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Department of Aeronautical Engineering

Vision of the Institute

To become a premier institution by producing professionals with strong technical knowledge,
innovative research skills, and high ethical values

Mission of the Institute
IM1: To provide academic excellence in technical education through novel teaching methods
IM2: To empower students with creative skills and leadership qualities

IM3: To produce dedicated professionals with social responsibility

Vision of the Department

To be a global player and prepare the students with knowledge, skills, and ethics for their
successful deployment in Aeronautical Engineering.

Mission of the Department

DM1: To nurture the students technically based on current trends and opportunities in the global
Aerospace industry.

DM2: To develop the students as innovative engineers to address the contemporary issues in the
Aeronautical field.

DM3: To inculcate professional and social responsibility based on an innate ethical value system.

Program Educational Objectives (PEOs) of the Department

PEOL: Graduates shall exhibit their sound theoretical and practical knowledge with skills for
successful employment, advanced education, research, and entrepreneurial endeavors.

PEO2: Graduates shall establish deep-rooted mastering abilities, professional ethics, and
communication alongside business abilities and initiative through lifelong learning experiences.

PEO3: Graduates shall become leaders and innovators by devising engineering solutions to care
for modern society.
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Program Outcomes (POs)

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

PO2 | Problem analysis Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first

| principles of mathematics, natural sciences, and engineering sciences.

PO3 | Design/development | Design solutions for complex engineering problems and design system
of solutions components or processes that meet the specified needs with appropriate

consideration for the public health and safety, and the cultural, societal,
and environmental considerations.

PO4 | Conduct Use research-based knowledge and research methods including design
investigations of | of experiments, analysis and interpretation of data, and synthesis of the
complex problems | information to provide valid conclusions.

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

PO6 | The engineer and | Apply reasoning informed by the contextual knowledge to assess

society societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice

PO7 | Environment  and | Understand the impact of the professional engineering solutions in
sustainability societal and environmental contexts, and demonstrate the knowledge

of, and need for sustainable development.

PO8 | Ethics Apply ethical principles and commit to professional ethics,
responsibilities, and norms of the engineering practice.

PO9 | Individual and team | Function effectively as an individual, and as a member or leader in

work diverse teams, and in multidisciplinary settings.

PO10 | Communication Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation,
make effective presentations, and give and receive clear instructions.

POI11 | Project management | Demonstrate knowledge and understanding of the engineering and
and finance management principles and apply these to one’s own work, as a member

and leader in a team, to manage projects and in multidisciplinary
environments

PO12 | Life-long learning Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of

| technological change. -
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Program Specific Outcomes (PSOs)
The graduates will be able to

PSO1: Apply the knowledge of aerodynamics, structures, propulsion, avionics, and aircraft
maintenance to give solutions for complex engineering problems.

PSO2: Use progressive methodology and tools involving design, analyze, and experiment in
aircraft design.
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. AERONAUTICAL ENGINEERING (UG)

REGULATION-2016 & 2019
REGULATION-2019

For the students admitted during the academic year 2021-2022 and onwards

SEMESER I
S.No. | Course Course Title Course | | || p | c|c1a|ESE | TOTAL
Code category
THEORY
I. | 21HE1101 | Technical English HS 2 |1]o|3] 40 | 60| 100
2. | 21MA1102 | Calculus and linear BS 3 [1lolal 4|6 | 100
algebra
THEORY & LAB COMPONENT
3. | 21PH1151 | Applied Physics BS 2 0]2]3]| 50| 50 100
4. | 2ICYI1151 | Chemistry for Engineers BS 2 0] 2]3]| 50| 50 100
5. | 21cs1151 | Python Programming ES 2 lol213]50] s0] 100
and Practices
6. | 2IME1152 | Engineering Drawing ES 1 043 50 | 50 100
PRACTICAL
7. | 21HE107) | Language Competency HS o |ol2]1]100] 0 100
Enhancement Course-I
MANDATORY COURSE
8. | 21mE1072 | Career GuidanceLevel | yeyy |5 1ol o]0 100 0 | 100
9. | 21HE1073 | Entrepreneurship & NeM | 1 {olofol1o00] o | 100
Innovation
10. | 2IMC1191 | Induction Program MC 0 (0j0f0] 0| O 0
Total: 15 |2]12]20] 580 | 320 900




SEMESTER I1

S.No. C(‘:’“"se Course Title Course | , ' v+ | p | ¢ | CIA | ESE | TOTAL
ode category
THEORY
1. | 21HB3101 |Business English for HS [2 10| 3| 40 | 60 100
Engineers
2. | 21MA2101 | Differential equations BS 3(1/0]| 4| 40 | 60 100
and complex variables
Basic of Electrical and
3.| 21EE2103 | Electronics ES 31]0)01] 3 40 60 100
Engineering
4. | 2IME2101 | Engineering Mechanics ES 3({]0[0) 3| 40 60 100
THEORY & LAB COMPONENT
5.| 21PH2151 | Material Science BS 2191213 50 50 100
6. 21CY2151 | Environmental Studies BS 2 213 50 50 100
PRACTICAL
7.| 21HE2071 | Language Competency | g 1 o [ o1 5[ 1 | 100 | 0 100
Enhancement Course-I]
8. | 21ME200; | Engineering Practices ES ololal2] 60 | 40 100
Laboratory
MANDATORY COURSE
Career Guidance Level
—1I
9.| 21HE2072 | Personality, Aptitude NCM [2 (0|00 100 0 100
and Career
Development
Total: 1712 | 10|22 | 520 | 380 900
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For the students admitted during the academic year 2020-2021 and onwards
SEMESTER I11

S.No, | Course Course Title Course |, |+ 1p| ¢ | clA | ESE | TOTAL
Code category
THEORY
1. | 19MA310; | Fourier Series and BS [3|1|o|la] 25| 75| 100
Statistics
2. | 19AE320) | Elements of PC 3lolo] 3] 25 | 75 100
Aeronautics
3. | 19AE3202 | Engineering Fluid pc |3lolo| 3| 25| 75| 100
Mechanics
4. | 19AE3203 | Solid Mechanics PC 3lolo| 3] 25 | 75 100
THEORY WITH LAB
5. | 19AE3251 |Aero Engineering PC 31024 50 | 50 100
Thermodynamics
PRACTICAL
6. | 19AE300] | Aircraft Component pc |o|o|3]15] s0 | so 100
Drawing Laboratory
Fluid mechanics and
7. | 19AE3002 | Solid mechanics PC olo|3]15] s0 | s0 100
Laboratory
8. | 19MC3191 | Indian Constitution MC |2]olo] o 100] o 100
NON-CREDIT COURSE (MANDATORY)
9. | 19HE3072 | Career Guidance NeM | 2]ofol o | 100 o 100
Level = I11
10.| 19HE3073 | Leadership NCM [ 1|o]o|l o | 100]| o 100
Management Skills
Total: 2001|820/ 55 | 450 | 1000
SEMESTER IV
Course Course Title Course |, 'mp| ¢ | cia | Esg | TOTA
Code category L
THEORY
1. | 19MA4101 | Numerical Methods BS 311/ 0 25 | 75 100
2. | 19AE4201 | Aerodynamics pPC 31110 25 75 100
3. | 19AE4202 | Gas Turbine PC 3 {olo| 3| 25| 75 100
Propulsion
4. | 19AE4203 |Mechanics of PC 3lolo] 3| 25| 75 | 100
Machines
THEORY WITH LAB
5. | 19AE4251 | Aircraft Structures-1 | PC | 3 [0[ 2| 4 [ 50 [ s0 [ 100
PRACTICAL
6. | 19AE4001 |/Acrodynamics PC 3015] 50 | s0 | 100
Laboratory




7. | 19AE4002 | Propulsion pc | olo/3]|15] 50| 50 | 100
Laboratory
NON-CREDIT COURSE (MANDATORY)
Essence of Indian
Traditional
8. 19AC4191 Knowledge/Value MC 2 1010 0 100 0 100
Addition
Career Guidance
Level =1V
9. 19HE4072 | Personality, Aptitude NCM 2 (0] 0 0 100 0 100
and Career
Development
10.| 19HE4073 | Ideation Skills EEC | 0 0 100 0 100
Total: 20 (2] 8 | 21 | 550 | 450 1000
For the students admitted during the academic year 2019-2020 and onwards
SEMESTER V
gNg. | Somme Course Title Course |\ 11 p| c | cIA | ESE | TOTAL
Code category
THEORY
1. 19AES5201 | Advanced Propulsion PC 3100 3 25 75 100
2. | 19AE5202 | Aircraft Structures - 11 PC 3{ojlo| 3] 25 | 75 100
3. | 19AE5203 | Flight Dynamics PC 3 (1]0] 4| 25 75 100
4. | 19AE5204 | High Speed pc |3 folo]| 3] 25| 75 | 100
Aerodynamics
5. '9A§53X Professional Elective-1| PE | 3 |0o|o| 3| 25 | 75 | 100
THEORY WITH LAB
Aircraft Systems and
6. | 19AE5251 | General Maintenance PC 210121 3 50 50 100
Practices
PRACTICAL
UAV design and
7. | 19AE5001 | Aeromodelling PC 0103 15| 50 50 100
Laboratory
8, | 19AES5002 | Alrcraft Structures pc | olo|3]15] 50 | s0 100
Laboratory -II
MANDATORY COURSE
9. I19HES071 | Soft Skill-I 0 1 100 0 100
10.| 19HE5072 | Design thinking 0] 1 100 0 100
Total: 8| 24| 425 525 1000




SEMESTER VI

SiNg | Course Course Title Course |7 |& C | CIA | ESE | TOTAL
Code category
THEORY
1. | 19AE6181 | Total Quality Hs |30 3025 | 75 | 100
Management
Finite Element
2. | 19AE6201 | Methods in PC 310 3 25 75 100
Engineering
3, | ToAEsagy | Composite Materials Pc [3]o0 3| 25 | 75 100
and Structures
4. | 19AE6203 | Heat Transfer PC 310 3 23 75 100
5. I9A§63X Erofessmnal Elective- PE 3o 3 25 75 100
6. | 1PXXEP | Open Elective- OE |30 3025 | 75| 100
PRACTICAL
7. | 19ARs001 | Structural Simulation PC |00 150 50 | 50 | 100
Laboratory
Aero Engine and
8. | 19AE6002 Airframe Laboratory PC 010 1.5 50 50 100
MANDATORY COURSE
9. | 19HE6071 | Soft skill-11 EEC 1 (0 1 100 0 100
Intellectual Property
10| 19HE6072 Rights (IPR) EEC 1 | 1 100 0 100
11| 19AE6701 | Intemship/Industrial | poe |4 1 g 1| o | 100] 100
Training
Total: ﬁ 0 24 | 450 | 650 1100
LIST OF PROFESSIONAL ELECTIVES
PROFESSIONAL ELECTIVE-I
Course : Course
SLNo. | oot Course Title estegory | L | T C | CIA | ESE | TOTAL
THEORY
1: 19E15331 | Control Engineering PE 3 0 3 25 15 100
2. | 19AEs301 | Aireaft Materials and PE |3 ] 0 3|25 | 75 100
Process
3. 19AES5302 | Wind tunnel techniques PE 3 0 3 25 75 100
4, 19AES5303 | UAV and MAYV design PE 3 0 3 25 75 100
5. | 19AES304 | Non Destructive 3| 25 | 75 100
Evaluation




PROFESSIONAL ELECTIVE-II

Course
S1. No. Cé’:;:" Course Title category | L | T |P| € | CIA | ESE | TOTAL
THEORY
1. 19AE6301 | Theory of Elasticity PE 3 0 [{0] 3 25 75 100
2 19AE6302 | Introduction to cryogenics | PE 3 0 (0] 3 25 75 100
3. 19AE6303 | Boundary Layer Theory PE 3 0 10| 3 25 75 100
4, 19AE6304 | Al & IoT for aviation PE 3 0 10| 3 25 75 100
5. | maBsans;| AT Nntnmace PE | 3o o3| 25|75 100
and Repair
LIST OF OPEN ELECTIVE
Course
iy Conrse Course Title category |y, P|C| CIA | ESE | TOTAL
No. Code
THEOR
1. | 19AE6401 | Introduction to Flight OE 3 013 25 75 100
For the students admitted during the academic year 2018-2019 and onwards
SEMESTER VII
S.No C(‘:’:['l':e Course Title L|T|P|C|CIA | ESE | TOTAL
THEORY
1 16AE7201 | Avionics 310 10|3 25 75 100
2 16AE7202 | Computational Fluid Dynamics 310103 | 25 75 100
3 16AE73XX | Professional Elective-II1 310103 25 75 100
4 16AE73XX | Professional Elective-1V 3 0|0} 3 25 75 100
5 16XX74XX | Open Elective-II 310 (0|3 25 15 100
PRACTICAL
6 16AE7001 | Aero Engine and Airframe Laboratory | 0 | 0 | 4| 2 50 50 100
7 16AE7002 | Avionics Laboratory 0 1]01[4] 2 50 50 100
8 16AE7701 | Internship / Industrial Training 0|00 2 0 100 100
9 16AE7702 | Technical Publication 0 [0]j0]| 1 0 100 100
Total: | 15| 0 | 8| 22 | 225 | 675 900




SEMESTER VIII

S.No. Cg:;:" Course Title L |T|P| C |CIA| ESE | TOTAL
THEORY
| 16 AE83XX | Professional Elective-V 3 0f 0 3 25 75 100
2 16 AES83XX | Professional Elective-VI 3]0 0 3 25 75 100
PRACTICAL
3 [ 16AE8901 | Project work 0 [0 O 10 100 100 200
Total | 6 0| 0 16 150 250 400
LIST OF PROFESSIONAL ELECTIVES
PROFESSIONAL ELECTIVE-III
S.No. Cg{")’;z" Course Title L | T|P| cC|CIA|ESE| TOTAL
THEORY
Vibration and Elements of
1 16 AE7301 Aéto Elasticity 3 0 0] 3 25 75 100
2 16AE7302 | Satellite Propulsion 3 0 0 3 25 75 100
3 16AE7303 | Rockets and Missiles 3 0 0 3 25 75 100
4 16AE7304 | Airframe Maintenanceand | 5 | o [g| 5 | 25 | 75 100
Repair
PROFESSIONAL ELECTIVE-IV
S.No. Cg:;:" Course Title L | T|p| c|cia|ESE| TOTAL
THEORY
1 16AE7305 | Experimental Stress analysis 3 0 |0 3 25 75 100
2 16AE7306 | Helicopter Theory 3 0 |0 3 25 75 100
3 16AE7307 | Aircraft Design 3 0 [0 3 25 75 100
4 16AE7308 | Engine system and control 3 0 0] 3 25 75 100
PROFESSIONAL ELECTIVE-V
S.No. Cé’:gze Course Title L | T |P| C |CIA|ESE | TOTAL
THEORY
1 16AEB301 | Fatigue and Fracture 3 0 [0 3 25 75 100
2 16AE8302 | Professional Ethics £ 0 0 3 25 75 100
3 16AE8303 | Space Mechanics 3 0 [0 3 25 75 100
4 16AE8304 Ay:atlcm Management and 3 0o lol 3 25 75 100
Air safety




PROFESSIONAL ELECTIVE-VI

S.No. Cg:d"ie Course Title L | T |P| C |CIA|ESE|TOTAL
THEORY
1 16AE8305 | Structural Dynamics 3 0 |0] 3 25 75 100
2 16AE8306 | UAV Systems 3 0 0 3 25 75 100
3 16AE8307 | Experimental Aerodynamics 3 0 [0] 3 25 75 100
4 16AES308 Air Transl?onataon control 3 0o lol 3 ’5 25 100
and Planning
OPEN ELECTIVE -1
S.No. Cg{‘:‘;’i" Course Title L | T|P| C |CIA|ESE|TOTAL
THEORY
| 16AE7402 Aem(':lyn:'mncs for Industrial 3 o lol 3 25 75 100
Applications
2 16AE7403 | Introduction to Drones 3 0 0] 3 25 75 100
CREDIT DISTRIBUTION
R-2016
Semester I 11 I v A% VI VII VIII Total
Credits 27 25 23 25 24 25 22 16 187
R-2019
Semester I Il 111 v A% VI VIl VIII Total
Credits 20 22 20 21 24 24 20 14 165
{' -
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SYLLABUS



Programme Course Code Name of the Course L T P C

B.E. 21HE1181 TECHNICAL ENGLISH 2 1 0 3

(COMMON TO ALL BRANCHES)

1. To facilitate students to communicate effectively with coherence.
2. To train the learners in descriptive communication.
Course 3. To introduce professional communication.
Objective 4. To enhance knowledge and to provide the information on corporate environment.
5. To equip the trainers with the necessary skills on critical thinking.
Unit Description Instructional
Hours

Listening and Speaking — Opening a conversation. maintaining coherence. turn taking. closing a
conversation (excuse. general wishes. positive comments and thanks) Reading —Reading articles

| from newspaper. reading comprehension Writing Chart analysis, process description. Writing 9
instructions Grammar and Vocabulary- Tenses. Regular and irregular verb. technical vocabulary

Listening and Speaking- listening to product description. equipment & work place (purpose,
1 appearance, function) Reading- Reading technical articles Writing- Letter phrases, writing personal 9
letters. Grammar and Vocabulary-articles. Cause & effect. Prepositions.

Listening and Speaking- - listening to announcements Reading- Reading about technical
Il inventions. research and development Writing- Letter inviting a candidate for interview, Job 9
application and resume preparation Grammar and Vocabulary- Homophones and Homonyms.

Listening and Speaking- - Practice telephone skills and telephone etiquette (listening and
responding. asking questions).Reading- Reading short texts and memos Writing- invitation letters,
accepting an invitation and declining an invitation Grammar and Vocabulary- Modal verbs.
Collocation. Conditionals, Subject verb agreement and Pronoun-Antecedent agreement.

Listening and Speaking- listening to technical group discussions and participating in GDs
V  Reading- reading biographical writing - Writing- Proposal writing, Writing definitions. Grammar 9
and Vocabulary- Abbreviation and Acronym. Prefixes & suffixes, phrasal verbs.

Total Instructional Hours 45

COI- Trained to maintain coherence and communicate effectively.
CO2- Practiced to create and interpret descriptive communication.
Course CO3- Introduced to gain information of the professional world.
Outcome CO4- acquired various types of communication and etiquette.
CO5- Taught to improve interpersonal and intrapersonal skills.

TEXT BOOKS:
T1- Norman Whitby, “Business Benchmark-Pre-intermediate to Intermediate™, Cambridge University Press.
2014
T2-Rizvi, Ashraf. M. Effective Technical Communication. Tata McGraw-Hill, 2005.
REFERENCE BOOKS :
R1- Meenakshi Raman and Sangeetha Sharma. “Technical Communication-Principles and Practice”, Oxford
University Press. 2009.
R2- Raymond Murphy. “English Grammar in Use”-4" edition. Cambridge University Press. 2004
R3- Kamalesh Sadanan A Foundation Course for the Speakers of Tamil-Part-I &11”. Orient Blackswan,2010.
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Programme Code Name of the Course

CALCULUS AND LINEAR ALGEBRA
B.E. 21MA1102 (COMMON TO AERO, AUTO, MECH, MECHT, FOOD, 3 1
AGRI & CIVIL)

1. Understand the concept of differentiation.

0 4

2. Evaluate the functions of several variables which are needed in many branches of

L engineering.
.(f’lm,'c Understand the concept of double integrals.
. Objective AT :
: Understand the concept of triple integrals.
5. Develop the skill to use matrix algebra techniques that is needed by engineers for
practical applications.
Unit Description Hhatréctionsl
Hours
DIFFERENTIAL CALCULUS
| Rolle’s Theorem — Lagrange's Mean Value Theorem- Maxima and Minima — Taylor's and 12
Maclaurin’s Theorem.
MULTIVARIATE CALCULUS(DIFFERENTIATION)
1 Total derivatives - Jacobians— Maxima. Minima and Saddle points - Lagrange’s method of 12
undetermined multipliers — Gradient, divergence, curl and derivatives.
DOUBLE INTEGRATION
Double integrals in Cartesian coordinates—Area enclosed by the plane curves (excluding surface
L area)— Green’s Theorem (Simple Application) - Stoke’s Theorem — Simple Application involving L
cubes and rectangular parellopiped.
TRIPLE INTEGRATION
v Triple integrals in Cartesian co-ordinates — Volume of solids (Sphere. Ellipsoid, Tetrahedron) using
Cartesian co-ordinates. Gauss Divergence Theorem — Simple Application involving cubes and 12
rectangular parellopiped.
MATRICES
v Eigen values and Eigen vectors— Properties of Eigen values and Eigen vectors (without proof) - 12
Cayley - Hamilton Theorem (excluding proof) - Reduction of a quadratic form to canonical form
by orthogonal transformation.
Total Instructional Hours 60
CO1: Apply the concept of differentiation in any curve.
CO2: Identify the maximum and minimum values of surfaces.
Course CO3: Apply double integrals to compute area of plane curves.
Outcome CO4: Evaluation of triple integrals to compute volume of solids.

AERO

CO35: Calculate Eigen values and Eigen vectors for a matrix which are used to determine the natural

frequencies (or Eigen frequencies) of vibration and the shapes of these vibrational modes.
TEXT BOOKS:

T1 - Erwin Kreyszig. “Advanced Engineering Mathematics™. 10™ Edition. Wiley India Private Ltd. New

Delhi.2018.

T2 - Veerarajan T, “Engineering Mathematics™, McGraw Hill Education(India) Pvt Ltd. New Delhi, 2016.

REFERENCE BOOKS:

R1- Thomas & Finney ~ Calculus and Analytic Geometry™ . Sixth Edition..Narosa Publishing House. New Delhi.

R2 - BaliN.P &ManishGoyal.” ATextbookofEngineeringMathematics™.8" Edition. Laxmi Pub. Pvt. Ltd. 2011.

R3 - Grewal B.S. "Higher Engineering Mathematics™, 42" Edition, Khanna Publications, Delhi, 2012,

.
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Programme Course Code Name of the Course L: T P €
B.E. APPLIED PHYSICS

L (COMMON TO ALL BRANCHES) # 2 3
I. Enhance the fundamental knowledge in properties of matter
i 2.Analysis the oscillatory motions of particles
nb?urs:e 3. Extend the knowledge about wave optics
A)EHNE 4 Gals knowledge about laser and their applications
5.Conversant with principles of optical fiber. types and applications of optical fiber
Unit Description TRAy eciis s
Hours
PROPERTIES OF MATTER
Elasticity — Hooke's law — Stress-strain diagram - Poisson‘s ratio — Bending moment — 6+3=9
1 Depression of a cantilever — Derivation of Young's modulus of the material of the beam by
Uniform bending theory and experiment. Determination of Young’s modulus by uniform
bending method.
OSCILLATONS
Translation motion —Vibration motion — Simple Harmonic motion — Differential Equation of
| SHM and its solution —Damped harmonic oscillation - Torsion stress and deformations — Torsion 6+3=9

pendulum: theory and experiment. Determination of Rigidity modulus — Torsion pendulum.

WAVE OPTICS

Conditions for sustained Interference — air wedge and it’s applications - Diffraction of light — 6+6=12
m Fresnel and Fraunhofer diffraction at single slit —Diffraction grating— Ravleigh's criterion of

resolution power - resolving power of grating. Determination of wavelength of mercury

spectrum — spectrometer grating. Determination of thickness of a thin wire — Air wedge

method.

LASER AND APPLICATIONS 6+3=9

ontaneous emission and stimulated emission — Population inversion — Pumping methods —
v Derivation of Einstein‘s coefficients (A&B) — Type of lasers — Nd:YAG laser and CQ, laser-
Laser Applications — Holography — Construction and reconstruction of images. Determination

of Wavelength and particle size using Laser.

FIBER OPTICS AND APPLICATIONS
Principle and propagation of light through optical fibers — Derivation of numerical aperture and

\% acceptance angle — Classification of optical fibers (based on refractive index. modes and 6
materials) — Fiber optical communication link — Fiber optic sensors — Temperature and
displacement sensors,

Total Instructional Hours 45
CO1I: Illustrate the fundamental properties of matter

CO2: Discuss the Oscillatory motions of particles

CO3: Analyze the wavelength of different colors

CO4: Understand the advanced technology of LASER in the field of Engineering
CO3: Develop the technology of fiber optical communication in engineering field

TEXT BOOKS:

Course
Outcome

T1 - Rajendran V., Applied Physics. Tata McGraw Hill Publishing Company Limited. New Delhi, 2017.
T2- Gaur R K. and Gupta S.L., Engineering Physics, 8" edition. Dhanpat Rai Publications (P) Ltd.. New
Delhi, 2015.

REFERENCE BOOKS: .
R1 -Arthur Beiser “Concepts of Modern Physics” Tata McGraw Hill, New Delhi — 2015
R2 -M.N Avadhanulu and PG Kshirsagar “A Text Book of Engineering physics” S. Chand and Company
Itd.. New Delhi 2016
R3 - Dr. G. Senthilkumar “Engineering Physics — I
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Programme Course Code Name of the Course L T P
- . CHEMISTRY FOR ENGINEERS
RE/R.Tedh SRS (COMMON TO ALL BRANCHES)

(]
o

Course Objective
1. The boiler feed water requirements, related problems and water treatment techniques.
2. The principles of polymer chemistry and engineering applications of polymers and composites.
3. The principles of electrochemistry and with the mechanism of corrosion and its control.
4. The principles and generation of energy in batteries. nuclear reactors, solar cells, wind mills and
fuel cells.
The important concepts of spectroscopy and its applications.

Unit Description Instructional
Hours

W

1 WATER TECHNOLOGY
Hard water and soft water- Disadvantages of hard water- Hardness: types of hardness, simple
calculations, estimation of hardness of water — EDTA method — Boiler troubles - Conditioning 6 +3=9
methods of hard water — External conditioning - demineralization process - desalination: definition,
reverse osmosis — Potable water treatment — breakpoint chlorination. Estimation of total,
permanent and temporary hardness of water by EDTA.

Il POLYMER & COMPOSITES
Polymerization — types of polymerization — addition and condensation polymerization — mechanism
of free radical addition polymerization — copolymers — plastics: classification — thermoplastics and
thermosetting plastics, preparation, properties and uses of commercial plastics — PVC, Bakelite — 6
moulding of plastics (extrusion and compression); Composites: definition, types of composites —
polymer matrix composites (PMC) -FRP

I ELECTROCHEMISTRY AND CORROSION
Electrochemical cells — reversible and irreversible cells - EMF- Single electrode potential — Nernst
equation (derivation only) — Conductometric titrations. Chemical corrosion — Pilling — Bedworth

. rule — electrochemical corrosion — different types —galvanic corrosion — differential aeration

corrosion — corrosion control — sacrificial anode and impressed cathodic current methods -
protective coatings — paints — constituents and functions. Conductometric titration of strong acid
vs strong base (HCI vs NaOH). Conductometric precipitation titration using BaCl, and
Na,SO,. Estimation of Ferrous iron by Potentiometry.

IV ENERGY SOURCES AND STORAGE DEVICES
Introduction- nuclear energy- nuclear fission- controlled nuclear fission- nuclear fusion differences
between nuclear fission and fusion- nuclear chain reactions- nuclear reactor power generator-
classification of nuclear reactor- light water reactor- breeder reactor. Batteries and fuel cells: Types
of batteries- alkaline battery- lead storage battery- lithium battery- fuel cell H; -0, fuel cell
applications.

V  ANALYTICAL TECHNIQUES
Beer-Lambert’s law — UV-visible spectroscopy and IR spectroscopy — principle — instrumentation
(block diagram only) — flame photometry — principle — instrumentation (block diagram only) —
estimation of sodium by flame photometry — atomic absorption spectroscopy — principles —
instrumentation (block diagram only) — estimation of nickel by atomic absorption spectroscopy.
Determination of iron content of the water sample using spectrophotometer.(1,10
phenanthroline / thiocyanate method).

6+9=15

6+3

Total Instructional Hours 45

CO1: Differentiate hard and soft water and to solve the related problems on water purification and its
significance in industries and daily life

CO2: Acquire the basic knowledge of polymers, composites and FRP and their significance.

CO3: Develop knowledge on the basic principles of electrochemistry and understand the causes of
corrosion, its consequences (o minimize corrosion to improve industrial design.

CO4: Develop knowledge about the renewable energy resources and batteries along with the need of
new materials to improve energy storage capabilities.

COS5: Identify the structure and characteristics of unknown/new compound with the help
of spectroscopy.

Course
Outcome

TEXT BOOKS

T1 -P. N. Madudeswaran and B.Jeyagowri, “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd, Chennai (2019).
T2 - P.C.Jain and Monica Jain, “Engineering Chemistry™ Dhanpat Rai Pub, Co.. New Delhi (2018).

REFERENCE BOOKS

R1I - B.Sivasankar “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd, New Delhi (2012).
R2 - S.S.Dara “A Text book of Engineering Chemisgry™ S.Chand & Co. Ltd., New Delhi (2017).




Programme Course Code Name of the Course L P T C
B.E. 21CS1151 PYTHON PROGRAMMING AND PRACTICES 2 0 2 3
1. To know the basics of algorithmic problem solving
2. To read and write simple Python programs
Course 3. Todevelop Python programs with conditionals and loops and to define Python functions
Objective and call them
4. To use Python data structures — lists. tuples, dictionaries
5. To do input/output with files in Python
Unit Description strucfionsl
Hours
ALGORITHMIC PROBLEM SOLVING
Algorithms. building blocks of algorithms (statements, state. control flow,
0 functions). notation (pseudo code, flow chart, programming language). algorithmic 9
problem solving. simple strategies for developing algorithms (iteration, recursion).
Ilustrative 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.
DATA, EXPRESSIONS, STATEMENTS
Python interpreter and interactive mode: values and types: int, float, boolean, string.
I and list: variables, expressions. statements, tuple assignment. precedence of 742(P)

operators. comments: modules and functions, function definition and use. flow of
execution, parameters and arguments. lllusirative programs: exchange the values
of two variables, circulate the values of n variables, distance between two points.
CONTROL FLOW, FUNCTIONS
Conditionals: Boolean values and operators, conditional (if). alternative (if-else).
chained conditional (if-elif-else); lteration: state. while, for, break, continue, pass:
I Fruitful functions: return values, parameters. local and global scope. function 5+4(P)
composition, recursion: Strings: string slices, immutability, string functions and
methods. string module; Lists as arrays. lllustrative programs: square root, ged,
exponentiation, sum an array of numbers, linear search, binary search.
LISTS, TUPLES, DICTIONARIES
Lists: list operations, list slices, list methods, list loop, mutability. aliasing, cloning
IV lists. list parameters: Tuples: tuple assignment. tuple as return value: Dictionaries: 3+6(P)
operations and methods; advanced list progessing - list comprehension; /llustrative
programs. selection sori, insertion sor_‘!. mbrﬁ'ﬁ’ﬂ}ﬂogram.
FILES, MODULES, PACKAGES
v Files and exception: text files. reading and writing files, format operator: command
line arguments. errors and exceptions. hafidling  exceptions. modules. packages.
Hllustrative programs: word count, copying file contents.

Total Instructional Hours (29 + 16) 45

5+4(P)

COl:  Develop algorithmic solutions to simple computational problems
CO2:  Read. write, execute by hand simple Python programs

Course  CO3:  Structure simple Python programs for solving problems and Decompose a Python program into
Outcome functions

CO4:  Represent compound data using Pvthon lists. tuples. dictionaries
CO5:  Read and write data from/to files in Python Programs.
TEXT BOOKS:
T1:  Guido van Rossum and Fred L. Drake Jr. An Introduction to Python — Revised andupdated for Python
3.6.2. Shroff Publishers. First edition (2017).
T2:  S. Annadurai. S.Shankar. I.Jasmine. M.Revathi. Fundamentals of Pvthon Programming, Mc-Graw Hill
Education (India) Private Ltd, 2019

REFERENCE BOOKS:

RI: Charles Dierbach. —Introduction to Computer Science using Python: A Computational Problem-Solving
Focus, Wiley India Edition. 2013.
R2: Timothy A. Budd. —Exploring Pythonl, Mc-Graw Hill Education (India) Private Ltd.. 2015

R3: Robert Sedgewick. Kevin Wayne. Robert Dondero, —Introduction to Programming in Python: An Inter-
isciphinary Approach, Pearson India Education Services Pvt. Ltd., 2016
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PROGRAMME COURSE CODE NAME OF THE COURSE L T P C

B.E. 2IME1152 ENGINEERING DRAWING 1 0 4 3

I To gain the knowledge of Engineer’s language of expressing complete details about objects and
construction of conics and special curves.

C 2. To learn about the orthogonal projections of straight lines and planes.
ourse ; S : itk 5
Obiectivié 3. To acquire the knowledge of projections of simple solid objects in plan and elevation.
) 4. To learn about the projection of sections of solids and development of surfaces.
5. To study the isometric projections of different objects.
TOTAL
I
UNIT DESCRIPTION HOURS
PLANE CURVES
Importance of engineering drawing: drafting instruments; drawing sheets — layout and folding:
: Lettering and dimensioning. BIS standards, scales. 12

Geometrical constructions. Engineering Curves Conic sections — Construction of ellipse, parabola
and hyperbola by eccentricity method. Construction of cycloids and involutes of square and circle -
Drawing of tangents and normal to the above curves.
PROJECTIONS OF POINTS, LINES AND PLANE SURFACES
Introduction to Orthographic projections- Projection of points. Projection of straight lines inclined to
11 both the planes, Determination of true lengths and true inclinations by rotating line method. 12
Projection of planes (polygonal and circular surfaces) inclined to both the planes by rotating object
method (First angle projections only).
PROJECTIONS OF SOLIDS
11 Projection of simple solids like prisms, pyramids. cylinder and cone when the axis is perpendicular 12
and inclined to one plane by rotating object method.
SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES
Sectioning of simple solids with their axis in vertical position when the cutting plane is inclined to
v one of the principal planes and perpendicular to the other — Obtaining true shape of section. 12
Development of lateral surfaces of simple and sectioned solids— Prisms. pyramids. cylinder and cone.
Development of lateral surfaces of truncated solids.
ISOMETRIC AND ORTHOGRAPHIC PROJECTIONS
Isometric views and projections simple and truncated solids such as - Prisms. pyramids, cylinders.
V cones- combination of two solid objects in simple vertical positions. 12
Free hand sketching of multiple views from a pictorial drawing. Basics of drafting using AutoCAD
software.

TOTAL INSTRUCTIONAL HOURS 60

CO1: Understand and interpret the engineering drawings in order to visualize the objects and draw
the conics and special curves.
CO2: Draw the orthogonal projections of straight lines and planes.

O(f::;smee CO3: Interpret the projections of simple solid objects in plan and elevation.
CO4: Draw the projections of section of solids and development of surfaces of solids.
COS: Draw the isometric projections and the perspective views of different objects.
TEXT BOOK:

1. K.Venugopal, V.Prabu Raja. “Engineering Drawing, AutoCAD, Building Drawings”, 5 Edition New Age
International Publishers. New delhi 2016.

2. K.V.Natarajan. ~A textbook of Engineering Graphics™, Dhanlaksmi Publishers. Chennai.

REFERENCES:

1. Basant Agrawal and C.M.Agrawal, “Engineering Drawing”. Tata McGraw Hill Publishing Company
Limited.New Delhi 2008.

2. N.S. Parthasarathy, Vela Murali, “Engineering

N
Chairman  Bo
| AERO - HiCET



Programme Course Code Name of the Course L T P C

B.E. LANGUAGE COMPETENCY ENHANCEMENT
21IHEI071 0 D 2 1

COURSE- 1
(COMMON TO ALL BRANCHES)

¥ To enhance student language competency
i ¥ To train the students in LSRW skills
Course = i .
G v To develop student communication skills
Objective = . « : i i
v To empower the trainee in business writing skills.
v To train the students to react to different professional situations
Unit Description Instrectionsl
Hours
Listening
I Listening to technical group discussions and participating in GDs. listening to TED talks. Listen to 3
Interviews & mock interview. Listening short texts and memos.
Reading
11 Reading articles from newspaper, magazine, Reading comprehension. Reading about technical 3
inventions. research and development. Reading short texts and memos.
Writing
Il E-mail writing: Create and send email writing (to enquire about some details, to convey important 3
message to all, to place an order, to share your joy and sad moment). Reply for an email writing.
Speaking
v To present a seminar in a specific topic (what is important while choosing or deciding something to 3
do). To respond or answer for general questions (answer for your personal details. about your family.
education, your hobbies. your aim etc..).
Speaking
vV Participate in discussion or interactions (agree or disagree express your statement with a valid 3
reason, involve in discussion to express vour perspective on a particular topics).
Total Instructional Hours 15
CO1- Trained to maintain coherence and communicate effectively.
CO2- Practiced to create and interpret descriptive communication.
Course CO3- Introduced to gain information of the professional world.
Outcome CO4- acquired various types of communication and etiquette.
CO5- Taught to improve interpersonal and intrapersonal skills.
TEXT BOOKS:
T1 Norman Whitby. “Business Benchmark-Pre-intermediate to Intermediate™, Cambridge University Press.
2016.
T2 Ravmond Murphy. “Essential English Grammar™. Cambridge University Press. 2019
REFERENCE BOOKS:
R1: Meenakshi Raman and Sangeetha Sharma. “Technical Communication- Principles and Practice™. Oxford

University Press. 2009.

\/:
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Course code Course title LTEP C
200 0

21HE1072 CAREER GUIDANCE - LEVEL 1
Personality, Aptitude and Career Development
Pre-requisite None Syllabus version

1
Course Objectives:
* Introduce students to building blocks of Logical reasoning and Quantitative Aptitude [SLO 1]
= Train students on essential grammar for placements [SLO 2]
® Introduce students on scientific techniques to pick up skills [SLO 3]
* Provide an orientation for recruiter expectation in terms of non-verbal skills. and for how to
build one’s career with placements in mind [SLO 4]

Expected Course Outcome:
Enable students to approach learning Aptitude with ease. and understand recruiter expectation.

Student Learning Outcomes 1.2.3and 4
(SLO):

Module:1 Lessons on excellence 1 hour SLO: 3
Skill introspection, Skill acquisition, consistent practice

Module:2 Logical Reasoning 7 hours SLO: |
Thinking Skill
e  Problem Solving
¢ Critical Thinking
¢ Lateral Thinking
Taught through thought-provoking word and rebus puzzles. and word-link builder questions

” J e} F54° ">
?ofin_%& decoding, Series, Analogy, Odd man out and Visual reasoning
‘"% Coding and Decoding
*  Series
*  Analogy
e (Odd Man Out
*  Visual Reasoning

Sudoku puzzles
Solving introductory to moderate level sudoku puzzles to boost logical thinking and comfort with
numbers

Attention to detail
Picture and word driven Qs to develop attention to detail as a skill

Module:3 Quantitative Aptitude 8 hours SLO: 1
Speed Maths
*  Addition and Subtraction of bigger numbers
Square and square roots
Cubes and cube roots
Vedic maths techniques
Multiplication Shortcuts
Multiplication of 3 and higher digit numbers
Simplifications
Comparing fractions
Shortcuts to find HCF and LCM
Divisibility tests shortcuts

* ® & &5 8 5 5 & B

Algebra and functions

Module:4 Recruitment Essentials 1 hour SLO: 4
Looking at an engineering career through the prism of an effective resume

* Importance of a resume - the footprint of a person's career achievements

¢ How aresume looks like?



An effective resume vs. a poor resume: what skills vou must build starting today and how?

Impression Management
Getting it right for the interview:

Grooming, dressing
Body Language and other non-verbal signs
Displaying the right behaviour

Module:5  Verbal Ability 3 hours
Essential grammar for placements:

Nouns and Pronouns

Verbs

Subject-Verb Agreement
Pronoun-Antecedent Agreement
Punctuations

Verbal Reasoning

Total Lecture hours: 20 hours

SLO: 2

Mode of Evaluation: Assignments. 3 Assessments with End Semester (Computer Based Test)
Recommended by Board of

Studies

Approved by Academic Date

Council

N-T.
Chairman - R
AERO - HiCET
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Programme Course Name of the Course L T P C
Code

B.E. 21HE1073 ENTREPRENEURSHIP & INNOVATION | 0 0 0

I. To acquire the knowledge and skills needed to manage the development of innovation.
2. To recognize and evaluate potential opportunities to monetize these innovations,

C‘uur‘sc . 3. To plan specific and detailed method to exploit these opportunities.
Objective . :
4. To acquire the resources necessary to implement these plans.
5: To make students understand organizational performance and its importance.
Module Description Instructional
Hours
1. Entrepreneurial Thinking
2 Innovation Management
3. Design Thinking
4. Opportunity Spotting / Opportunity Evaluation
5. Industry and Market Research
6. Innovation Strategy and Business Models
7. Financial Forecasting
8 Business Plans/ Business Model Canvas
9. Entrepreneurial Finance
10. Pitching to Resources Providers / Pitch Deck
11. Negotiating Deals
12, New Venture Creation
13. Lean Start-ups
14, Entrepreneurial Ecosystem
15. Velocity Venture
Total Instructional Hours 15

CO1: Understand the nature of business opportunities. resources, and industries in critical and
creative aspects.
CO2: Understand the processes by which innovation is fostered, managed. and commercialized.
Course CO3: Remember effectively and efficiently the potential of new business opportunities.
Outcome CO4: Assess the market potential for a new venture, including customer need. competitors, and
industry attractiveness..
CO5: Develop a business model for a new venture. including revenue, Margins. operations,
working capital. and investment.
TEXT BOOKS
T1: Arya Kumar “Entrepreneurship — Creating and leading an Entreprencurial Organization™. Pearson. Second
Edition (2012).
T2: Emrah Yayici “Design Thinking Methodology™, Artbiztech. First Edition(2016).

REFERENCE BOOKS
R1: Christopher Golis “Enterprise & Venture Capital”, Allen & Unwin Publication. Fourth Edition (2007).
R2: Thomas Lock Wood & Edger Papke “Innovation by Design”, Career Press.com. Second Edition (2017).
R3: Jonathan Wilson “Essentials of Business Research”, Sage Publication. First Edition (2010).

WEB RESOURCES

W1: https://blof forgeforward.in/tagged/startup-lessons

W2: hitps://blof.forgeforward.in/tagged/entrepreurship

W3: https://blof forgeforward.in/tagged/minimum-viable-product

W4: https://blof .forgeforward.in/tagged/minimum-viable-product

W35: https://blof.forgeforward.in/tagged/innovation
Wé:https://www.youtube.com/watch?v=8vEvL 7uK Xs&list=PLmP9Orm TNPqBEVKbMSXvwlwn7fdnXe6Lw

-Cha:{:.‘rjnan -
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Unit

1

v

Course
Objective

Programme Course Code Name of the Course L T

B.E. 21HE2101 BUSINESS ENGLISH FOR ENGINEERS 2 1

1. To introduce to business communication.

2. To train the students to react to different professional situations.
3. To make the learner familiar with the managerial skills

4. To empower the trainee in business writing skills.

5. To learn to interpret and expertise different content.

Description

Listening and Speaking — listening and discussing about programme and conference arrangement
Reading —reading auto biographies of successful personalities Writing Formal & informal email

writing, Recommendations Grammar and Vocabulary- Business vocabulary, Adjectives &
adverbs

Listening and Speaking- listening to TED talks Reading-Making and interpretation of posters
Writing- Business letters: letters giving good and bad news. Thank you letter. Congratulating
someone on a success” Grammar and Vocabulary- Active & passive voice. Spotting errors
(Tenses, Preposition. Articles)

Listening and Speaking-travel arrangements and experience Reading- travel reviews Writing-
Business letters (Placing an order. making clarification & complaint letters). Grammar and
Vocabulary- Direct and Indirect speech.

Listening and Speaking- Role play- Reading- Sequencing of sentence Writing- Business report
writing (marketing. investigating) Grammar and Vocabulary- Connectors. Gerund & infinitive

Listening and Speaking- Listen to Interviews & mock interview Reading- Reading short stories.

reading profile of a company - Writing- Descriptive writing (describing one’s own experience)
Grammar and Vocabulary- Editing a passage(punctuation, spelling& number rules)

Total Instructional Hours

COI- Introduced to different modes and types of business communication.
CO2- Practiced to face and react to various professional situations efficiently.

Course CO3- learnt to practice managerial skills.
Outcome CO4- Familiarized with proper guidance to business writing.

CO35- Trained to analyze and respond to different types of communication.

TEXT BOOKS:
T1 - Norman Whitby. “Business Benchmark-Pre-intermediate to Intermediate™.Cambridge University Press,

2014,

T2- lan Wood and Anne Willams. “Pass Cambridge BEC Preliminary™, Cengage Learning press 2013.
REFERENCE BOOKS :

R1 -Michael Mc Carthy. “Grammar for Business™. Cambridge University Press. 2009
R2- Bill Mascull, “Business Vocabulary in use: Advanced 2™ Edition”, Cambridge University Press. 2009.

—t
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Instructional
Hours

R3-Frederick T. Wood. “Remedial English Grammar For Foreign Students™, Macmillan publishers. 1986.
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Course L T P C

Programme Codé Name of the Course
DIFFERENTIAL EQUATIONS AND COMPLEX
B.E. 21MA2101 VARIABLES 3 1 0 4

Describe some methods to solve different types of first order differential equations.

1.
Course 2. Solve ordinary differential equations of certain types using Wronskian technique.
Objectives 3. Use the effective mathematical tools for the solutions of partial differential equations.
4. Describe the construction of analytic functions and conformal mapping.
5. lustrate Cauchy’s integral theorem and calculus of residues.
Unit Description Instructional

Hours

FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS

I Equations of the first order and of the first degree — Homogeneous equations — Exact 12
differential equations — Linear equations — Equations reducible to the lincar form —
Benoulli's equation .
ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER ORDER
Second order linear differential equations with constant and variable co-efficients —

1 Cauchy — Euler equations — Cauchy — Lege