberal, Marxist, Socialist, Radical, Psychoanalytic, postmodernist, ecofeminist.

UNIT Il WOMEN’S MOVEMENTS: GLOBAL, NATIONAL AND LOCAL

Rise of Feminism in Europe and America.
Women’s Movement in India.

UNIT IV GENDER AND LANGUAGE
Linguistic Forms and Gender.
Gender and narratives.

UNIT V GENDER AND REPRESENTATION
Advertising and popular visual media.

Gender and Representation in Alternative Media.
Gender and social media.
TOTAL : 45 PERIODS

MX3082 ELEMENTS OF LITERATURE LTPC
3000

OBJECTIVE:
¢ To make the students aware about the finer sensibilities of human existence through an art
form. The students will learn to appreciate different forms of literature as suitable modes of
expressing human experience.

1. COURSE CONTENTS
Introduction to Elements of Literature

1. Relevance of literature
a) Enhances Reading, thinking, discussing and writing skills.
b) Develops finer sensibility for better human relationship.
c) Increases understanding of the problem of humanity without bias.
d) Providing space to reconcile and get a cathartic effect.

2. Elements of fiction
a) Fiction, fact and literary truth.
b) Fictional modes and patterns.

c) Plot character and perspective.
3. Elements of poetry

a) Emotions and imaginations.

b) Figurative language.

c) (Simile, metaphor, conceit, symbol, pun and irony).
d) Personification and animation.

e) Rhetoric and trend.

4. Elements of drama
a) Drama as representational art.
b) Content mode and elements.
c) Theatrical performance.
d) Drama as narration, mediation and persuasion.
e) Features of tragedy, comedy and satire.
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3. READINGS:
1. An Introduction to the Study of English Literature, W.H. Hudson, Atlantic, 2007.
2. An Introduction to Literary Studies, Mario Klarer, Routledge, 2013.

3. The Experience of Poetry, Graham Mode, Open college of Arts with Open Unv Press,
1991.

4. The Elements of Fiction: A Survey, Ulf Wolf (ed), Wolfstuff, 2114.

5. The Elements of Drama, J.L.Styan, Literary Licensing, 2011.
3.1 Textbook:

3.2 *Reference Books:: To be decided by the teacher and student, on the basis of individual
student so as to enable him or her to write the term paper.
4. OTHER SESSION:
4.1*Tutorials:
4.2*Laboratory:
4.3*Project: The students will write a term paper to show their understanding of a particular

piece of literature

5.*ASSESSMENT:
5.1HA:
5.2Quizzes-HA:
5.3Periodical Examination: one
5.4Project/Lab: one (under the guidance of the teachers the students will take a volume of
poetry, fiction or drama and write a term paper to show their understanding of it in a given
context; sociological, psychological, historical, autobiographical etc.

5.5Final Exam:
TOTAL : 45 PERIODS

OUTCOME OF THE COURSE:

e Students will be able to understand the relevance of literature in human life and appreciate
its aspects in developing finer sensibilities.

MX3083 FILM APPRECIATION LTPC

3000
In this course on film appreciation, the students will be introduced broadly to the development of film
as an art and entertainment form. It will also discuss the language of cinema as it evolved over a
century. The students will be taught as to how to read a film and appreciate the various nuances of
a film as a text. The students will be guided to study film joyfully.

Theme - A: The Component of Films
A-1: The material and equipment
A-2: The story, screenplay and script
A-3: The actors, crew members, and the director
A-4: The process of film making... structure of a film

Theme - B: Evolution of Film Language
B-1: Film language, form, movement etc.
B-2: Early cinema... silent film (Particularly French)
B-3: The emergence of feature films: Birth of a Nation
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B-4: Talkies

Theme - C: Film Theories and Criticism/Appreciation
C-1: Realist theory; Auteurists
C-2: Psychoanalytic, Ideological, Feminists
C-3: How to read films?
C-4: Film Criticism / Appreciation

Theme — D: Development of Films
D-1: Representative Soviet films
D-2: Representative Japanese films
D-3: Representative Italian films
D-4: Representative Hollywood film and the studio system

Theme - E: Indian Films
E-1: The early era
E-2: The important films made by the directors
E-3: The regional films
E-4: The documentaries in India

READING:

A Reader containing important articles on films will be prepared and given to the students. The
students must read them and present in the class and have discussion on these.

MX3084 DISASTER RISK REDUCTION AND MANAGEMENT LTPC
3000
COURSE OBJECTIVE
o To impart knowledge on concepts related to disaster, disaster risk reduction, disaster
management
e To acquaint with the skills for planning and organizing disaster response

UNIT | HAZRADS, VULNERABILITY AND DISASTER RISKS 9
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks — Types of Disasters: Natural, Human
induced, Climate change induced —Earthquake, Landslide, Flood, Drought, Fire etc — Technological
disasters- Structural collapse, Industrial accidents, oil spills -Causes, Impacts including social,
Economic, political, environmental, health, psychosocial, etc.- Disaster vulnerability profile of India
and Tamil Nadu - Global trends in disasters: urban disasters, pandemics, Complex emergencies, -
-, Inter relations between Disasters and Sustainable development Goals

UNIT I DISASTER RISK REDUCTION (DRR) 9
Sendai Framework for Disaster Risk Reduction, Disaster cycle - Phases, Culture of safety,
prevention, mitigation and preparedness community Based DRR, Structural- nonstructural
measures, Roles and responsibilities of- community, Panchayati Raj Institutions / Urban Local
Bodies (PRIs/ULBSs), States, Centre, and other stakeholders- Early Warning System — Advisories
from Appropriate Agencies.- Relevance of indigenous Knowledge, appropriate technology and Local
resources.

UNIT 1 DISASTER MANAGEMENT 9
Components of Disaster Management — Preparedness of rescue and relief, mitigation, rehabilitation
and reconstruction- Disaster Risk Management and post disaster management — Compensation
and Insurance- Disaster Management Act (2005) and Policy - Other related policies, plans,
programmers and legislation - Institutional Processes and Framework at State and Central Level-
(NDMA —SDMA-DDMA-NRDF- Civic Volunteers)
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UNIT IV TOOLS AND TECHNOLOGY FOR DISASTER MANAGEMENT 9
Early warning systems -Components of Disaster Relief: Water, Food, Sanitation, Shelter, Health,
Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, — Role of
GIS and Information Technology Components in Preparedness, Risk Assessment, Response and
Recovery Phases of Disaster — Disaster Damage Assessment. - Elements of Climate Resilient
Development —Standard operation Procedure for disaster response — Financial planning for disaster
Management

UNIT V DISASTER MANAGEMENT: CASE STUDIES 9
Discussion on selected case studies to analyse the potential impacts and actions in the contest of
disasters-Landslide Hazard Zonation: Earthquake Vulnerability Assessment of Buildings and
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man
Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and
field works related to disaster management.- Field work-Mock drill -
TOTAL : 45 PERIODS
TEXT BOOKS:
1 Taimpo (2016), Disaster Management and Preparedness, CRC Publications
2 Singh R (2017), Disaster Management Guidelines for earthquakes, Landslides, Avalanches and
tsunami, Horizon Press Publications
3 Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-
13: 978-9380386423
4 Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India
Education Pvt. Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]

REFERENCES

1. Govt. of India: Disaster Management Act, Government of India, New Delhi, 2005.
2. Government of India, National Disaster Management Policy, 2009.

3. Shaw R (2016), Community based Disaster risk reduction, Oxford University Press

COURSE OUTCOMES:

CO1: To impart knowledge on the concepts of Disaster, Vulnerability and Disaster Risk reduction
(DRR)

CO2: To enhance understanding on Hazards, Vulnerability and Disaster Risk Assessment
prevention and risk reduction

CO3: To develop disaster response skills by adopting relevant tools and technology

CO4: Enhance awareness of institutional processes for Disaster response in the country and

CO5: Develop rudimentary ability to respond to their surroundings with potential Disaster response
in areas where they live, with due sensitivity

CO’s — PO’s & PSO’s MAPPING

. PO’s PSO’s
COs T2 32 5 6] 7 |89 101 |12]1]2]3
1 |3 3|23 - -JT2]2|-1-121-T271-711
2 |3 3|33 - -T2 1 -1T-Tz271-T2]-T2
3|3 3|33 - -J22]-1-17-7T-T2]-721
4 332 s3] - -T2l 1]-1-Tz2]-T2]-7]1
5 |3 3| 23| - -J22]-]-T27]-1Ts3]-7]1
AVG| 3 | 3 | 33| -] -TJT2]2-1-T1T27]-T2]-71
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MANDATORY COURSES I

MX3085 WELL-BEING WITH TRADITIONAL PRACTICES-YOGA, AYURVEDA
SIDDHA LTPC
3000

COURSE OBJECTIVES:
e To enjoy life happily with fun filled new style activities that help to maintain health also
To adapt a few lifestyle changes that will prevent many health disorders
To be cool and handbill every emotion very smoothly in every walk of life
To learn to eat cost effective but healthy foods that are rich in essential nutrients
To develop immunity naturally that will improve resistance against many health disorders

UNIT | HEALTH AND ITS IMPORTANCE 2+4

Health: Definition - Importance of maintaining health - More importance on prevention than
treatment

Ten types of health one has to maintain - Physical health - Mental health - Social health - Financial
health - Emotional health - Spiritual health - Intellectual health - Relationship health - Environmental
health - Occupational/Professional heath.

Present health status - The life expectancy-present status - mortality rate - dreadful diseases -
Non-communicable diseases (NCDs) the leading cause of death - 60% - heart disease — cancer —
diabetes - chronic pulmonary diseases - risk factors — tobacco — alcohol - unhealthy diet - lack of
physical activities.

Types of diseases and disorders - Lifestyle disorders — Obesity — Diabetes - Cardiovascular
diseases — Cancer — Strokes — COPD - Arthritis - Mental health issues.

Causes of the above diseases / disorders - Importance of prevention of iliness - Takes care
of health - Improves quality of life - Reduces absenteeism - Increase satisfaction - Saves time

Simple lifestyle modifications to maintain health - Healthy Eating habits (Balanced diet
according to age) Physical Activities (Stretching exercise, aerobics, resisting exercise) - Maintaining
BMI-Importance and actions to be taken

UNIT Il DIET 4+6
Role of diet in maintaining health - energy one needs to keep active throughout the day - nutrients
one needs for growth and repair - helps one to stay strong and healthy - helps to prevent diet-related
illness, such as some cancers - keeps active and - helps one to maintain a healthy weight - helps to
reduce risk of developing lifestyle disorders like diabetes — arthritis — hypertension — PCOD —
infertility — ADHD — sleeplessness -helps to reduce the risk of heart diseases - keeps the teeth and
bones strong.

Balanced Diet and its 7 Components - Carbohydrates — Proteins — Fats — Vitamins — Minerals -
Fibre and Water.

Food additives and their merits & demerits - Effects of food additives - Types of food additives -
Food additives and processed foods - Food additives and their reactions

Definition of BMI and maintaining it with diet
Importance - Consequences of not maintaining BMI - different steps to maintain optimal BM

Common cooking mistakes
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Different cooking methods, merits and demerits of each method

UNIT I ROLE OF AYURVEDA & SIDDHA SYSTEMS IN MAINTAINING HEALTH 4+4

AYUSH systems and their role in maintaining health - preventive aspect of AYUSH - AYUSH as
a soft therapy.

Secrets of traditional healthy living - Traditional Diet and Nutrition - Regimen of Personal and
Social Hygiene - Daily routine (Dinacharya) - Seasonal regimens (Ritucharya) - basic sanitation and
healthy living environment - Sadvritta (good conduct) - for conducive social life.

Principles of Siddha & Ayurveda systems - Macrocosm and Microcosm theory -
Pancheekarana Theory / (Five Element Theory) 96 fundamental Principles - Uyir Thathukkal (Tri-
Dosha Theory) - Udal Thathukkal

Prevention of illness with our traditional system of medicine

Primary Prevention - To decrease the number of new cases of a disorder or illness - Health
promotion/education, and - Specific protective measures - Secondary Prevention - To lower the rate
of established cases of a disorder or illness in the population (prevalence) - Tertiary Prevention - To
decrease the amount of disability associated with an existing disorder.

UNIT IV MENTAL WELLNESS 3+4

Emotional health - Definition and types - Three key elements: the subjective experience - the
physiological response - the behavioral response - Importance of maintaining emotional health -
Role of emotions in daily life -Short term and long term effects of emotional disturbances - Leading
a healthy life with emotions - Practices for emotional health - Recognize how thoughts influence
emotions - Cultivate positive thoughts - Practice self-compassion - Expressing a full range of
emotions.

Stress management - Stress definition - Stress in daily life - How stress affects one’s life -
Identifying the cause of stress - Symptoms of stress - Managing stress (habits, tools, training,
professional help) - Complications of stress mismanagement.

Sleep - Sleep and its importance for mental wellness - Sleep and digestion.
Immunity - Types and importance - Ways to develop immunity

UNIT V YOGA 2+12
Definition and importance of yoga - Types of yoga - How to Choose the Right Kind for individuals
according to their age - The Eight Limbs of Yoga - Simple yogasanas for cure and prevention of
health disorders - What yoga can bring to our life.

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Nutrition and Dietetics - Ashley Martin, Published by White Word Publications,
New York, NY 10001, USA

2. Yoga for Beginners_ 35 Simple Yoga Poses to Calm Your Mind and Strengthen Your Body,
by Cory Martin, Copyright © 2015 by Althea Press, Berkeley, California

REFERENCES:

1. WHAT WE KNOW ABOUT EMOTIONAL INTELLIGENCE How It Affects Learning, Work,
Relationships, and Our Mental Health, by Moshe Zeidner, Gerald Matthews, and Richard D.
Roberts A Bradford Book, The MIT Press, Cambridge, Massachusetts, London, England

2. The Mindful Self-Compassion Workbook, Kristin Neff, Ph.D Christopher Germer, Ph.D, Published
by The Guilford Press A Division of Guilford Publications, Inc.370 Seventh Avenue, Suite
1200,New York, NY 10001
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=

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799645/

2. Simple lifestyle modifications to maintain health
https://www.niddk.nih.gov/health-information/diet-nutrition/changing-habits-better-
health#:~:text=Make%20your%20new%?20healthy%20habit,t%20have%20time%20t0%20c
ook.

3. Read more: https://www.leqgit.ng/1163909-classes-food-examples-functions.html

4. https://www.yaclass.in/p/science-state-board/class-9/nutrition-and-health-5926

5. Benefits of healthy eating https://www.cdc.gov/nutrition/resources-publications/benefits-
of-healthy-eating.html

6. Food additives https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-
additives

7. BMI https:/iwww.hsph.harvard.edu/nutritionsource/healthy-weight/
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-
recommendations

8. Yoga https://www.healthifyme.com/blog/types-of-yoga/
https://yogamedicine.com/quide-types-yoga-styles/

Ayurveda : https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-
ayurveda

9. Siddha : http://www.tkdl.res.in/tkdl/langdefault/Siddha/Sid _Siddha Concepts.asp

10. CAM : https://www.hindawi.com/journals/ecam/2013/376327/

11. Preventive herbs : https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847409/

COURSE OUTCOMES:
After completing the course, the students will be able to:
e Learn the importance of different components of health
e Gain confidence to lead a healthy life
e Learn new technigues to prevent lifestyle health disorders
¢ Understand the importance of diet and workouts in maintaining health

MX3086 HISTORY OF SCIENCE AND TECHNOLOGY IN INDIA LT PC
3000

UNIT-1 CONCEPTS AND PERSPECTIVES

Meaning of History

Obijectivity, Determinism, Relativism, Causation, Generalization in History; Moral judgment in history
Extent of subjectivity, contrast with physical sciences, interpretation and speculation, causation
verses evidence, concept of historical inevitability, Historical Positivism.

Science and Technology-Meaning, Scope and Importance, Interaction of science, technology &
society, Sources of history on science and technology in India.

UNIT-Il HISTORIOGRAPHY OF SCIENCE AND TECHNOLOGY IN INDIA
Introduction to the works of D.D. Kosambi, Dharmpal, Debiprasad Chattopadhyay, Rehman, S. Irfan
Habib, Deepak Kumar, Dhruv Raina, and others.

UNIT-IIl SCIENCE AND TECHNOLOGY IN ANCIENT INDIA
Technology in pre-historic period
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799645/
https://www.niddk.nih.gov/health-information/diet-nutrition/changing-habits-better-
https://www.legit.ng/1163909-classes-food-examples-functions.html
https://www.cdc.gov/nutrition/resources-publications/benefits-of-healthy-eating.html
https://www.cdc.gov/nutrition/resources-publications/benefits-of-healthy-eating.html
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-additives
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-additives
https://www.hsph.harvard.edu/nutritionsource/healthy-weight/
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.healthifyme.com/blog/types-of-yoga/
https://yogamedicine.com/guide-types-yoga-styles/
https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-ayurveda
https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-ayurveda
http://www.tkdl.res.in/tkdl/langdefault/Siddha/Sid_Siddha_Concepts.asp
https://www.hindawi.com/journals/ecam/2013/376327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847409/

Beginning of agriculture and its impact on technology
Science and Technology during Vedic and Later Vedic times
Science and technology from 1% century AD to C-1200.

UNIT-IV SCIENCE AND TECHNOLOGY IN MEDIEVAL INDIA

Legacy of technology in Medieval India, Interactions with Arabs

Development in medical knowledge, interaction between Unani and Ayurveda and alchemy
Astronomy and Mathematics: interaction with Arabic Sciences

Science and Technology on the eve of British conquest

UNIT-V SCIENCE AND TECHNOLOGY IN COLONIAL INDIA
Science and the Empire

Indian response to Western Science

Growth of techno-scientific institutions

UNIT-VI SCIENCE AND TECHNOLOGY IN A POST-INDEPENDENT INDIA

Science, Technology and Development discourse

Shaping of the Science and Technology Policy

Developments in the field of Science and Technology

Science and technology in globalizing India

Social implications of new technologies like the Information Technology and Biotechnology
TOTAL : 45 PERIODS

MX3087 POLITICAL AND ECONOMIC THOUGHT FOR A HUMANE SOCIETY LTPC
3000
Pre-Requisite: None. (Desirable: Universal Human Values 1, Universal Human Values 2)

OBJECTIVES:

e This course will begin with a short overview of human needs and desires and how different
political-economic systems try to fullfill them. In the process, we will end with a critique of
different systems and their implementations in the past, with possible future directions.

COURSE TOPICS:
Considerations for humane society, holistic thought, human being’s desires, harmony in self,
harmony in relationships, society, and nature, societal systems. (9 lectures, 1 hour each)

(Refs: A Nagaraj, M K Gandhi, JC Kumarappa)

Capitalism — Free markets, demand-supply, perfect competition, laissez-faire, monopolies,
imperialism. Liberal democracy. (5 lectures)

(Refs: Adam smith, J S Mill)
Fascism and totalitarianism. World war | and Il. Cold war. (2 lectures)

Communism — Mode of production, theory of labour, surplus value, class struggle, dialectical
materialism, historical materialism, Russian and Chinese models.

(Refs: Marx, Lenin, Mao, M N Roy) (5 lectures)

Welfare state. Relation with human desires. Empowered human beings, satisfaction. (3 lectures)
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Gandhian thought. Swaraj, Decentralized economy & polity, Community. Control over one’s lives.
Relationship with nature. (6 lectures)

(Refs: M K Gandhi, Schumacher, Kumarappa)
Essential elements of Indian civilization. (3 lectures)
(Refs: Pt Sundarlal, R C Mazumdar, Dharampal)

Technology as driver of society, Role of education in shaping of society. Future directions. (4
lectures) (Refs: Nandkishore Acharya, David Dixon, Levis Mumford)

Conclusion (2 lectures)
Total lectures: 39
Preferred Textbooks: See Reference Books

Reference Books: Authors mentioned along with topics above. Detailed reading list will be
provided.

GRADING:
Mid sems 30
End sem 20
Home Assign 10
Term paper 40
TOTAL : 45 PERIODS
OUTCOME:

e The students will get an understanding of how societies are shaped by philosophy, political
and economic system, how they relate to fulfilling human goals & desires with some case
studies of how different attempts have been made in the past and how they have fared.

MX3088 STATE, NATION BUILDING AND POLITICS IN INDIA LTPC
3000
OBJECTIVE:
The objective of the course is to provide an understanding of the state, how it works through its main
organs, primacy of politics and political process, the concept of sovereignty and its changing
contours in a globalized world. In the light of this, an attempt will be made to acquaint the students
with the main development and legacies of national movement and constitutional development in
India, reasons for adopting a Parliamentary-federal system, the broad philosophy of the Constitution
of India and the changing nature of Indian Political System. Challenges/ problems and issues
concerning national integration and nation-building will also be discussed in the contemporary
context with the aim of developing a future vision for a better India.

TOPICS:
Understanding the need and role of State and politics.

Development of Nation-State, sovereignty, sovereignty in a globalized world.

Organs of State — Executive, Legislature, Judiciary. Separation of powers, forms of government-
unitary-federal, Presidential-Parliamentary,
The idea of India.
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1857 and the national awakening.

1885 Indian National Congress and development of national movement — its
legacies. Constitution making and the Constitution of India.

Goals, objective and philosophy.

Why a federal system?

National integration and nation-building.

Challenges of nation-building — State against democracy (Kothari)
New social movements.
The changing nature of Indian Political System, the future
scenario. What can we do?

TOTAL : 45 PERIODS
OUTCOME OF THE COURSE:
It is expected that this course will make students aware of the theoretical aspect of the state, its
organs, its operationalization aspect, the background and philosophy behind the founding of the
present political system, broad streams and challenges of national integration and nation-building in
India. It will equip the students with the real understanding of our political system/ process in correct
perspective and make them sit up and think for devising ways for better participation in the system
with a view to making the governance and delivery system better for the common man who is often
left unheard and unattended in our democratic setup besides generating a lot of dissatisfaction and
difficulties for the system.

SUGGESTED READING:
i.  Sunil Khilnani, The Idea of India. Penguin India Ltd., New Delhi.
ii. Madhav Khosla, The Indian Constitution, Oxford University Press. New Delhi, 2012.
iii.  Brij Kishore Sharma, Introduction to the Indian Constitution, PHI, New Delhi, latest edition.
iv. Sumantra Bose, Transforming India: Challenges to the World’s Largest Democracy,
Picador India, 2013.
v. Atul Kohli, Democracy and Discontent: India’s Growing Crisis of Governability, Cambridge
University Press, Cambridge, U. K., 1991.
vi. M. P. Singh and Rekha Saxena, Indian Politics: Contemporary Issues and Concerns, PHI,
New Delhi, 2008, latest edition.
vii.  Rajni Kothari, Rethinking Demacracy, Orient Longman, New Delhi, 2005.

MX3089 INDUSTRIAL SAFETY LT PC
3000

OBJECTIVES

e To Understand the Introduction and basic Terminologies safety.

To enable the students to learn about the Important Statutory Regulations and standards.

To enable students to Conduct and participate the various Safety activities in the Industry.

To have knowledge about Workplace Exposures and Hazards.

To assess the various Hazards and consequences through various Risk Assessment

Techniques.

UNIT | SAFETY TERMINOLOGIES

Hazard-Types of Hazard- Risk-Hierarchy of Hazards Control Measures-Lead indicators- lag
Indicators-Flammability- Toxicity Time-weighted Average (TWA) - Threshold LimitValue (TLV) -
Short Term Exposure Limit (STEL)- Immediately dangerous to life or health (IDLH)- acute and
chronic Effects- Routes of Chemical Entry-Personnel Protective Equipment- Health and Safety
Policy-Material Safety Data Sheet MSDS

UNIT II STANDARDS AND REGULATIONS
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Indian Factories Act-1948- Health- Safety- Hazardous materials and Welfare- 1ISO 45001:2018
occupational health and safety (OH&S) - Occupational Safety and Health Audit 1S14489:1998-
Hazard Identification and Risk Analysis- code of practice IS 15656:2006

UNIT I SAFETY ACTIVITIES

Toolbox Talk- Role of safety Committee- Responsibilities of Safety Officers and Safety
Representatives- Safety Training and Safety Incentives- Mock Drills- On-site Emergency Action
Plan- Off-site Emergency Action Plan- Safety poster and Display- Human Error Assessment

UNIT IV WORKPLACE HEALTH AND SAFETY

Noise hazard- Particulate matter- musculoskeletal disorder improper sitting poster and lifting
Ergonomics RULE & REBA- Unsafe act & Unsafe Condition- Electrical Hazards- Crane Safety-
Toxic gas Release

UNIT V HAZARD IDENTIFICATION TECHNIQUES
Job Safety Analysis-Preliminary Hazard Analysis-Failure mode and Effects Analysis- Hazard and
Operability- Fault Tree Analysis- Event Tree Analysis Qualitative and Quantitative Risk Assessment-
Checklist Analysis- Root cause analysis- What-If Analysis- and Hazard ldentification and Risk
Assessment
Course outcomes on completion of this course the student will be able:

e Understand the basic concept of safety.

e Obtain knowledge of Statutory Regulations and standards.
¢ Know about the safety Activities of the Working Place.
e Analyze on the impact of Occupational Exposures and their Remedies
e Obtain knowledge of Risk Assessment Techniques.
[ )
TEXT BOOKS

1. R.K. Jain and Prof. Sunil S. Rao Industrial Safety, Health and Environment Management
Systems KHANNA PUBLISHER

2. L. M. Deshmukh Industrial Safety Management: Hazard Identification and Risk Control
McGraw-Hill Education

REFERENCES
1. Frank Lees (2012) ‘Lees’ Loss Prevention in Process Industries.Butterworth-Heinemann
publications, UK, 4th Edition.
John Ridley & John Channing (2008)Safety at Work: Routledge, 7th Edition.
Dan Petersen (2003) Technigues of Safety Management: A System Approach.
Alan Waring.(1996).Safety management system: Chapman &Hall,England
Society of Safety Engineers, USA

abrwn

ONLINE RESOURCES

ISO 45001:2018 occupational health and safety (OH&S) International Organization for
Standardization https://www.iso.org/standard/63787.html

Indian Standard code of practice on occupational safety and health audit
https://law.resource.org/pub/in/bis/S02/is.14489.1998.pdf

Indian Standard code of practice on Hazard Identification and Risk Analysis IS 15656:2006
https://law.resource.org/pub/in/bis/S02/is.15656.2006.pdf

Course Program Outcome |
OULCOMESs Statement PO|PO|PO|PO PO PO PO PO PO PO PO|PO|PS|PS|PS
1/ 2/3 /456|789 10/11/12|01/02|03
Understand the
CcO1 basic concept of 3,/ 3/3|]1/1/3/2|2,3/3|1/3|3|]3 3
safety.
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0CS351 ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING FUNDAMENTALS
LTPC
202 3

OBJECTIVES:

The main objectives of this course are to:

. Understand the importance, principles, and search methods of Al

. Provide knowledge on predicate logic and Prolog.

. Introduce machine learning fundamentals

. Study of supervised learning algorithms.

. Study about unsupervised learning algorithms.

GbhWNE

UNIT | INTELLIGENT AGENT AND UNINFORMED SEARCH 6
Introduction - Foundations of Al - History of Al - The state of the art - Risks and Benefits of Al -
Intelligent Agents - Nature of Environment - Structure of Agent - Problem Solving Agents -
Formulating Problems - Uninformed Search - Breadth First Search - Dijkstra's algorithm or uniform-
cost search - Depth First Search - Depth Limited Search

UNIT Il PROBLEM SOLVING WITH SEARCH TECHNIQUES 6
Informed Search - Greedy Best First - A* algorithm - Adversarial Game and Search - Game theory
- Optimal decisions in game - Min Max Search algorithm - Alpha-beta pruning - Constraint
Satisfaction Problems (CSP) - Examples - Map Coloring - Job Scheduling - Backtracking Search
for CSP

UNIT Il LEARNING 6
Machine Learning: Definitions — Classification - Regression - approaches of machine learning
models - Types of learning - Probability - Basics - Linear Algebra — Hypothesis space and inductive
bias, Evaluation. Training and test sets, cross validation, Concept of over fitting, under fitting, Bias
and Variance - Regression: Linear Regression - Logistic Regression

UNIT IV SUPERVISED LEARNING 6
Neural Network: Introduction, Perceptron Networks — Adaline - Back propagation networks -
Decision Tree: Entropy — Information gain - Gini Impurity - classification algorithm - Rule based
Classification - Naive Bayesian classification - Support Vector Machines (SVM)

UNIT V UNSUPERVISED LEARNING 6
Unsupervised Learning — Principle Component Analysis - Neural Network: Fixed Weight
Competitive Nets - Kohonen Self-Organizing Feature Maps — Clustering: Definition - Types of
Clustering — Hierarchical clustering algorithms — k-means algorithm
TOTAL : 30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
Programs for Problem solving with Search
1. Implement breadth first search
2. Implement depth first search
3. Analysis of breadth first and depth first search in terms of time and space
4. Implement and compare Greedy and A* algorithms.
Supervised learning
5. Implement the non-parametric locally weighted regression algorithm in order to fit data points.
Select appropriate data set for your experiment and draw graphs
6. Write a program to demonstrate the working of the decision tree based algorithm.
7. Build an artificial neural network by implementing the back propagation algorithm and test the
same using appropriate data sets.
8. Write a program to implement the naive Bayesian classifier.
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Unsupervised learning

9. Implementing neural network using self-organizing maps

10. Implementing k-Means algorithm to cluster a set of data.

11. Implementing hierarchical clustering algorithm.

Note:

e Installation of gnu-prolog, Study of Prolog (gnu-prolog).

e The programs can be implemented in using C++/JAVA/ Python or appropriate tools can be
used by designing good user interface

e Data sets can be taken from standard repositories
(https://archive.ics.uci.edu/ml/datasets.html) or constructed by the students.

OUTCOMES:
CO1: Understand the foundations of Al and the structure of Intelligent Agents
CO2: Use appropriate search algorithms for any Al problem
COa3: Study of learning methods
CO04: Solving problem using Supervised learning
CO5: Solving problem using Unsupervised learning
TOTAL PERIODS: 60
TEXT BOOK
1. S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approach”, Prentice Hall, Fourth
Edition, 2021
2. S.N.Sivanandam and S.N.Deepa, Principles of soft computing-Wiley India.3 rd ed,

REFERENCES

1. Machine Learning. Tom Mitchell. First Edition, McGraw- Hill, 1997.

2. |. Bratko, “Prolog: Programming for Artificial Intelligencell, Fourth edition, Addison-Wesley
Educational Publishers Inc., 2011.

3. C. Muller & Sarah Alpaydin, Ethem. Introduction to machine learning. MIT press, 2020.

0CS352 IOT CONCEPTS AND APPLICATIONS LTPC
2023
OBJECTIVES:
e To apprise students with basic knowledge of 10T that paves a platform to understand physical
and logical design of IOT
e To teach a student how to analyse requirements of various communication models and
protocols for cost-effective design of IoT applications on different loT platforms.
e To introduce the technologies behind Internet of Things(loT).
e To explain the students how to code for an IoT application using Arduino/Raspberry Pi open
platform.
o To apply the concept of Internet of Things in real world scenario.

UNIT | INTRODUCTION TO INTERNET OF THINGS 5
Evolution of Internet of Things — Enabling Technologies — 10T Architectures: oneM2M, loT World
Forum (loTWF) and Alternative 10T Models — Simplified 10T Architecture and Core I0T Functional
Stack — Fog, Edge and Cloud in IoT

UNIT II COMPONENTS IN INTERNET OF THINGS 5

Functional Blocks of an 0T Ecosystem — Sensors, Actuators, and Smart Objects — Control Units -
Communication modules (Bluetooth, Zigbee,Wifi, GPS, GSM Modules)
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UNIT I PROTOCOLS AND TECHNOLOGIES BEHIND IOT 6
IOT Protocols - IPv6, 6LOWPAN, MQTT, CoAP - RFID, Wireless Sensor Networks, BigData
Analytics, Cloud Computing, Embedded Systems.

UNIT IV OPEN PLATFORMS AND PROGRAMMING 7
IOT deployment for Raspberry Pi /Arduino platform-Architecture —Programming — Interfacing —
Accessing GPIO Pins — Sending and Receiving Signals Using GPIO Pins — Connecting to the Cloud.

UNIT V IOT APPLICATIONS 7

Business models for the internet of things, Smart city, Smart mobility and transport, Industrial 10T,

Smart health, Environment monitoring and surveillance — Home Automation — Smart Agriculture
30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS

1. Introduction to Arduino platform and programming

2. Interfacing Arduino to Zigbee module

3. Interfacing Arduino to GSM module

4. Interfacing Arduino to Bluetooth Module

5 Introduction to Raspberry PI platform and python programming

6. Interfacing sensors to Raspberry Pl

7. Communicate between Arduino and Raspberry Pl using any wireless medium

8. Setup a cloud platform to log the data

9. Log Data using Raspberry Pl and upload to the cloud platform

10.Design an IOT based system

OUTCOMES:

CO 1:Explain the concept of loT.

CO 2:Understand the communication models and various protocols for loT.

CO 3:Design portable IoT using Arduino/Raspberry Pi /open platform

CO 4:Apply data analytics and use cloud offerings related to l0T.

CO 5:Analyze applications of 10T in real time scenario.

TOTAL PERIODS:60

TEXTBOOKS

1. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “loT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things”,
CISCO Press, 2017

2. Samuel Greengard, The Internet of Things, The MIT Press, 2015

REFERENCES
1. Perry Lea, “Internet of things for architects”, Packt, 2018
2. Olivier Hersent, David Boswarthick, Omar Elloumi , “The Internet of Things — Key
applications and Protocols”, Wiley, 2012
3. 10T (Internet of Things) Programming: A Simple and Fast Way of Learning, IOT Kindle Edition.
4. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the Internet of
Things”, Springer, 2011.
5. ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities
Press, 2015
https://www.arduino.cc/
https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet

o
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OCS353 DATA SCIENCE FUNDAMENTALS LTPC

2023

COURSE OBJECTIVES:

e Familiarize students with the data science process.

e Understand the data manipulation functions in Numpy and Pandas.

e Explore different types of machine learning approaches.

e Understand and practice visualization techniques using tools.

e Learn to handle large volumes of data with case studies.
UNIT | INTRODUCTION 6

Data Science: Benefits and uses — facets of data - Data Science Process: Overview — Defining
research goals — Retrieving data — data preparation - Exploratory Data analysis — build the model —
presenting findings and building applications - Data Mining - Data Warehousing — Basic statistical
descriptions of Data

UNIT Il DATA MANIPULATION 9
Python Shell - Jupyter Notebook - IPython Magic Commands - NumPy Arrays-Universal Functions
— Aggregations — Computation on Arrays — Fancy Indexing — Sorting arrays — Structured data — Data
manipulation with Pandas — Data Indexing and Selection — Handling missing data — Hierarchical
indexing — Combining datasets — Aggregation and Grouping — String operations — Working with time
series — High performance

UNIT Il MACHINE LEARNING 5
The modeling process - Types of machine learning - Supervised learning - Unsupervised learning -
Semi-supervised learning- Classification, regression - Clustering — Outliers and Outlier Analysis

UNIT IV DATA VISUALIZATION 5
Importing Matplotlib — Simple line plots — Simple scatter plots — visualizing errors — density and
contour plots — Histograms — legends — colors — subplots — text and annotation — customization —
three dimensional plotting - Geographic Data with Basemap - Visualization with Seaborn

UNIT V HANDLING LARGE DATA 5
Problems - technigues for handling large volumes of data - programming tips for dealing with large
data sets- Case studies: Predicting malicious URLS, Building a recommender system - Tools and
techniques needed - Research question - Data preparation - Model building — Presentation and
automation.

30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS

LAB EXERCISES
1. Download, install and explore the features of Python for data analytics.
2. Working with Numpy arrays
3. Working with Pandas data frames
4. Basic plots using Matplotlib
5. Statistical and Probability measures
a) Frequency distributions
b) Mean, Mode, Standard Deviation
c) Variability
d) Normal curves
e) Correlation and scatter plots
f) Correlation coefficient
g) Regression

6. Use the standard benchmark data set for performing the following:
a) Univariate Analysis: Frequency, Mean, Median, Mode, Variance, Standard Deviation,
Skewness and Kurtosis.
b) Bivariate Analysis: Linear and logistic regression modelling.
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7. Apply supervised learning algorithms and unsupervised learning algorithms on any data set.
8. Apply and explore various plotting functions on any data set.

Note: Example data sets like: UCI, Iris, Pima Indians Diabetes etc.

COURSE OUTCOMES:

At the end of this course, the students will be able to:
CO1: Gain knowledge on data science process.
CO2: Perform data manipulation functions using Numpy and Pandas.
CO3 Understand different types of machine learning approaches.
CO4: Perform data visualization using tools.
CO5: Handle large volumes of data in practical scenarios.

TOTAL:60 PERIODS
TEXT BOOKS
1. David Cielen, Arno D. B. Meysman, and Mohamed Ali, “Introducing Data Science”,
Manning Publications, 2016.
2. Jake VanderPlas, “Python Data Science Handbook”, O’'Reilly, 2016.

REFERENCES
1. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017.
2. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea
Press,2014.

CCS333 AUGMENTED REALITY/VIRTUAL REALITY

N ™

OBJECTIVES:
e To impart the fundamental aspects and principles of AR/VR technologies.
e To know the internals of the hardware and software components involved in the
development of AR/VR enabled applications.
To learn about the graphical processing units and their architectures.
To gain knowledge about AR/VR application development.
e To know the technologies involved in the development of AR/VR based applications.

UNIT I INTRODUCTION 7
Introduction to Virtual Reality and Augmented Reality — Definition — Introduction to Trajectories and
Hybrid Space-Three I's of Virtual Reality — Virtual Reality Vs 3D Computer Graphics — Benefits of
Virtual Reality — Components of VR System — Introduction to AR-AR Technologies-Input Devices —
3D Position Trackers — Types of Trackers — Navigation and Manipulation Interfaces — Gesture
Interfaces — Types of Gesture Input Devices — Output Devices — Graphics Display — Human Visual
System — Personal Graphics Displays — Large Volume Displays — Sound Displays — Human Auditory
System.

UNIT Il VR MODELING 6
Modeling — Geometric Modeling — Virtual Object Shape — Object Visual Appearance — Kinematics
Modeling — Transformation Matrices — Object Position — Transformation Invariants —Object
Hierarchies — Viewing the 3D World — Physical Modeling — Collision Detection — Surface
Deformation — Force Computation — Force Smoothing and Mapping — Behavior Modeling — Model
Management.

UNIT Il VR PROGRAMMING 6

VR Programming — Toolkits and Scene Graphs — World ToolKit — Java 3D — Comparison of World
ToolKit and Java 3D
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UNIT IV APPLICATIONS 6
Human Factors in VR — Methodology and Terminology — VR Health and Safety Issues — VR and
Society-Medical Applications of VR — Education, Arts and Entertainment — Military VR Applications
— Emerging Applications of VR — VR Applications in Manufacturing — Applications of VR in Robotics
— Information Visualization — VR in Business — VR in Entertainment — VR in Education.

UNIT V AUGMENTED REALITY 5
Introduction to Augmented Reality-Computer vision for AR-Interaction-Modelling and Annotation-
Navigation-Wearable devices

30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS
1. Study of tools like Unity, Maya, 3DS MAX, AR toolkit, Vuforia and Blender.
2. Use the primitive objects and apply various projection types by handling camera.
3. Download objects from asset store and apply various lighting and shading effects.
4. Model three dimensional objects using various modelling techniques and apply textures over
them.
Create three dimensional realistic scenes and develop simple virtual reality enabled mobile
applications which have limited interactivity.
Add audio and text special effects to the developed application.
Develop VR enabled applications using maotion trackers and sensors incorporating full haptic
interactivity.
8. Develop AR enabled applications with interactivity like E learning environment, Virtual
walkthroughs and visualization of historic places.
9. Develop AR enabled simple applications like human anatomy visualization, DNA/RNA
structure visualization and surgery simulation.
10. Develop simple MR enabled gaming applications.

o

No

TOTAL PERIODS:60
OUTCOMES:
On completion of the course, the students will be able to:
CO1: Understand the basic concepts of AR and VR
CO2:Understand the tools and technologies related to AR/VR
CO3:Know the working principle of AR/VR related Sensor devices
CO4:Design of various models using modeling techniques
COb5:Develop AR/VR applications in different domains

TEXTBOOKS:

1. Charles Palmer, John Williamson, “Virtual Reality Blueprints: Create compelling VR experiences
for mobile”, Packt Publisher, 2018

2. Dieter Schmalstieg, Tobias Hollerer, “Augmented Reality: Principles & Practice”, Addison
Wesley, 2016

3. John Vince, “Introduction to Virtual Reality”, Springer-Verlag, 2004.

4. William R. Sherman, Alan B. Craig: Understanding Virtual Reality — Interface, Application,
Design”, Morgan Kaufmann, 2003

CO’s — PO’s & PSO’s MAPPING

CO’s PO’s | | PSO’s
6 | 7] 8

=
o
=
[EEN
=
N

o|lwwww|w|F
o | Wlwlw NN N
DlwlwNdN N (W
o|WININF| |~
o|wwlww|w|u

1 1

1

1
0| Wlwlww|N|w©
0| Wwww|N|F
00 |[WININ|FR[FIN

NlwIN NN

o | wlwNwN

<la|h|lwN[E-
0 [ WINF[N|F

201



OPEN ELCTIVE I

OCE353 LEAN CONCEPTS, TOOLS AND PRACTICES LTPC
3003

OBJECTIVE:

° To impart knowledge about the basics of lean principles, tools and techniques, and

implementation in the construction industry.

UNIT | INTRODUCTION 9

Introduction and overview of the construction project management - Review of Project Management
& Productivity Measurement Systems - Productivity in Construction - Daily Progress Report-The state
of the industry with respect to its management practices -construction project phases - The problems
with current construction management techniques.

UNIT Il LEAN MANAGEMENT 9
Introduction to lean management - Toyota’s management principle-Evolution of lean in construction
industry - Production theories in construction —Lean construction value - Value in construction - Target
value design - Lean project delivery system- Forms of waste in construction industry - Waste
Elimination.

UNIT HI CORE CONCEPTS IN LEAN 9
Concepts in lean thinking — Principles of lean construction — Variability and its impact — Traditional
construction and lean construction — Traditional project delivery - Lean construction and workflow
reliability — Work structuring — Production control.

UNIT IV LEAN TOOLS AND TECHNIQUES 9
Value Stream Mapping — Work sampling — Last planner system — Flow and pull based production —
Last Planner System — Look ahead schedule — constraint analysis — weekly planning meeting- Daily
Huddles — Root cause analysis — Continuous improvement — Just in time.

UNIT V LEAN IMPLEMENTATION IN CONSTRUCTION INDUSTRY 9
Lean construction implementation- Enabling lean through information technology - Lean in design -
Design Structure - BIM (Building Information Modelling) - IPD (Integrated Project Delivery) —
Sustainability through lean construction approach.

TOTAL : 45 PERIODS
OUTCOMES:
On completion of this course, the student is expected to be able to

CO1 Explains the contemporary management techniques and the issues in present scenario.
CO2 Apply the basics of lean management principles and their evolution from manufacturing
industry to construction industry.
CO3 Develops a better understanding of core concepts of lean construction tools and technigues
and their importance in achieving better productivity.
CO4 Apply lean technigues to achieve sustainability in construction projects.
COS5 Apply lean construction techniques in design and modeling.
REFERENCES:
1. Corfe, C. and Clip, B., Implementing lean in construction: Lean and the sustainability agenda,
CIRIA, 2013.
2. Shang Gao and Sui Pheng Low, Lean Construction Management: The Toyota Way, Springer,
2014.
3. Dave, B., Koskela, L., Kiviniemi, A., Owen, R., andTzortzopoulos, P.,Implementing lean in
construction: Lean construction and BIM, CIRIA, 2013.
4. Ballard, G., Tommelein, I., Koskela, L. and Howell, G., Lean construction tools and techniques,
2002.
5. Salem, O., Solomon, J., Genaidy, A. and Luegring, M., Site implementation and Assessment of
Lean Construction Techniques, Lean Construction Journal, 2005.
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OHS351 ENGLISH FOR COMPETITIVE EXAMINATIONS LTPC
300 3
Course Description:

Students aspiring to take up competitive exams of which the English language is a vital component
will find this course useful. Designed for students in the higher semesters, the course will help
students to familiarise themselves with those aspects of English that are tested in these

examinations.

Objectives:

e To train the students in the language components essential to face competitive examinations
both at the national (UPSC, Banking, Railway, Defence) and the international level (GRE,
TOEFL, IELTS).

e To enhance an awareness of the specific patterns in language testing and the respective skills
to tackle verbal reasoning and verbal ability tests.

e To inculcate effective practices in language-learning in order to improve accuracy in usage of
grammar and coherence in writing.

¢ To improve students’ confidence to express their ideas and opinions in formal contexts

e To create awareness of accuracy and precision in communication

UNIT | 9
Orientation on different formats of competitive exams - Vocabulary — Verbal ability — Verbal
reasoning - Exploring the world of words — Essential words — Meaning and their usage — Synonyms-
antonyms — Word substitution — Word analogy — Idioms and phrases — Commonly confused words
— Spellings — Word expansion — New words in use.

UNIT II 9
Grammar — Sentence improvement —Sentence completion — Rearranging phrases into sentences —
Error identification —Tenses — Prepositions — Adjectives — Adverbs — Subject-verb agreement —
Voice — Reported speech — Articles — Clauses — Speech patterns.

UNIT 1 9
Reading - Specific information and detail — Identifying main and supporting ideas — Speed reading
techniques — Improving global reading skills — Linking ideas — Summarising — Understanding
argument — Identifying opinion/attitude and making inferences - Critical reading.

UNIT IV 9
Writing — Pre-writing techniques — Mindmap - Describing pictures and facts - Paragraph structure —
organising points — Rhetoric writing — Improving an answer — Drafting, writing and developing an
argument — Focus on cohesion — Using cohesive devices —Analytic writing — Structure and types of
essay — Mind maps — Structure of drafts, letters, memos, emails — Statements of Purpose —
Structure, Content and Style.

UNIT V 9
Listening and Speaking — Contextual listening — Listening to instructions — Listening for specific
information — Identifying detail, main ideas — Following signpost words — Stress, rhythm and
intonation - Speaking to respond and elicit ideas — Guided speaking — Opening phrases — Interactive
communication — Dysfluency -Sentence stress — Speaking on a topic — Giving opinions — Giving an
oral presentation — Telling a story or a personal anecdote — Talking about oneself - Utterance —
Speech acts- Brainstorming ideas — Group discussion.

TOTAL: 45 PERIODS
Learning Outcomes:
At the end of the course, learners will be able
e expand their vocabulary and gain practical techniques to read and comprehend a wide range
of texts with the emphasis required
e identify errors with precision and write with clarity and coherence
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e understand the importance of task fulfilment and the usage of task-appropriate vocabulary
e communicate effectively in group discussions, presentations and interviews
e write topic based essays with precision and accuracy

CO-PO & PSO MAPPING

PO PSO
CO 97 273 4567 89 1011 ]12]1]2]3
1 113 3 1133313113 1]3]-1-]-
5 2 |3 |3 |2 |3 |3 |3 3 |1 3 [3 |3 |- |- |-
3 |3 |3 |3 |3 (3 (3 |3 (3 (3 [3 3 |3 |- |- |-
4 21 2 | 2 121222233 3 [ - | - | -
5 12 (2 |2 (2 12 (2 (2 |2 |2 [3 2 [3 |- |- -
AVg. | 2 | 26 | 26 | 2 |26 |26 |26 |26| 2 | 3 |24 3 | - | - | -

6o

1-low, 2-medium, 3-high, ‘-“- no correlation
Note: The average value of this course to be used for program articulation matrix.

Teaching Methods:

Instructional methods will involve discussions, taking mock tests on various question papers —
Objective, multiple-choice and descriptive. Peer evaluation, self-check on improvement and peer
feedback - Practice sessions on speaking assessments, interview and discussion — Using
multimedia.

Evaluative Pattern:
Internal Tests — 50%
End Semester Exam - 50%

TEXT BOOK:
1. R.P.Bhatnagar - General English for Competitive Examinations. Macmillan India Limited,
20009.

REFERENCE BOOKS:

1. Educational Testing Service - The Official Guide to the GRE Revised General Test, Tata
McGraw Hill, 2010.

2. The Official Guide to the TOEFL Test, Tata McGraw Hill, 2010.

3. R Rajagopalan- General English for Competitive Examinations, McGraw Hill Education (India)
Private Limited, 2008.

Websites

http://www.examenglish.com/, http://www.ets.org/, http://www.bankxams.com/

http://civilservicesmentor.com/, http://www.educationobserver.com

http://www.cambridgeenglish.org/in/

OMG352 NGOS AND SUSTAINABLE DEVELOPMENT

o —
o U
w O

COURSE OBJECTIVES

e To understand the importance of sustainable development

e To acquire a reasonable knowledge on the legal frameworks pertaining to pollution control and
environmental management

e To comprehend the role of NGOs in attaining sustainable development
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UNIT | ENVIRONMENTAL CONCERNS 9
Introduction to sustainable development goals, Global responsibility of environmental concern,
Importance of environmental preservation, Environmental threats, Pollution and its types, Effects of
Pollution, Pollution control, Treatment of wastes

UNIT Il ROLE OF NGOS 9
Role of NGO’s in national development, NGO’s and participatory management, Challenges and
limitations of NGO’s, Community Development programmes, Role of NGO’s in Community
Development programmes, Participation of NGO’s in environment management, Corporate Social
responsibility, NGO’s and corporate social responsibility

UNIT Il SUSTAINABLE DEVELOPMENT 9
Issues and Challenges of Sustainable Development, Bioenergy, Sustainable Livelihoods and Rural
Poor in Sustainable Development, Protecting ecosystem services for sustainable development,
Non-renewable sources of energy and its effect, Renewable sources of energy for sustainability,
Nuclear resources and Legal Regulation of Hazardous Substances, Sustainable Development:
Programme and Policies, Sustainability assessment and Indicators

UNIT IV NGO’S FOR SUSTAINABILITY 9
Civil Society Initiatives in Environment Management, Civil Society Initiatives for Sustainable
Development, Global Initiatives in Protecting Global Environment, World Summit on Sustainable
Development (Johannesburg Summit 2002), Ecological economics, Environmental sustainability,
Social inclusion, Health for all, education for all, Food security and Water security, NGOs and
Sustainable Development strategies

UNIT V LEGAL FRAMEWORKS 9
Need for a Legal framework and its enforcement, Legal measures to control pollution, Environmental
Legislations in India, Mechanism to implement Environmental Laws in India, Legal Protection of
Forests Act 1927, Legal Protection of Wild Life, Role of NGO'’s in implementing environmental laws,
Challenges in the implementation of environmental legislation

TOTAL 45 : PERIODS

OUTCOMES

Upon completion of this course, the student will :

CO1 Have a thorough grounding on the issues and challenges being faced in attaining
sustainable development

CO2 have a knowledge on the role of NGOs towards sustainable developemnt

CO 3 present strategies for NGOs in attaining sustainable development

CO 4 recognize the importance of providing energy, food security and health equity to all members
of the society without damaging the environment

CO 5 understand the environmental legislations

REFERENCE BOOKS

1. Kulsange, S and Kamble, R. (2019). Environmental NGQO’s: Sustainability Stewardship, Lap
Lambert Academic Publishing, India, ISBN-13: 978-6200442444.

2. Dodds, F. (2007). NGO diplomacy: The influence of nongovernmental organizations in
international environmental negotiations. Mit Press, Cambridge, ISBN-13: 978-0262524766.

3. Ghosh, S. (Ed.). (2019). Indian environmental law: Key concepts and principles. Orient
BlackSwan, India, ISBN-13: 978-9352875795.

4. Alan Fowler and Chiku Malunga (2010) NGO Management: The Earthscan Companion,
Routledge, ISBN-13 : 978-1849711197.
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OMG353 DEMOCRACY AND GOOD GOVERNANCE LT P C
300 3
UNIT-I 9
Structure and Process of Governance: Indian Model of Democracy, Parliament, Party Politics and
Electoral Behaviour, Federalism, the Supreme Court and Judicial Activism, Units of Local
Governance

UNIT-II 9
Regulatory Institutions — SEBI, TRAI, Competition Commission of India,

UNIT-II 9)
Lobbying Institutions: Chambers of Commerce and Industries, Trade Unions, Farmers
Associations, etc.

UNIT- IV 9
Contemporary Political Economy of Development in India: Policy Debates over Models of
Development in India, Recent trends of Liberalisation of Indian Economy in different sectors, E-
governance

UNIT-V 9)
Dynamics of Civil Society: New Social Movements, Role of NGO’s, Understanding the political
significance of Media and Popular Culture.

TOTAL 45 : PERIODS
REFERENCES:
1. Atul Kohli (ed.): The Success of India’s Democracy, Cambridge University Press, 2001.
2. Corbridge, Stuart and John Harris: Reinventing India: Liberalisation, Hindu Nationalism and
Popular Democracy, Oxford University Press, 2000.
3. J.Dreze and A.Sen, India: Economic Development and Social Opportunity, Clarendon, 1995.
4. Saima Saeed: Screening the Public Sphere: Media and Democracy in India,2013
5. Himat Singh: Green Revolution Reconsidered: The Rural World of Punjab, OUP, 2001.
6. Jagdish Bhagwati: India in Transition: Freeing The Economy, 1993.
7. Smitu Kothari: Social Movements and the Redefinition of Democracy, Boulder, Westview, 1993.

CME365 RENEWABLE ENERGY TECHNOLOGIES L TPC
3 003

COURSE OBJECTIVES

1 To know the Indian and global energy scenario

2 To learn the various solar energy technologies and its applications.

3 To educate the various wind energy technologies.

4 To explore the various bio-energy technologies.

5 To study the ocean and geothermal technologies.

UNIT = | ENERGY SCENARIO 9

Indian energy scenario in various sectors — domestic, industrial, commercial, agriculture,
transportation and others — Present conventional energy status — Present renewable energy status-
Potential of various renewable energy sources-Global energy status-Per capita energy consumption
- Future energy plans

UNIT =1 SOLAR ENERGY 9
Solar radiation — Measurements of solar radiation and sunshine — Solar spectrum - Solar thermal
collectors — Flat plate and concentrating collectors — Solar thermal applications — Solar thermal
energy storage — Fundamentals of solar photo voltaic conversion — Solar cells — Solar PV Systems
— Solar PV applications.
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UNIT =1l WIND ENERGY 9
Wind data and energy estimation — Betz limit - Site selection for windfarms — characteristics - Wind
resource assessment - Horizontal axis wind turbine — components - Vertical axis wind turbine —Wind
turbine generators and its performance — Hybrid systems — Environmental issues - Applications.

UNIT - IV BIO-ENERGY 9
Bio resources — Biomass direct combustion — thermochemical conversion - biochemical conversion-
mechanical conversion - Biomass gasifier - Types of biomass gasifiers - Cogeneration —
Carbonisation — Pyrolysis - Biogas plants — Digesters —Biodiesel production — Ethanol production -
Applications.

UNIT =V OCEAN AND GEOTHERMAL ENERGY 9
Small hydro - Tidal energy — Wave energy — Open and closed OTEC Cycles — Limitations —
Geothermal energy — Geothermal energy sources - Types of geothermal power plants — Applications
- Environmental impact.

TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course the students would be able to
" Discuss the Indian and global energy scenario.
" Describe the various solar energy technologies and its applications.
" Explain the various wind energy technologies.
" Explore the various bio-energy technologies.
" Discuss the ocean and geothermal technologies.

TEXT BOOKS:
1. Fundamentals and Applications of Renewable Energy | Indian Edition, by Mehmet Kanoglu,
Yunus A. Cengel, John M. Cimbala, cGraw Hill; First edition (10 December 2020), ISBN-10
: 9390385636
2. Renewable Energy Sources and Emerging Technologies, by Kothari, Prentice Hall India
Learning Private Limited; 2nd edition (1 January 2011), ISBN-10 : 8120344707

REFERENCES:

1. Godfrey Boyle, “Renewable Energy, Power for a Sustainable Future”, Oxford University Press,
U.K., 2012.

2. Rai.G.D., “Non-Conventional Energy Sources”, Khanna Publishers, New Delhi, 2014.

3. Sukhatme.S.P., “Solar Energy: Principles of Thermal Collection and Storage”, Tata McGraw Hill
Publishing Company Ltd., New Delhi, 2009.

4. Tiwari G.N., “Solar Energy — Fundamentals Design, Modelling and applications”, Alpha Science
Intl Ltd, 2015.

5. Twidell, J.W. & Weir A., “Renewable Energy Resources”, EFNSpon Ltd., UK, 2015.

PO PSO
co 1 2 3|14 |5 6 7 8 9 |10 | 11| 12 1 2 3
1 1 1 1 1 1 2 3 2 2 1 1 3 2 1 2
2 3 2 2 1 1 1 3 1 1 1 2 3 2 1 2
3 3 2 3 1 2 1 3 1 1 1 1 3 1 1 2
4 2 2 2 1 2 1 3 1 1 1 2 3 2 2 2
5 2 1 2 1 2 1 3 1 1 1 1 3 2 1 2

Low (1) ; Medium (2); High (3)

207




OMES354 APPLIED DESIGN THINKING LTPC

3003
OBJECTIVES:
The course aims to
o Introduce tools & techniques of design thinking for innovative product
o development lllustrate customer-centric product innovation using on simple
o use cases Demonstrate development of Minimum usable Prototypes
o Outline principles of solution concepts & their evaluation
o Describe system thinking principles as applied to complex systems
UNIT | DESIGN THINKING PRINCIPLES 9

Exploring Human-centered Design - Understanding the Innovation process, discovering areas of
opportunity, Interviewing & empathy-building technigues, Mitigate validation risk with FIR [Forge
Innovation rubric] - Case studies

UNIT Il ENDUSER-CENTRIC INNOVATION 9
Importance of customer-centric innovation - Problem Validation and Customer Discovery -
Understanding problem significance and problem incidence - Customer Validation. Target user,
User persona & user stories. Activity: Customer development process - Customer interviews and
field visit

UNIT Il APPLIED DESIGN THINKING TOOLS 9
Concept of Minimum Usable Prototype [MUP] - MUP challenge brief - Designing & Crafting
the value proposition - Designing and Testing Value Proposition; Design a compelling value
proposition; Process, tools and techniques of Value Proposition Design

UNIT IV CONCEPT GENERATION 9
Solution Exploration, Concepts Generation and MUP design- Conceptualize the solution concept;
explore, iterate and learn; build the right prototype; Assess capability, usability and feasibility.
Systematic concept generation; evaluation of technology alternatives and the solution concepts

UNIT V SYSTEM THINKING 9

System Thinking, Understanding Systems, Examples and Understandings, Complex Systems
TOTAL: 45 PERIODS

Course Outcomes

At the end of the course, learners will be able to:

e Define & test various hypotheses to mitigate the inherent risks in product innovations.

e Design the solution concept based on the proposed value by exploring alternate solutions to

achieve value-price fit.
e Develop skills in empathizing, critical thinking, analyzing, storytelling & pitching
e Apply system thinking in a real-world scenario

Text Books

1. Steve Blank, (2013), The four steps to epiphany: Successful strategies for products that win,
Wiley.

2. Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Trish Papadakos, (2014),
Value

3. Proposition Design: How to Create Products and Services Customers Want, Wiley

4. Donella H. Meadows, (2015), “Thinking in Systems -A Primer”, Sustainability Institute.

5. Tim Brown,(2012) “Change by Design: How Design Thinking Transforms Organizations and
Inspires Innovation”, Harper Business.

REFERENCES

1. https://www.ideou.com/pages/design-thinking#process
2. https://blog.forgeforward.in/valuation-risk-versus-validation-risk-in-product-innovations-49f253ca86_2

3. https://blog.forgefor ward.in/product-innovation-rubric-adf5ebdfd356
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4. https://blog.forgefor ward.in/evaluating-product-innovations-e8178e58b86e
5. _https://blog.forgefor ward.in/user-quide-for-product-innovation-rubric-857181b253dd
6. _https://blog.forgefor ward.in/star tup-failure-is-like-true-lie-7812cdfe9b85

MF3003 REVERSE ENGINEERING LTPC
3003
COURSE OBJECTIVES:

The main learning objective of this course is to prepare students for:

e Applying the fundamental concepts and principles of reverse engineering in product design and
development.

e Applying the concept and principles material characteristics, part durability and life limitation in
reverse engineering of product design and development.

e Applying the concept and principles of material identification and process verification in reverse
engineering of product design and development.

¢ Analysing the various legal aspect and applications of reverse engineering in product design and
development.

e Understand about 3D scanning hardware & software operations and procedure to generate 3D
model

UNIT | INTRODUCTION & GEOMETRIC FORM 9
Definition — Uses — The Generic Process — Phases — Computer Aided Reverse Engineering -
Surface and Solid Model Reconstruction — Dimensional Measurement — Prototyping.

UNIT Il MATERIAL CHARACTERISTICS AND PROCESS IDENTIFICATION 9

Alloy Structure Equivalency — Phase Formation and ldentification — Mechanical Strength —
Hardness —Part Failure Analysis — Fatigue — Creep and Stress Rupture — Environmentally Induced
Failure Material Specification - Composition Determination - Microstructure Analysis - Manufacturing
Process Verification.

UNIT I DATA PROCESSING 9
Statistical Analysis — Data Analysis — Reliability and the Theory of Interference — Weibull Analysis —
Data Conformity and Acceptance — Data Report — Performance Criteria — Methodology of
Performance Evaluation — System Compatibility.

UNIT IV 3D SCANNING AND MODELLING 9
Introduction, working principle and operations of 3D scanners: Laser, White Light, Blue Light -
Applications- Software for scanning and modelling: Types- Applications- Preparation techniques for
Scanning objects- Scanning and Measuring strategies - Calibration of 3D Scanner- Step by step
procedure: 3D scanning - Geometric modelling — 3D inspection- Case studies.

UNITV  INDUSTRIAL APPLICATIONS 9
Reverse Engineering in the Automotive Industry; Aerospace Industry; Medical Device Industry. Case
studies and Solving Industrial projects in Reverse Engineering.Legality: Patent — Copyrights —Trade
Secret — Third-Party Materials.

TOTAL : 45 PERIODS

COURSE OUTCOMES:

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

o Apply the fundamental concepts and principles of reverse engineering in product design and
development.

o Apply the concept and principles material characteristics, part durability and life limitation in
reverse engineering of product design and development.

e Apply the concept and principles of material identification and process verification in reverse
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engineering of product design and development.

o Apply the concept and principles of data processing, part performance and system compatibility
in reverse engineering of product design and development.

¢ Analyze the various legal aspect

o Applications of reverse engineering in product design and development.

TEXT BOOKS:

1. Robert W. Messler, Reverse Engineering: Mechanisms, Structures, Systems & Materials, 1st
Edition, McGraw-Hill Education, 2014

2. Wego Wang, Reverse Engineering Technology of Reinvention, CRC Press, 2011

REFERENCES:

1. ScottJ. Lawrence , Principles of Reverse Engineering, Kindle Edition, 2022

2. Kevin Otto and Kristin Wood, Product Design: Techniques in Reverse Engineering and New
Product Development, Prentice Hall, 2001

3. Kathryn, A. Ingle, “Reverse Engineering”, McGraw-Hill, 1994.

4. Linda Wills, “Reverse Engineering”, Kluver Academic Publishers, 1996

5. Vinesh Raj and Kiran Fernandes, “Reverse Engineering: An Industrial Perspective”, Springer-
Verlag London Limited 2008.

OPR351 SUSTAINABLE MANUFACTURING LTPC
300 3

COURSE OBJECTIVES:

. To be acquainted with sustainability in manufacturing and its evaluation.

. To provide knowledge in environment and social sustainability.

. To provide the student with the knowledge of strategy to achieve sustainability.

o To familiarize with trends in sustainable operations.

° To create awareness in current sustainable practices in manufacturing industry.

UNIT =1 ECONOMIC SUSTAINABILITY 9

Industrial Revolution-Economic sustainability: globalization and international issues Sustainability
status - Emerging issues- Innovative products- Reconfiguration manufacturing enterprises -
Competitive manufacturing strategies - Performance evaluation- Management for sustainability -
Assessments of economic sustainability

UNIT =1l SOCIAL AND ENVIRONMENTAL SUSTAINABILITY 9
Social sustainability — Introduction-Work management -Human rights - Societal commitment -
Customers -Business practices -Modelling and assessing social sustainability. Environmental issues
pertaining to the manufacturing sector: Pollution - Use of resources -Pressure to reduce costs -
Environmental management:. Processes that minimize negative environmental impacts -
environmental legislation and energy costs - need to reduce the carbon footprint of manufacturing
Operations-Modelling and assessing environmental sustainability

UNIT =11l SUSTAINABILITY PRACTICES 9
Sustainability awareness - Measuring Industry Awareness-Drivers and barriers -Availability of
sustainability indicators -Analysis of sustainability practicing -Modeling and assessment of
sustainable practicing -Sustainability awareness -Sustainability drivers and barriers - Availability of
sustainability indicators- Designing questionnaires- Optimizing Sustainability Indexes-Elements —
Cost and time model.

UNIT - IV MANUFACTURING STRATEGY FOR SUSTAINABILITY 9
Concepts of competitive strategy and manufacturing strategies and development of a strategic
improvement programme - Manufacturing strategy in business success strategy formation and
formulation - Structured strategy formulation - Sustainable manufacturing system design options -
Approaches to strategy formulation - Realization of new strategies/system designs.
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UNIT -V TRENDS IN SUSTAINABLE OPERATIONS 9
Principles of sustainable operations - Life cycle assessment manufacturing and service activities -
influence of product design on operations - Process analysis — Capacity management - Quality
management -Inventory management - Just-In-Time systems - Resource efficient design -
Consumerism and sustainable well-being.

TOTAL: 45 PERIODS
COURSE OUTCOMES
Upon successful completion of the course, students should be able to:
CO1.: Discuss the importance of economic sustainability.
CO2: Describe the importance of sustainable practices.
CO3: Identify drivers and barriers for the given conditions.
CO4: Formulate strategy in sustainable manufacturing.
CO5: Plan for sustainable operation of industry with environmental, cost consciousness.

TEXT BOOKS:

1. Ibrahim Garbie, “Sustainability in Manufacturing Enterprises Concepts, Analyses and
Assessments for Industry 4.0”, Springer International Publishing., United States, 2016,
ISBN-13: 978-3319293042.

2. Davim J.P., “Sustainable Manufacturing”, John Wiley & Sons., United States, 2010,ISBN:
978-1-848-21212-1.

REFERENCES:

1. Jovane F, Emper, W.E. and Williams, D.J., “The ManuFuture Road: Towards
Competitive and Sustainable High-Adding-Value Manufacturing”, Springer,2009, United
States, ISBN 978-3-540-77011-4.

2. Kutz M., “Environmentally Conscious Mechanical Design”, John Wiley & Sons., United
States, 2007, ISBN: 978-0-471-72636-4.

3. Seliger G., “Sustainable Manufacturing: Shaping Global Value Creation”, Springer,
United States, 2012, ISBN 978-3-642-27289-9.

Mapping of COs with POs and PSOs
COs/Pos POs PSOs
&PSOs 1 |2 |3 |4 |5 |6 |7 [8 |9 |10 11 12 1 |2 |3
Cco1 3 - 2 - - - 2 2 - 1 1 2 2 2 1
CO2 3 - - - - - 2 - - 1 1 2 1 2 2
COo3 3 - - - - - 2 3 - 1 1 2 1 2 2
CO4 3 - 3 - - - 2 - 1 1 2 2 2 1
CO5 3 - 3 - - - 2 2 - 1 1 2 2 2 1
CO/PO & PSO
Average 3 - 3 - - - 2 2 - 1 1 2 2 2 1
1 - Slight, 2 — Moderate, 3 — Substantial

AU3791 ELECTRIC AND HYBRID VEHICLES LTPC

300 3

COURSE OBJECTIVES:

The objective of this course is to prepare the students to know about the general aspects of Electric
and Hybrid Vehicles (EHV), including architectures, modelling, sizing, and sub system design and
hybrid vehicle control.

UNIT | DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES 9
Need for Electric vehicle- Comparative study of diesel, petrol, hybrid and electric Vehicles.
Advantages and Limitations of hybrid and electric Vehicles. - Design requirement for electric
vehicles- Range, maximum velocity, acceleration, power requirement, mass of the vehicle. Various
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Resistance- Transmission efficiency- Electric vehicle chassis and Body Design, Electric Vehicle
Recharging and Refuelling Systems.

UNIT Il ENERGY SOURCES 9
Battery Parameters- - Different types of batteries — Lead Acid- Nickel Metal Hydride - Lithium ion-
Sodium based- Metal Air. Battery Modelling - Equivalent circuits, Battery charging- Quick Charging
devices. Fuel Cell- Fuel cell Characteristics- Fuel cell types-Half reactions of fuel cell. Ultra
capacitors. Battery Management System.

UNIT Il MOTORS AND DRIVES 9
Types of Motors- DC motors- AC motors, PMSM motors, BLDC motors, Switched reluctance
motors working principle, construction and characteristics.

UNIT IV POWER CONVERTERS AND CONTROLLERS 9
Solid state Switching elements and characteristics — BJT, MOSFET, IGBT, SCR and TRIAC -
Power Converters — rectifiers, inverters and converters - Motor Drives - DC, AC motor, PMSM
motors, BLDC motors, Switched reluctance motors — four quadrant operations —operating modes

UNIT V HYBRID AND ELECTRIC VEHICLES 9
Main components and working principles of a hybrid and electric vehicles, Different configurations
of hybrid and electric vehicles. Power Split devices for Hybrid Vehicles - Operation modes - Control
Strategies for Hybrid Vehicle - Economy of hybrid Vehicles - Case study on specification of electric
and hybrid vehicles.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
At the end of this course, the student will be able to
1. Understand the operation and architecture of electric and hybrid vehicles
2. ldentify various energy source options like battery and fuel cell
3. Select suitable electric motor for applications in hybrid and electric vehicles.
4. Explain the role of power electronics in hybrid and electric vehicles
5. Analyze the energy and design requirement for hybrid and electric vehicles.

TEXT BOOKS:
1. Igbal Husain, “ Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press,2003
2. Mehrdad Ehsani, “ Modern Electric, Hybrid Electric and Fuel Cell Vehicles”, CRCPress,2005.

REFERENCES:

1. James Larminie and John Lowry, “Electric Vehicle Technology Explained “ John Wiley &
Sons,2003

2. Lino Guzzella, “ Vehicle Propulsion System” Springer Publications,2005

3. Ron HodKinson, “Light Weight Electric/ Hybrid Vehicle Design”, Butterworth Heinemann
Publication,2005.
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OAS352 SPACE ENGINEERING

OBJECTIVES:

Use the standard atmosphere tables and equations.

Find lift and drag coefficient data from NACA plots.

Apply the concept of static stability to flight vehicles.

Describe the concepts of stress, strain, Young’s modulus, Poisson’s ratio, yield strength.
Demonstrate a basic knowledge of dynamics relevant to orbital mechanics.

YVVVY

UNIT | STANDARD ATMOSPHERE 6
History of aviation — standard atmosphere - pressure, temperature and density altitude.

UNIT II AERODYNAMICS 10
Aerodynamic forces — Lift generation Viscosity and its implications - Shear stress in a velocity profile
- Lagrangian and Eulerian flow field - Concept of a streamline — Aircraft terminology and geometry -
Aircraft types - Lift and drag coefficients using NACA data.

UNIT 1 PERFORMANCE AND PROPULSION 9
Viscous and pressure drag - flow separation - aerodynamic drag - thrust calculations -thrust/power
available and thrust/power required.

UNIT IV AIRCRAFT STABILITY AND STRUCTURAL THEORY 10
Degrees of freedom of aircraft motions - stable, unstable and neutral stability - concept of static
stability - Hooke’s Law- brittle and ductile materials - moment of inertia - section

modulus.

UNIT V SPACE APPLICATIONS 10
History of space research - spacecraft trajectories and basic orbital manoeuvres - six orbital
elements - Kepler’s laws of orbits - Newtons law of gravitation.

TOTAL: 45 PERIODS
OUTCOMES:
O llustrate the history of aviation & developments over the years
[0 Ability to identify the types & classifications of components and control systems
O Explain the basic concepts of flight & Physical properties of Atmosphere
O Ident