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AIRCRAFT MATERIALS AND PROCESSES Semester I11
Course Code BAE301 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Acquire knowledge of different aerospace materials & their properties.
e  Understand the Heat Treatment processes of aircraft metals and alloys

® Characteristics and Applications of Aluminium alloys, Ceramics, Composites and Material Testing.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Mechanical Behavior of Engineering Materials: Introduction to aerospace materials and their
classification, Linear and non-linear elastic properties- Stress and Strain Curves-Yielding and strain
Hardening, Toughness-Modules of resilience-Bauchinger's effect-Effect of notches-Testing and flaw
detection of materials and components, knowledge of various material testing machines.

Module-2

Non-ferrous materials in aircraft construction: Aluminium and its alloys: Types and identification.
Properties -Castings-Heat treatment processes —Surface treatments.

Magnesium and its alloys: Cast and Wrought alloys-Aircraft application, features specification, fabrication
problems, Special treatments.

Titanium and its alloys: Applications, machining, forming, welding and heat treatment, Copper Alloys.
Wood and fabric in aircraft construction and specifications- Glues Use of glass, plastics & rubber in
aircraft, Introduction to glass & carbon composite.

Module-3

Ferrous materials in aircraft construction: Steels: Plain and low carbon steels, various low alloy steels,
aircraft steel specifications, corrosion and heat resistant steels, structural applications.

Maraging Steels: Properties and Applications.

Super Alloys: Use -Nickel base- Cobalt base- Iron base -Forging and Casting of Super alloys-Welding, Heat
treatment.

Module-4

Ceramics and Composites: Introduction, modern ceramic materials, cermets, glass ceramic, production of
semi-fabricated forms, Carbon/Carbon composites, Fabrication processes and its aerospace applications
involved in metal matrix composites, polymer composites.

Module-5

Material Testing: Corrosion, its detection and prevention. Protective finishes. Testing: Destructive and non -
destructive testing techniques. Crack detection, inspection of parts by hot oil and chalk, dye-penetrate,
fluorescent and magnetic particles, X-ray, ultrasonic, eddy current and acoustic emission methods.
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Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Apply the knowledge about the mechanical behaviour of different aircraft & aerospace materials.
2. Explain the applications of Aluminium alloys, Ceramics and Composites Materials.
3. Evaluate the importance of high temperature materials and their characterization.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom'’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books
1. Titterton GF, Aircraft Material and Processes, English Book Store, New Delhi, 5th edition,1998, ISBN-
13:978-8175980136
2. H Buhl, Advanced Aerospace Materials, Springer, Berlin 1992, ISBN-13: 978-3540558880.
Reference Books
1. Balram Gupta, Aerospace material Vol.1,2,3,4 ARDB, S Chand & Co, 2009, ISBN-13: 978-8121922005.
Parker ER, Materials for Missiles and Space, McGraw-Hill Inc., US, 1963.
Hill ET, The Materials of Aircraft Construction, Pitman London.
CG Krishnadas Nair, Hand book of Aircraft materials, Interline publishers, Bangalore, 1993
King and Butler, Principles of Engineering Inspection, Clever Humes Press.

QAW

Web llnks and Video Lectures (e-Resources):

e https://www.soaneemrana.org/onewebmedia /AIRCRAFT%20MATERIALS%20AND%20PROCESSES
%20BY%20GEORGE%20F.%20TITTERTON.pdf
e  https://nptel.ac.in/courses/101104010
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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ELEMENTS OF AERONAUTICS Semester 3
Course Code BAE302 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory

Course objectives:This course will enable students to
e To know the history and basic principle of aviation.
e Tounderstand the foundation of flight, aircraft structures, material aircraft propulsion.
e To develop an understanding stability of an aircraft along with its different systems.

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Introduction to Aircrafts

History of aviation; Atmosphere and its properties; Classification of aircrafts; Basic components of an aircraft;
aircraft axis system; aircraft motions; control surfaces and high lift devices; conventional design configurations;
principle of operation of each major part; Helicopters, their parts and functions.

Aircraft Structures and Materials:
Introduction; structural members; general types of construction; monocoque, semi-monocoque and geodesic
structures; typical wing and fuselage structure; metallic and non-metallic materials for aircraft application.

MODULE-2

Basic principles of flight - significance of speed of sound; airspeed and groundspeed; standard atmosphere;
Bernoulli's theorem and its application for generation of lift and measurement of airspeed; forces over wing
section, airfoil nomenclature, pressure distribution over a wing section. Lift and drag components - generation
of lift and drag; lift curve, drag curve, types of drag, factors affecting lift and drag; center of pressure and its
significance; aerodynamic center, aspect ratio, Mach number and supersonic flight effects; simple problems on
lift and drag.

MODULE-3

Aircraft Propulsion:

Aircraft power plants, classification based on power plant and location and principle of operation. Turboprop,
turbojet and turbofan engines; ramjets and scramjets; performance characteristics. Aircraft power plants - basic
principles of piston, turboprop and jet engines; Brayton cycle and its application to gas turbine engines; use of
propellers and jets for production of thrust; comparative merits and limitations of different types of propulsion
engines; principle of thrust augmentation.

MODULE-4

Aircraft Stability:

Forces on an aircraft in flight; static and dynamic stability; longitudinal, lateral and roll stability; necessary
conditions for longitudinal stability; basics of aircraft control systems. Effect of flaps and slats on lift, control tabs,
stalling, gliding, landing, turning, aircraft maneuvers; stalling, gliding, turning. Simple problems on these.
Performance of aircraft - power curves, maximum and minimum speeds for horizontal flight at a given altitude;
effect of changes in engine power and altitude on performance; correct and incorrect angles of bank; aerobatics,
inverted maneuvers, maneuverability. Simple problems.

MODULE-5

Introduction to Aircraft Systems:
Aircraft systems (Mechanical) - hydraulic and pneumatic systems and their applications; environment control
system; fuel system, oxygen system.

Aircraft systems (Electrical) - flight control system, cockpit instrumentation and displays; communication
systems; navigation systems; power generation systems - engine driven alternators, auxiliary power Module,
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ram air turbine; power conversion, distribution and management.
PRACTICAL COMPONENT OF IPCC
SLNO Experiments
1 Create a paper plane model and calculate the Range and Endurance of the same.

2 Sketching the detailed configuration of Aircraft(Fighter or Commercial)

3 I . , .
Fabrication on types of wing configuration-Foam or Balsa wood

4 I . .
Fabrication of glider using balsa wood (unpowered)

5 Calculate the CG of the modelled Glider & Assessing the aerodynamic performance parameter i.e. Range &
Endurance

6
Flight testing on the gliders (belly landing)

7 . o :
Design & Fabrication of Ornithopter

8 . - . . .
Design & Fabrication of Lighter Than Air Concepts ( Para Gliding)

Demonstration Experiments ( For CIE)

9 Visualization on the concept of landing

10 Sugar candy solid propellant

11 Design & Fabrication of powered gliders

12 Case Study on Aircraft Crash Investigation

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:
e Appreciate and apply the basic principle of aviation.
e Apply the concepts of fundaments of flight, basics of aircraft structures, aircraft propulsion and aircraft
materials during the development of an aircraft.
e Comprehend the complexities involved during development of flight vehicles.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)
e [PCC means practical portion integrated with the theory of the course.

e CIE marks for the theory component are 25 marks and that for the practical component is 25
marks.
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e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of [PCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the
IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scored by the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will

have a CIE component only. Questions mentioned in the SEE paper may include questions from

the practical component.

Suggested Learning Resources:

Books

1. John D. Anderson, “Introduction to Flight”, McGraw-Hill Education, 8th edition, 2015, ISBN: 978-0078027673.
2. Lalit Gupta and O P Sharma, Fundamentals of Flight Vol-I to Vol-IV, Himalayan Books. 2006, ISBN:
9788170020752

Reference Books

1. A.C. Kermode, “Flight without formulae”, Pearson Education India, 1989. [SBN: 9788131713891.

2. Nelson R.C,, “Flight stability and automatic control”, McGraw-Hill International Editions, 1998. ISBN
9780071158381.

3.1an Moir, Allan Seabridge, “Aircraft Systems: Mechanical, Electrical and Avionics Subsystems Integration”, John
Wiley & Sons, 2011, ISBN: 978111965006.

Web links and Video Lectures (e-Resources):
. https://www.digimat.in/nptel/courses/video/101104061/L01.html
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

» Experimentation - gathering knowledge through experience through lab.

e Exploration - gathering knowledge and attaining skills through active investigation.

¢ Expression - encouraging students to express their views through visual presentations.
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FLUID MECHANICS Semester 3
Course Code BAE303/BAS303 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 03
Examination nature (SEE) Theory/Practical

Course objectives: This course will enable students to
e Understand the basic fluid properties.
e Understand the governing laws of fluid flow.
e Acquire the knowledge of types of fluid flows.

Teaching-Learning Process (General Instructions)

These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.
Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem

3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

=

MODULE-1

Basic Considerations:

Introduction, Dimensions- Modules and physical quantities, Continuum view of gases and liquids, Pressure and
Temperature scales, Physical properties of fluids.

Fluid Statics:

Pressure distribution in a static fluid, Pressure and its measurement, hydrostatic forces on plane and curved
surfaces, buoyancy, illustration by examples.

MODULE-2

Fluids in motion:

Methods of describing fluid motion, types of fluid flow, continuity equation in 3 dimensions, velocity potential
function and stream function. Types of motion, Source sink, doublet, plotting of stream lines and potential lines
Numerical problems.

Fluid Kinematics:

Kinematics of fluid motion and the constitutive equations, Integral (global) form of conservation equations (mass,
momentum, energy) and applications, Differential form of conservation equations (continuity, Navier-Stokes
equations, energy equation).

MODULE-3

Fluid Dynamics:

Equations of motion: Euler’s and Bernoulli's equation of motion for ideal and real fluids. Momentum equation,
Fluid flow measurements. Numerical problems.

Dimensional analysis and similarity:

Dimensional homogeneity, methods of dimensional analysis, model analysis, types of similarity and similitude.
Dimensionless numbers. Model laws. Numerical problems.

MODULE-4

Flow past Immersed bodies:
Introduction to boundary layer, boundary layer thickness, Karman’s integral momentum theory, drag on a flat

plate for laminar and turbulent flow, Drag on immersed bodies. Expression for drag and lift. Kutta -Joukowsky
theorem; Fundamentals of aerofoil theory, Numerical problems.

MODULE-5

Compressible flow and Boundary Layers theory:

Steady, one-dimensional gas dynamics, Propagation of pressure waves in a compressible medium, velocity of
sound, Mach number, Mach cone, Stagnation properties, Bernoulli’s equation for isentropic flow, normal shock
waves. Numerical Problem; Laminar and turbulent boundary layers.
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PRACTICAL COMPONENT OF IPCC

SLNO Experiments

1 . . .
Calibration of Venturimeter.

Determination of discharge of a given Pipe Flow using Venturimeter/Orifice meter.
Determination of Coefficient of discharge for a small orifice by a constant head method.
Determination of Coefficient of discharge for a small orifice by a variable head method.
5 o ) ) .
Determination of Viscosity of a Fluid.
6 . .
Calibration of contracted Rectangular Notch.
7 . . . .
Verification of Bernoulli’s equation.
8

Pipe friction apparatus with loss of head on pipe fittings.

9 Determination of Coefficient of loss of head in a sudden contraction and friction factor.

10 | Estimation of Major loss/Minor losses for a given flow system.

11 | Determination of state of flow in a closed conduit using Reynolds Experiment.

12 | Impact of Jet over a flat surface.

Course outcomes (Course Skill Set):

At the end of the course, the student will be able to:
o Evaluate the effect of fluid properties.
e Apply the governing laws of fluid flow.
o C(lassify different types of fluid flows.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)

e [PCC means practical portion integrated with the theory of the course.

e CIE marks for the theory component are 25 marks and that for the practical component is 25
marks.

e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of IPCC (that is for 25 marks).
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e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of [PCC.
CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the
[PCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scoredby the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will

have a CIE component only. Questions mentioned in the SEE paper may include questions from

the practical component.

Suggested Learning Resources:
Books
1. Bansal, R.K, “Fluid Mechanics and Hydraulics Machines”, Laxmi Publications (P) Ltd., New Delhi 2015,ISBN-
13:978-8131808153.
2. Radhakrishnan. E, “Fluid Mechanics”, Prentice-Hall of India Pvt. Ltd, 2010, ISBN 13: 9788120331839.
Reference Books
1. Yunus A. Cengel& John M Cimbala, Fluid Mechanics and Applications, McGraw Hill Education; 34 edition,
2013, ISBN-13:978-0073380322.
2. Ramamritham. S “Hydraulic Fluid Mechanics and Fluid Machines”, Dhanpat Rai&Sons, Delhi, 1988, ISBN
13:9788187433804.
3. Kumar. KL, “Engineering Fluid Mechanics” (VII Ed.) Eurasia Publishing House (P) Ltd., New Delhi, 1995,
ISBN 13:9788121901000.
4. Streeter. V. L. and Wylie, E.B., “Fluid Mechanics”, McGraw Hill, 1983, ISBN 13: 9780070665781

Web links and Video Lectures (e-Resources):

e https://home.iitk.ac.in/~nikhilk /Book.pdf
e https://nptel.ac.in/courses/112104118
e https://nptel.ac.in/courses/105101082
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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MECHANICS OF MATERIALS Semester 3
Course Code BAE304 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic concepts of strength of materials.
e Acquire the knowledge of stress, strain under different loadings.
e Understand the different failure theory.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

Teaching in classroom through Chalk, Talk and ICT
Assignment of Home/field work on real-life problem
Adoption of Project-based/Activity Based learning
Practising the foundational knowledge

=

W

Module-1

Basics of linear elasticity: The concept of stress& strain, state of stress & Strain at a point, Equilibrium
equations, The state of plane stress and plane strain. Compatibility equations, Constitutive Laws (Hooke’s
Law), Stress-strain curves for brittle and ductile materials, Allowable stress, Material selection for structural
performance.

Simple & Compound Stresses: Extension / Shortening of a bar, bars with cross sections varying in steps,
bars with continuously varying cross sections. Elongation due to self-weight. Volumetric strain, expression for
volumetric strain, elastic constants, simple shear stress, shear strain, temperature stresses, Introduction to
Plane stress, stresses on inclined sections, principal stresses & strains, Analytical & graphical method (Mohr’s
Circle) to find principal stresses & strains.

Module-2

Bending Moment and Shear Force in Beams: Introduction, Types of beams, loads and reactions, shear
forces and bending moments, rate of loading, sign conventions, relationship between shear force and
bending moments. Shear force and bending moment diagrams for different beams subjected to
concentrated loads, uniformly distributed load, (UDL) uniformly varying load (UVL) and couple for
different types of beams.

Euler-Bernoulli beam theory: The Euler-Bernoulli assumptions, Implications of the Euler-Bernoulli
assumptions, the Euler-Bernoulli Beam theory derivation, Bending stress equation, Moment carrying
capacity of a section. Shearing stresses in beams, shear stress across rectangular, circular, symmetrical I
and T sections (Only Numerical).

Module-3

Deflection of Beams: Introduction, Differential equation for deflection. Equations for deflection, slope and
bending moment. Double integration method for cantilever and simply supported beams for point load,
UDL, UVL and Couple. Macaulay’s method.

Torsion of Circular Shafts and Elastic Stability of Columns: Introduction. Pure torsion, assumptions,
derivation of torsional equations, polar modulus, torsional rigidity / stiffness of shafts. Power transmitted
by solid and hollow circular shafts.

Module-4

Virtual work principles: Introduction, Equilibrium and work fundamentals, Principle of virtual work,
Principle of virtual work applied to mechanical systems, Principle of virtual work applied to truss structures,
Principle of virtual work applied to beams. Principle of complementary virtual work, internal virtual work in
beams and solids.

Energy methods: Conservative forces, Principle of minimum total potential energy, Strain energy in springs,
Strain energy in beams, Strain energy in solids, Applications to trusses, Development of a finite element
formulation for trusses, Principle of minimum complementary, Energy theorems, Reciprocity theorems, Saint-

12
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Venant'’s principle.

Module-5

Mechanical Properties of materials:
Fracture: Type [, Type Il and Type III.

Creep: Description of the phenomenon with examples. Three stages of creep, creep properties, stress
relaxation.

Fatigue: Types of fatigue loading with examples, Mechanism of fatigue, fatigue properties, fatigue testing and
S-N diagram.

Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Apply the basic concepts of strength of materials.
2. Compute stress, strain under different loadings.
3. Distinguish the different failure theories.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom's taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books
Text Books

1. S.S. Bhavaikatii, “Strength of Materials”, Vikas Publications House, New Delhi, 2012, ISBN-13: 978-
8125927914.
2. S.Ramamrutham, R Narayanan, “Strength of Materials”, Dhanapath Rai Publishing Company, New Delhi,
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2012, ISBN 13: 9789384378264
Reference Books

1. T.H.G Megson “Introduction to Aircraft Structural Analysis”, Butterworth-Heinemann Publications, 2007,
ISBN 13: 9781856179324

2. Beer .F.P. and Johnston .R, “Mechanics of Materials”, McGraw Hill Publishers, 2006, ISBN-13:978-
0073380285.

3. Timoshenko and Young “Elements of Strength of Materials’, East-West Press, 1976, ISBN 10:
8176710199.

4. 0.A. Bauchau and ].I. Craig “Structural Analysis” Springer Dordrecht Heidelberg London New York,ISBN
978-90-481-2515-9, e-ISBN 978-90-481-2516-6

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/105106172

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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Computer Aided Aircraft Drawing Semester 3
Course Code BAEL305/BASL305 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical/Viva-Voce

Course objectives: This course will enable students to
e Understand and interpret drawings of machine and aircraft components
e Prepare assembly drawings either manually or by using standard CAD packages.
e Familiarize with standard components and their assembly of an aircraft.

SLNO Experiments

1 Sections of Solids: Sections of Pyramids, Prisms, Cubes, Tetrahedrons, Cones and Cylinders resting only
on their bases (No problems on axis inclinations, spheres and hollow solids). True shape of sections.

2 Orthographic Views: Conversion of pictorial views into orthographic projections of simple machine parts
with or without section. (Bureau of Indian Standards conventions are to be followed for the drawings)
Hidden line conventions. Precedence of lines.

3 Thread Forms: Thread terminology, sectional views of threads. ISO Metric (Internal & External) BSW
(Internal & External) square and Acme. Sellers thread, American Standard thread.

4 Fasteners: Hexagonal headed bolt and nut with washer (assembly), square headed bolt and nut with
washer (assembly) simple assembly using stud bolts with nut and lock nut. Flanged nut, slotted nut, taper
and split pin for locking, counter sunk head screw, grub screw, Allen screw.

5
Keys & Joints: Parallel key, Taper key, Feather key, Gibhead key and Woodruff key.

6 Riveted Joints: Single and double riveted lap joints, butt joints with single/double cover straps (Chain and
Zigzag, using snap head rivets). Cotter joint (socket and spigot), knuckle joint (pin joint) for two rods.

7 Couplings: Split Muff coupling, protected type flanged coupling, pin (bush) type flexible coupling,
Oldham's coupling and universal coupling (Hooks' Joint)

8 Design of propeller and hub assembly.

9 Design of Landing Gear Assembly.

Demonstration Experiments ( For CIE )
10 Design of UAV
11 Design of fuselage.
12 Design of wing.

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

Distinguish drawings of machine and aircraft components
Identify assembly drawings either manually or by using standard CAD packages.
Practise with standard components and their assembly of an aircraft.
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

¢ In atest, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

e The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

e SEE marks for the practical course are 50 Marks.

e SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.

e The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

e All laboratory experiments are to be included for practical examination.

e (Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.
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e Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

e Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure

and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated

for 100 marks and scored marks shall be scaled down to 50 marks (however, based on

course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part

are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

o https://transport.itu.edu.tr/docs/librariesprovider99/dersnotlari/dersnotlarires112e/not/cadd-
1.pdf?sfvrsn=4
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Introduction to Drone Technologies Semester 3
Course Code BAE306A/ BAS306A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives:This course will enable students to
e Comprehend the basic evolution of Drones / UAV systems.
Acquire the knowledge of basic aerodynamics, performance, stability and control.
Understand the propulsion, loads and structures.
Understand Regulations and Certification aspects

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Basics: Introduction, History, UV types: UGV, UAV, USV, UUWYV, Drones in India, Future scope.

Introduction to nano drones and Swarm Drones

Principles, Newton's Laws, Degrees of Freedom, Stick Movements, Flight Modes, Basic Manoeuvres, Take-off,
Pitch, Roll, Yaw, Landing.

Module-2

Components and Systems: Basic components, Micro controllers, microprocessors, Sensors, Pre-Flight
Checks, Flight Planning, Transmitter, Receiver.

Introduction to Arduino Sensors, Program Structures, Flight Controllers, Telemetry, Mission Planning,
Camera, Binding, etc

Module-3

Air Worthiness:DGCA Rules and Regulations, Pilot Licensing requirements, NPNT Compliance.
Certifications.

Module-4

Basics of Structures: Configurations, Payload Configurations, Design Considerations.

Basics of Propulsion: Batteries, Hybrid Propulsions, IC Engines, Mini Turbines, Solar,

Module-5

Tuning, Testing, Manufacturing Constraints, Simulator Training, Applications
CASE Studies:
Construction and testing of a basic drone.

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the basic concepts of UAV systems.
Explain the basic aerodynamics, performance, stability and control required for UAV.
Select the propulsion system and materials for structures.
Understand Regulatory and Certification aspects
Understand basic flight with experimentation

v W
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom'’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. Introduction to UAV Systems Paul Gerin, Fahlstrom, Thomas James Wiley Publication 4th Edition,2012
2. Unmanned Aerial Vehicles: DOD’s Acquisition Efforts Alpha Editions.

3. Handbook of Unmanned Aerial Vehicles Valavanis, K., Vachtsevano S, George ] Springer

Web links and Video Lectures (e-Resources):

e  https://onlinecourses.nptel.ac.in/noc22 ael5/preview
e  https://onlinecourses.nptel.ac.in/noc22 ael6/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e  Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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Mechanism and Machine Theory Semester 3
Course Code BAE306B/ BAS306B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the theory of mechanisms including velocity, acceleration and static force analysis.
e Acquire knowledge of spur gears, gear train, balancing of rotating and reciprocating masses.
e Understand the concept of governors and gyroscope.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction to Mechanisms:

Types of constrained motion, Link and its types, joints and its types, kinematic pair and its types, degrees of
freedom, Grubler’s criterion, Types of kinematic chains and inversions:

Inversions of Four bar chain: Beam engine, coupling rod of a locomotive, Watt’s indicator mechanism.
Inversions of Single Slider Crank Chain: Pendulum pump or Bull engine, Oscillating cylinder engine, Rotary
internal combustion engine, Crank and slotted lever quick return motion mechanism, Whitworth quick return
motion mechanism. Inversions of Double Slider Crank Chain: Elliptical trammels, Scotch yoke mechanism,
Oldham’s coupling. Straight line motion mechanisms: Peaucellier’s mechanism and Robert’s mechanism.
Intermittent Motion mechanisms: Geneva wheel mechanism and Ratchet and Pawl mechanism, Ackerman
steering gear mechanism.

Module-2

Velocity, Acceleration and static force analysis of Mechanisms (Graphical Methods):

Velocity and acceleration analysis of Four Bar mechanism, slider crank mechanism and Simple Mechanisms
by vector polygons.

Static force analysis: Introduction: Static equilibrium, Equilibrium of two and three force members.
Members with two forces and torque. Free body diagrams, principle of virtual work. Static force analysis of
four bar mechanism and slider-crank mechanism with and without friction.

Module-3

Spur Gears and Gear Trains

Spur Gears: Gear terminology, law of gearing, Path of contact, Arc of contact, contact ratio of spur gear,
Interference in involute gears, Methods of avoiding interference.

Gear Trains: Simple gear trains, Compound gear trains, Reverted gear trains, Epicyclic gear trains, Analysis
of epicyclic gear train (Algebraic and tabular methods), torques in epicyclic trains.

Module-4

Balancing of Rotating and Reciprocating Masses

Balancing of Rotating Masses: Balancing of Several Masses Rotating in the Same Plane, Balancing of Several
Masses Rotating in Different Planes (only Graphical Methods).

Balancing of Reciprocating Masses: Primary and Secondary Unbalanced Forces of Reciprocating Masses,
Partial Balancing of Unbalanced Primary Force in a Reciprocating Engine, Balancing of Primary and secondary
Forces of Multi-cylinder In-line Engines, Balancing of Radial Engines (only Graphical Methods)

Module-5
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Governors and Gyroscope

Governors:Types of governors; force analysis of Porter and Hartnell governors, Controlling force, stability,
sensitiveness, isochronism, effort and power of Porter and Hartnell governors.
Gyroscopes: Vectorial representation of angular motion, gyroscopic couple, effect of gyroscopic couple on

plane disc and aeroplane

Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Apply the theory of velocity, acceleration and static force analysis to design of mechanisms.
2. Design spur gears, gear train, balancing of rotating and reciprocating masses.
3. Apply governors and gyroscope.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom's taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books

1. RattansS.S, “Theory of Machines”, Tata McGraw-Hill Publishing Company Ltd., New Delhi, and 3rd edition
-2009, ISBN: 007014477X,9780070144774.

2. ].J. Uicker, G.R. Pennock, J.E. Shigley.“Theory of Machines & Mechanisms”, OXFORD 3rd Ed. 2009, ISBN-
13:978-0195371239

Reference Books

1. R. S. Khurmi, ]J.K. Gupta,“Theory of Machines”, Eurasia Publishing House, 2008, ISBN 13:
9788121925242.

2. RobertL Norton,“Design of Machinery” by McGraw Hill, 2001, ISBN-13:978-0077421717.

3. Ambekar, “Mechanism and Machine theory”, PHI Learning Pvt. Ltd., 2007, ISBN 13: 9788120331341.
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Web links and Video Lectures (e-Resources):

e  https://nptel.ac.in/courses/112105268

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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Aircraft Maintenance, Repair and Overhaul Semester 3
Course Code BAE306C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives:This course will enable students to
e Comprehend the fundamentals of maintenance and certification.
e Acquire the knowledge of inspection of various systems &documentation for maintenance.
e Understand the Aircraft Maintenance, safety and trouble shooting.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Welding In Aircraft Structural Components

Equipment’s used in welding shop and their maintenance - Ensuring qualitywelds - Welding jigs and fixtures
- Soldering and brazing.

Sheet Metal Repair And Maintenance

Inspection of damage - Classification - Repair or replacement - Sheet metal inspection - N.D.T. Testing -
Riveted repair design, Damage investigation - reverse technology.

Module-2(08 hours)

Plastics and Composites in Aircraft

Review of types of plastics used in airplanes — Maintenance and repair of plastic components - Repair of
cracks, holes etc., various repair schemes - Scopes.

Inspection and Repair of Composite Components:

Inspection and Repair of composite components — Special precautions —Autoclaves.

Module-3

Aircraft Jacking, Assembly And Rigging

Airplane jacking and weighing and C.G. Location. Balancing of control surfaces - Inspection maintenance.
Helicopter flight controls. Tracking and balancing of main rotor.

Review of Hydraulic and Pneumatic System

Trouble shooting and maintenance practices - Service and inspection. -Inspection and maintenance of
landing gear systems. - Inspection and maintenance of air-conditioning and pressurisation system, water and
waste system. Installation and maintenance of Instruments - handling - Testing - Inspection.

Module-4

Inspection And Maintenance Of Auxiliary Systems:

Inspection and maintenance of auxiliary systems - Fire protection systems - Ice protection system - Rain
removal system - Position and warning system -Auxiliary Power Units (APUs)

Safety Practices

Hazardous materials storage and handling, Aircraft furnishing practices - Equipment’s. Trouble shooting -
Theory and practices.

Module-5

Documentation for Maintenance

Manufacturers documentation, Airplane maintenance manual, Fault insulation manual, Illustrated parts
catalogue, structural repair manual, wiring diagram manual, Master minimum equipment, Federal Aviation
regulation (FAR), Advisory circulars, Airworthiness direction ATA document standards, Technical policies
and procedure manuals (TPPM)
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Fundamentals of Maintenance & Certification

Types of maintenance, Redesign, Failure rate pattern, Other maintenance considerations.

Aviation industry certification requirements, Type certificate (FAA form 8110.9), Airworthiness certificate
(FAA form 8100-2), Aviation maintenance certifications, General, Airframe, Power plant, Avionics courses.

Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Maintain the aircraft maintenance manual and logbook.
2. Do the quality control and calibration.
3. Incorporate the safety regulations and rules.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom'’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books

1. Kroes, Watkins, Delp, “Aircraft Maintenance and Repair”,McGraw-Hill, New York, 2013.
2. Harry A Kinnison, Tariq Siddiqui, Aviation Maintenance Management, McGraw Hill education (India)
Private Ltd 2013.

Reference Books

1. Larry Reithmaier" Aircraft Repair Manual" Palmar Books, Marquette, 1992.
2. Brimm. D], Bogges, HE, Aircraft Maintenance, Pitman publishing corp, London, 1952.

Web links and Video Lectures (e-Resources):

o https://onlinecourses.nptel.ac.in/noc20 ae03/preview
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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10T CONCEPTS AND ALGORITHMS Semester 3
Course Code BAE306D/BAS306D CIE Marks 50
Teaching Hours/Week (L:T:P:S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives:

e To apprise students with basic knowledge of [oT that paves a platform to understand physical
and logical design of IOT.

e Tointroduce the technologies behind Internet of Things (IoT).

® To explain the students how to code for an IoT application using Arduino/Raspberry Pi open
platform.

e Tounderstand and apply the algorithm analysis techniques on searching and sorting
Algorithms

® To critically analyze the efficiency of graph algorithms

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction to Internet of Things: Evolution of Internet of Things - Enabling Technologies - IoT
Architectures: oneM2M, 10T World Forum (IoTWF) and Alternative IoT Models - Simplified [oT Architecture
and Core [oT Functional Stack - Fog, Edge and Cloud in IoT.

Components in Internet of Things: Functional Blocks of an IoT Ecosystem - Sensors, Actuators, and Smart
Objects — Control Units - Communication modules (Bluetooth, Zigbee, Wifi, GPS, GSM Modules)

Module-2

Protocols and Technologies Behind IoT: IOT Protocols - IPv6, 6LoWPAN, MQTT, CoAP - RFID, Wireless
Sensor Networks, Big Data Analytics, Cloud Computing, Embedded Systems.

Module-3

Open Platforms and Programming: I0T deployment for Raspberry Pi /Arduino platform-Architecture -
Programming - Interfacing - Accessing GPIO Pins - Sending and Receiving Signals Using GPIO Pins -
Connecting to the Cloud.

Module-4

Introduction to Algorithms: Algorithm analysis: Time and space complexity - Asymptotic Notations and its
properties Best case, Worst case and average case analysis - Recurrence relation: substitution method -
Lower bounds - searching: linear search, binary search and Interpolation Search, Pattern search: The naive
string- matching algorithm - Rabin-Karp algorithm - Knuth-Morris-Pratt algorithm. Sorting: Insertion sort -
heap sort

Module-5

Graph Algorithms: Graph algorithms: Representations of graphs - Graph traversal: DFS - BFS - applications -
Connectivity, strong connectivity, bi-connectivity - Minimum spanning tree: Kruskal’s and Prim’s algorithm-
Shortest path: Bellman-Ford algorithm - Dijkstra’s algorithm - Floyd-Warshall algorithm Network flow: Flow
networks - Ford-Fulkerson method - Matching: Maximum bipartite matching

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Explain the concept of IoT.
2. Design portable IoT using Arduino/Raspberry Pi /open platform.
3. Apply data analytics and use cloud offerings related to IoT.
4. Analyze the efficiency of algorithms using various frameworks.
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5. Apply graph algorithms to solve problems and analyze their efficiency.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books
1. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “IoT 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
3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", 3rd Edition, Prentice Hall of India, 2009.
4. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran “Computer Algorithms/C++” Orient Blackswan,
2nd Edition, 2019.

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. Anany Levitin, “Introduction to the Design and Analysis of Algorithms”, 3rd Edition, Pearson Education,
2012.

5. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, "Data Structures and Algorithms", Reprint Edition,
Pearson Education, 2006.
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Web links and Video Lectures (e-Resources):

e https://www.arduino.cc/https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.

28


https://www.arduino.cc/https:/www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet

04.08.23
Development of Soft Skills for Engineers Semester 3
Course Code BAE358A/BAS358A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives: This course will enable students to
1. Understand the significance of soft skills for engineers
2. Acquire verbal and non-verbal communication skills
3. Getthe essence of personal and professional leadership skills

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Foundations of everyday leadership, Emotional intelligence, Leadership and collaborative abilities, Listening
skills, Research and analytical skills

Module-2

Verbal and non-verbal communication, Stress Management and Tolerance, Email Writing, Public speaking
and presentation

Module-3

Negotiation skills, and diffusing project conflict, managing project risks and changes, scope , time and cost
management, Strategic Planning

Module-4

Creativity and vision, Problem-solving, writing code and cross-functional skill, digital product management

Module-5

Adaptability and staying positive, Applications of everyday leadership, Teamwork and people skills

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Apply soft skills for engineering profession.
2. Practise both verbal and non-verbal communication skills effectively.
3. Use personal and professional leadership skills
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books

1. Fast-Tracking Your Career: Soft Skills for Engineering and IT Professionals 1st Edition by Wushow
Chou (Author)
2. Soft Skills 3rd Edition: Personality Development for Life Success Paperback - 30 October 2021

by Prashant Sharma (Author)

Web links and Video Lectures (e-Resources):

o  https://www.ktit.pf.ukf.sk/images/clanky/Dokumenty/Desire/SoftskKillsforengineers.pdf.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.

e Expression - encouraging students to express their views through visual presentations.
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Ethics, Technology and Engineering Semester 3
Course Code BAE358B/BAS358B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Learn ethical values in engineering
e Understand how ethics are followed in technology and engineering.
e Share the ethical practices

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem

3. Adoption of Project-based /Activity Based learning

4. Practising the foundational knowledge

Module-1

Moral sensibility: the ability to recognize social and ethical issues in engineering

Module-2

Moral analysis sKkills: the ability to analyse moral problems in terms of facts, values, stakeholders and their
interests;

Module-3

Moral creativity: the ability to think out different options for action in the light of (conflicting) moral
values and the relevant facts;

Module-4

Moral judgement skKills: the ability to give a moral judgement on the basis of different ethical theories or
frameworks including professional ethics and common sense morality;

Module-5

Moral decision-making skills: the ability to reflect on different ethical theories and frameworks and to make
a decision based on that reflection.

Course outcome (Course SKkill Set)

At the end of the course the student will be able to:
1. Develop Ethical values in engineering and Technology
2. Adopt ethical practices
3. Assimilate the ethics in Engineering and Technology
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books
1. Ethics, Technology and Engineering , An Introduction- Wiley-Blackwell (an imprint of John Wiley &
Sons Ltd)
2. Ethics in Engineering | 4th Edition Paperback - 1 July 2017by Mike W. Martin (Author)

Web links and Video Lectures (e-Resources):

e  https://cdn.prexams.com/6229/BOOK.pdf

e  https://www.coursera.org/learn/ethics-technology-engineering

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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04.08.23
DIGITALIZATION IN AERONAUTICS Semester 3
Course Code BAE358C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives: The course will enable the students to
e Tobecome familiar with digitalization in Aeronautics
e Tounderstand the importance of digitalization
e To accelerate the learning of digitalization in Aeronautics

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Digitalisation and the Future of the Aerospace Industry, Digitization in Production, Human Factors 4.0:
Requirements and challenges for humans, teams and organizations

Module-2

Managing Maintenance, Repair and Overhaul for Civil Aircraft, The psycho-social implications of
digitalization, Collaborative Aircraft Design

Module-3

The Significance of Testing concerning Maintenance of Aircraft, Maintenance in the Age of Digitalisation

Module-4

Digital Avionics Networks, Mil-STD, Modeling and Simulation of Aerospace Systems, Digital Models

Module-5

Efficient Order Reduction of Parametric Models, Parametric Model Order Reduction for Structural Analysis

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Apply digitalization in Aeronautics
2. Implement digitalization in collaborative design, maintenance, repair and overhaul
3. Enhance the productivity thru digitalization in Aeronautics
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books
1. Aerospace and Digitalization: A Transformation Through Key Industry 4.0 Technologies (Springer
Briefs in Applied Sciences and Technology) 1st ed. 2021 Edition by Diego Carou (Author)
2. Digitalisation in Aeronautics and Space by coursera
3. Mastering The Digital World : A Guide To Understanding, Using And Exploiting Digital Media by Peter
Cope

Web links and Video Lectures (e-Resources):

1. https://www.lll.tum.de/certificate/digitalisation-in-aeronautics-and-space/

2. https://www.repository.cam.ac.uk/bitstream/handle/1810/278896/CDBB REP 002 Lamb Final.pdf
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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CODING LITERACY Semester 3
Course Code BAE358D/BAS358D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours
Examination type (SEE) Theory

Course objectives: The course will enable the students to
e Become literate on foundation of codes
e Be familiar to the concepts of code development and operation
e Understand any code’s structural components

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem

3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

Module-1

Introduction, How Computer Programming Is Changing Writing, Why is coding literacy important? devices
and software, digital environments, rules of code.

Module-2

Core coding concepts including statement, variable, flow control, and functions through digital media, such
as graphics, animation, and sound, and interaction.

Module-3

Coding versus programming, develop a code, read a code, run a code, find high-level logic, use/know tools,
know the language/conventions, Read best practices/design patterns

Module-4

Code Review, Simple Codes using Java script, MATLAB, R and Python

Module-5

Critical thinking and evaluation, functional skills, Advanced communication, collaboration, cultural and
social understanding, Capstone project using codes

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Develop literacy so as to understand any code
2. Start using the concepts of code and develop it
3. Share the literacy with others
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books
1. Coding Literacy: How Computer Programming Is Changing Writing (Software Studies)
by Annette Vee (Author)
2. The Pragmatic Programmer: From Journeyman to Master (2nd Edition) by Andrew Hunt and David
Thomas
3. Computer Programming JavaScript, Python, HTML, SQL, CSS: The step by step guide for beginners to
intermediate by Willam Alvin Newton (Author), Steven Webber (Author)

Web links and Video Lectures (e-Resources):

https://static.realpython.com/python-basics-sample-chapters.pdf
http://www.uop.edu.pk/ocontents/A%20Guide%20t0%20MATALB.pdf
https://matfuvit.github.io/UVIT/predavanja/literatura/TutorialsPoint%?20JavaScript.pdf
https://cran.r-project.org/doc/contrib/Paradis-rdebuts en.pdf
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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Aero Engineering Thermodynamics Semester 4
Course Code BAE401 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand various concepts and definitions of thermodynamics.
e Comprehend the I-law and II-law of thermodynamics.
e Acquire the knowledge of various types of gas cycles.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Fundamental Concepts & Definitions:

Thermodynamics definition and scope, Microscopic and Macroscopic approaches. Some practical applications
of engineering thermodynamic Systems, Characteristics of system boundary and control surface, examples.
Thermodynamic properties; definition and Modules, intensive and extensive properties. Thermodynamic
state, state point, state diagram, path and process, quasi-static process, cyclic and non-cyclic processes;
Thermodynamic equilibrium; definition, mechanical equilibrium; diathermic wall, thermal equilibrium,
chemical equilibrium. Zeroth law of thermodynamics, Temperature; concepts, scales, fixed points and
measurements.

Work and Heat:

Mechanics-definition of work and its limitations. Thermodynamic definition of work; examples, sign
convention. Displacement work; as a part of a system boundary, as a whole of a system boundary, expressions
for displacement work in various processes through p-v diagrams. Shaft work; Electrical work. Other types of
work. Heat

Module-2

First Law of Thermodynamics:

Joules experiments, equivalence of heat and work. Statement of the First law of thermodynamics, extension
of the First law to non - cyclic processes, energy, energy as a property, modes of energy, pure substance;
definition, two-property rule, Specific heat at constant volume, enthalpy, specific heat at constant pressure.
Extension of the First law to control volume; steady state-steady flow energy equation, important
applications,

Module-3

Second Law of Thermodynamics:

Devices converting heat to work; (a) in a thermodynamic cycle, (b) in a mechanical cycle. Thermal reservoir.
Direct heat engine; schematic representation and efficiency. Devices converting work to heat in a
thermodynamic cycle; reversed heat engine, schematic representation, coefficients of performance. Kelvin -
Planck statement of the Second law of Thermodynamics; PMM I and PMM I, Clausius statement of Second
law of Thermodynamics, Equivalence of the two statements; Reversible and Irreversible processes; factors
that make a process irreversible, reversible heat engine, Carnot cycle, Carnot principles.

Entropy: Clasius inequality; Statement, proof, application to a reversible cycle. Entropy; definition, a
property, change of entropy, principle of increase in entropy, calculation of entropy using Tds relations.
Available and unavailable energy.

39

09082023



04.08.23

Module-4

Pure Substances & Ideal Gases: Mixture of ideal gases and real gases, ideal gas equation, compressibility
factor use of charts. P-T and P-V diagrams, triple point and critical points. Sub-cooled liquid, Saturated liquid,
mixture of saturated liquid and vapour, saturated vapour and superheated vapour states of pure substance
with water as example. Enthalpy of change of phase (Latent heat). Dryness fraction (quality), T-S and H-S
diagrams, representation of various processes on these diagrams.

Thermodynamic relations
Maxwell’s equations, Tds relations, ratio of heat capacities, evaluation of thermodynamic properties from an
equation of state.

Module-5

Gas Power Cycles: Efficiency of air standard cycles, Carnot, Otto, Diesel cycles, P-V & T-S diagram, calculation
of efficiency.

Vapour power cycle: Simple Rankine cycle, Analysis and performance of Rankine Cycle, Ideal and practical
regenerative Rankine cycles - Reheat and Regenerative Cycles, Binary vapour cycle.

Course outcome (Course SKkill Set)
At the end of the course, the student will be able to :
1. Apply the concepts and definitions of thermodynamics.
2. Differentiate thermodynamic work and heat and apply I law and II law of thermodynamics to different
process.
3. Apply the principles of various gas cycles.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom's taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks
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Suggested Learning Resources:
Books

1. P KNag, “Basic and Applied Thermodynamics”, 2nd Ed., Tata McGraw Hill Pub. 2002, ISBN 13:
9780070151314

2. Yunus A. Cenegal and Michael A. Boles, “Thermodynamics: An Engineering Approach”, Tata McGraw Hill
publications, 2002, ISBN 13: 9780071072540

Reference Books

1. Michael Moran, ]., and Howard Shapiro, N., “Fundamentals of Engineering Thermodynamics”, 4thEdition,
John

Wiley & Sons, New York, 2010.

2. Rayner Joel, “Basic Engineering Thermodynamics”, 5th Edition, Addison Wesley, New York, 2016.

3. Holman, J. P., “Thermodynamics”, 4th Edition Tata McGraw Hill, New Delhi, 2015.

4. Rathakrishnan. E, “Fundamentals of Engineering Thermodynamics”, Prentice - Hall, India, 2005.

Web links and Video Lectures (e-Resources):

e https://www.edx.org/course/thermodynamics-iitbombayx-me209-1x-1
e https://www.coursera.org/learn/thermodynamics-intro
e  https://onlinecourses.nptel.ac.in/noc18 ch03/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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AERODYNAMICS Semester 4
Course Code BAE402/ BAS402 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory

Course objectives:
e Understand the basics of fluid mechanics as a prerequisite to Aerodynamics

e Acquire knowledge on typical airfoil characteristics and two-dimensional flows over airfoil and study the
incompressible over finite wings

e Understand the concept of compressible flow and acquire the knowledge of shocks & wave formation

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Two Dimensional Flows & Incompressible Flow Over Airfoil

Uniform flow, Source flow, Sink flow, Combination of a uniform flow with source and sink. Doublet flow. Non-
lifting flow over a circular cylinder. Vortex flow. Lifting flow over a circular cylinder. Kutta-Joukowski theorem
and generation of Lift, D-Alembert’s paradox, Numericals.

Incompressible flow over airfoils: Kelvin’s circulation theorem and the starting vortex, vortex sheet, Kutta
condition, Classical thin airfoil theory for symmetric and cambered airfoils. Numericals.

MODULE-2

Incompressible Flow Over Finite Wings

Biot-Savart law and Helmholtz’s theorems, Vortex filament: Infinite and semi-infinite vortex filament, Induced
velocity. Prandtl’s classical lifting line theory: Downwash and induced drag. Elliptical and modified elliptical lift
distribution. Lift distribution on wings. Limitations of Prandtl’s lifting line theory. Extended lifting line theory-
lifting surface theory, vortex lattice method for wings. Lift, drag and moment characteristics of complete airplane.

MODULE-3

Applications of Finite Wing Theory & High Lift Systems

Simplified horse-shoe vortex model, formation flight, influence of downwash on tail plane, ground effects. Swept
wings: Introduction to sweep effects, swept wings, pressure coefficient, typical aerodynamic characteristics,
Subsonic and Supersonic leading edges. Introduction to high-lift systems, flaps, leading-edge slats and typical
high - lift characteristics. Critical Mach numbers, Lift and drag divergence, shock induced separation, Effects of
thickness, camber and aspect ratio of wings, Transonic area rule, Tip effects. Introduction to Source panel &
vortex lattice method.

MODULE-4

Basics of Compressible Flow

Basics of thermodynamics-definition and basic relation, Energy Equation- For flow and non-flow process,
adiabatic energy equation, stagnation pressure, temperature, density, reference velocities, Bernoulli’s equation,
Effect of Mach number on Compressibility, Isentropic flow with variable area-Area ratio as a function of Mach
number, Impulse function, Mass flow rate, Flow through nozzles and diffusers

MODULE-5
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Normal, Oblique Shocks and Expansion Waves

Governing Equations of Normal Shock Wave. Prandtl relation and Rankine - Hugoniot equation. Oblique shocks
and corresponding relations. Shock polar & Hodograph plane. Supersonic flow over a wedge. Supersonic
compression and supersonic expansion. Detached shocks. Mach reflection. Intersection of waves of same and
opposite families.

PRACTICAL COMPONENT OF IPCC

SLNO Experiments

1
Calibration of a subsonic wind tunnel: test section static pressure and total head distributions.

2
Smoke flow visualization studies on a two-dimensional circular cylinder at low speeds.

3 Smoke flow visualization studies on a two dimensional airfoil at different angles of incidence at low
speeds.

4 Smoke flow visualization studies on a two dimensional multi element airfoil with flaps and slats at
different angles of incidence at low speeds.

5 Tuft flow visualization on a wing model at different angles of incidence at low speeds: identify zones of
attached and separated flows.

6 Surface pressure distributions on a two-dimensional smooth and rough circular cylinder at low speeds and
calculation of pressure drag.

7
Surface pressure distributions on a two-dimensional symmetric airfoil.

8 Surface pressure distributions on a two-dimensional cambered airfoil at different angles of incidence and
calculation of lift and pressure drag.

9 Calculation of total drag of a two-dimensional circular cylinder and cambered airfoil at low speeds using

pitot-static probe wake survey.

10 Measurement of a typical boundary layer velocity profile on the tunnel wall (at low speeds) using a pitot
probe and calculation of boundary layer displacement and momentum thickness.

11 Calculation of aerodynamic coefficients and forces acting on a model aircraft at various AOA and speeds
using wind tunnel balance (With and Without Yaw).

12 Pressure measurements on airfoil for a case of reverse flow.

Course outcomes (Course SKkill Set):
At the end of the course, the student will be able to:
o Evaluate typical airfoil characteristics and two-dimensional flows over airfoil

e Compute and analyse the incompressible flow over finite wings
e Apply finite wing theory and design high lift systems from the aerodynamics view point

e Calculate the lift and drag &apply the flow visualization techniques.
e Estimate the pressure distribution over the bodies.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)

e [PCC means practical portion integrated with the theory of the course.

e (CIE marks for the theory component are 25 marks and that for the practical component is 25
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marks.

e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of IPCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the
IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scored by the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will

have a CIE component only. Questions mentioned in the SEE paper may include questions from

the practical component.

Suggested Learning Resources:

Books

1. Anderson }.D, “Fundamental of Aerodynamics”, 5th edition, McGraw-Hill International Edition, New York
(2011), ISBN-13: 978-0073398105.

2. Yahya, S.M., “Fundamentals of Compressible flow”, Wiley Eastern, 2003

Reference Books

1. Clancy L. J. “Aerodynamics”, Sterling book house, New Delhi. (2006), ISBN 13: 9780582988804

2. Louis M. Milne-Thomson, “Theoretical Aerodynamics”, Imported Edition, Dover Publications, USA (2011), ISBN
9780486619804.

3. Radhakrishnan, E., “Gas Dynamics”, Prentice Hall of India.1995 edition.

4. E. L. Houghton, P.W. Carpenter, “Aerodynamics for Engineering Students”, 5th edition, Elsevier, New York.
(2010), ISBN-13: 978-0080966328
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Web links and Video Lectures (e-Resources):
e  https://www.mooc-list.com/course/16101x-introduction-aerodynamics-edx

e  http://nptel.ac.in/syllabus/101105059/
e  http://nptel.ac.in/courses/112105171/1
e  http://nptel.ac.in/courses/112104118/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
o Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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AIRCRAFT PROPULSION Semester 4
Course Code BAE403 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 03
Examination nature (SEE) Theory

Course objectives:This course will enable students to
e Understand the basic principle and theory of aircraft propulsion.

e Understand the purpose of a centrifugal, axial compressors, axial and radial turbines.
e Acquire knowledge of importance of nozzles & inlets and combustion chamber.

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Introduction: Review of thermodynamic principles, Principles of aircraft propulsion, Types of power plants,
Working principles of internal combustion engine, Two - stroke and four - stroke piston engines, Gas- turbine
engines, Cycle analysis of reciprocating engines and jet engines, advantages and disadvantages.

MODULE-2

Propeller Theories & Jet propulsion:
Propeller Theories: Types of propeller, Propeller thrust: momentum theory, Blade element theories, propeller
blade design, propeller selection.

Jet Propulsion:Illustration of working of gas turbine engine - The thrust equation - Factors affecting thrust -
Effect of pressure, velocity and temperature changes of air entering compressor - Methods of thrust augmentation
- Characteristics of turboprop, turbofan and turbojet — Performance characteristics.

MODULE-3

Inlets & Nozzles

Internal flow and Stall in Subsonic inlets, Boundary layer separation. Major features of external flow near a
subsonic inlet. Relation between minimum area ratio and eternal deceleration ratio. Diffuser performance.
Supersonic inlets: Supersonic inlets, starting problem in supersonic inlets, Shock swallowing by area variation,
External deceleration. Modes of inlet operation.

Nozzles: Theory of flow in isentropic nozzles, Convergent nozzles and nozzle choking, Nozzle throat conditions.
Nozzle efficiency, Losses in nozzles. Over-expanded and under-expanded nozzles, Ejector and variable area
nozzles, Thrust reversal.

MODULE-4

Gas Turbine Engine Compressors

Centrifugal compressors: Principle of operation of centrifugal compressors. Work done and pressure rise -
Velocity diagrams, Diffuser vane design considerations. performance characteristics. Concept of Pre-whirl,
Rotating stall.

Axial flow compressors: Elementary theory of axial flow compressor, Velocity triangles, Degree of reaction,
three-dimensional flow. Air angle distribution for free vortex and constant reaction designs, Compressor blade
design. Axial compressor performance characteristics.
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MODULE-5

Combustion chambers and Turbines

Classification of combustion chambers, important factors affecting combustion chamber design, Combustion
process, Combustion chamber performance Effect of operating variables on performance - Flame tube cooling -
Flame stabilization - Use of flame holders

Axial Flow Turbines: Introduction, Turbine stage, Multi-staging of turbine, Exit flow conditions, Turbine
cooling, Heat transfer in turbine cooling.

Radial turbine: Introduction, Thermodynamics of radial turbines, Losses and efficiency.

PRACTICAL COMPONENT OF IPCC

SLNO Experiments

1 Study of an aircraft piston engine. (Includes study of assembly of sub systems, various components, their
functions and operating principles)

2 Study of an aircraft jet engine (Includes study of assembly of sub systems, various components, their
functions and operating principles)

3 Study of free and forced convective heat transfer over a flat plate.

4 Cascade testing of a model of axial compressor and turbine blade row.

5 Study of performance of a propeller.

6 Determination of heat of combustion of aviation fuel.

7 Study of free and wall jet.

8 Measurement of burning velocity of a premixed flame

9 Study of the flame lift up and fall back phenomenon for varied Air/Fuel ratio.

10 Measurement of nozzle flow.

11 Performance studies on a scaled jet engine.

12 Study of Fuel injection characteristics.

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:
e Apply the basic principle and theory of aircraft propulsion.
e Explain the functions of centrifugal, axial compressors, axial and radial turbines
e Analyse the performance of nozzles & inlets and combustion chamber.
e Analyse the cascade testing of axial compressor and axial turbine blade row.
e Evaluate the performance of a jet engine.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
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CIE for the theory component of the IPCC (maximum marks 50)

e [PCC means practical portion integrated with the theory of the course.

e (CIE marks for the theory component are 25 marks and that for the practical component is 25
marks.

e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of IPCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the
IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scoredby the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will

have a CIE component only. Questions mentioned in the SEE paper may include questions from

the practical component.

Suggested Learning Resources:

Books

1. Bhaskar Roy, “Aircraft propulsion”, Elsevier (2011), ISBN-13: 9788131214213.

2. V. Ganesan, “Gas Turbines”, Tata McGraw-Hill, 2010, New Delhi, India, ISBN: 0070681929.

Reference Books

1. Hill, P.G. & Peterson, C.R., “Mechanics & Thermodynamics of Propulsion” Addison - Wesley Longman INC,

1999, ISBN-13: 978-0201146592.

2. Cohen, H. Rogers, G.F.C. and Saravanamuttoo, H.I.H., “Gas Turbine Theory”, Longman, 1989, ISBN 13:
9780582236325.

3. Irwin E. Treager, “Gas Turbine Engine Technology” GLENCOE Aviation Technology Series, 7th Edition, Tata
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McGraw Hill Publishing Co. Ltd. Print 2003, ISBN-13: 978-0028018287.
4. S. M. Yahya, “Fundamentals of Compressible Flow with Aircraft and Rocket propulsion”, 4th Edition, New Age

International Publications, New Delhi 2014, ISBN 13: 9788122426687.

Web links and Video Lectures (e-Resources):
http://nptel.ac.in/courses/101106033/
http://nptel.ac.in/courses/101101001/
http://nptel.ac.in/courses/101101002/
http://nptel.ac.in/courses/101104019/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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AIRCRAFT MATERIAL TESTING & PROCESSING LAB Semester 4
Course Code BAEL404 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical

Course objectives:
e Understand the formation, properties and significance of the alloys through different experiments.
e Understand the types, advantages and applications of various NDT methods.
e Prepare physical models using different manufacturing processes.

SLLNO Experiments
1 Tensile, shear and compression tests of metallic and non-metallic specimens using Universal Testing
Machine
2 .
[zod and Charpy Tests on M.S, C.I Specimen.
3 . :
Brinell, Rockwell and Vickers’s Hardness test.
4
Torsion Testing
5 : . ,
Dye penetration testing. To study the defects of Cast and Welded specimens
6 . . . . . . . .
Machining by plain turning, taper turning, step turning, eccentric turning & knurling
7
Machining by internal and external thread cutting
8
Machining by drilling and boring operation
Demonstration Experiments ( For CIE)
9 Ultrasonic flaw detection

10 Heat treatment: Annealing, normalizing, hardening and tempering of steel.

11 Magnetic crack detection

12 Additive Manufacturing

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

e Differentiate the formation, properties and significance of the alloys through different experiments.
o Differentiate the types, advantages and applications of various NDT methods.
e Practice general-purpose machine tools and manufacturing process.
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

e In atest, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

e The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

e SEE marks for the practical course are 50 Marks.

e SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.

e The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

e All laboratory experiments are to be included for practical examination.

e (Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.
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e Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

e Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure

and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated

for 100 marks and scored marks shall be scaled down to 50 marks (however, based on

course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part

are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

https://ecourses.ou.edu/cgi-bin/ebook.cgi?topic=me

2 https://www.coursera.org/learn/mechanics-1
https://www.edx.org/course/materials-science-engineering-misisx-msel1x
https://www.mooc-list.com/tags/materials-science
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04.08.23
ADDITIVE MANUFACTURING Semester 4
Course Code BAE405A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:1:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives:
e To know the principle methods, areas of usage, possibilities and limitations of the Additive Manufacturing

technologies.

e To be familiar with the characteristics of the different materials those are used in Additive Manufacturing

e To know the principles of polymerization and powder metallurgy process, extrusion-based system printing
processes, sheet lamination processes, beam deposition processes, direct write technologies and Direct Digital
Manufacturing.

e To be familiar with application of additive manufacturing in Aeronautical and Aerospace field

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction and basic principles: Need for Additive Manufacturing, Generic AM process, stereo lithography or
3dprinting, rapid proto typing, the benefits of AM, distinction between AM and CNC machining, other related
technologies- reverse engineering technology.

Development of Additive Manufacturing Technology: Introduction, computers, computer-aided design
technology, other associated technologies, the use of layers, classification of AM processes, metals systems,
hybrid systems, milestones in AM development.

Additive Manufacturing Process chain: Introduction, the eight steps in additive manufacture, variations from one
AM machine to another ,metal systems, maintenance of equipment, materials handling issues, design for AM, and
application areas.

Module-2

Photo polymerization processes: Stereo lithography (SL), Materials, SL resin curing process, Micro-stereo
lithography, Process Benefits and Drawbacks, Applications of Photo polymerization Processes. Powder bed fusion
processes: Introduction, Selective laser Sintering (SLS), Materials, Powder fusion mechanism, SLS Metal and
ceramic part creation, Electron Beam melting (EBM), Process Benefits and

Drawbacks, Applications of Powder Bed Fusion Processes. Extrusion-based systems: Fused Deposition Modelling
(FDM), Principles, Materials, Plotting and path control, Bio-Extrusion, Process Benefits and Drawbacks,

Module-3

Printing Processes: evolution of printing as an additive manufacturing process, research achievements in printing
deposition, technical challenges of printing, printing process modeling, material modification methods, three-
dimensional printing, advantages of binder printing sheet Lamination Processes: Materials, Laminated Object
Manufacturing (LOM), Ultrasonic Consolidation (UC), Gluing, Thermal bonding, LOM and UC applications.
Beam Deposition Processes: introduction, general beam deposition process, description material delivery, BD
systems, process parameters, typical materials and microstructure, processing—structure—properties relationships,
BD benefits and drawbacks.

Direct Write Technologies: Background, ink —based DW, laser transfer, DW thermals pray, DW beam deposition,
DW liquid-phase direct deposition.

Module-4

Guidelines for Process Selection: Introduction, selection methods for apart, challenges of selection, example
system for preliminary selection, production planning and control.

Software issues for Additive Manufacturing: Introduction, preparation of cad models — the STL file, problems with
STL files, STL file manipulation.

Post- Processing: Support material removal, surface texture improvements, preparation for use as a pattern, property
enhancements using non-thermal techniques and thermal techniques.
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Module-5

The use of multiple materials in additive manufacturing: Introduction, multiple material approaches, discrete
multiple material processes, porous multiple material processes, blended multiple material processes, commercial
applications using multiple materials, future directions. AM Applications: Functional models, Pattern for investment
and vacuum casting, Medical models, art models, Engineering analysis models, Rapid tooling, new materials
development, Bi-metallic parts, Remanufacturing. Application: Examples for Aerospace and defence, Direct digital
manufacturing: Align Technology, siemens and phonak, DDM drivers, manufacturing vs. prototyping, life- cycle
costing, future of direct digital manufacturing.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1: Demonstrate the knowledge of the broad range of AM processes, devices, capabilities and materials that are

available.

2: Demonstrate the knowledge of the broad range of AM processes, devices, capabilities and materials that are
available.

3: Understand the various software tools, processes and techniques that enable advanced/additive manufacturing.

4: Apply the concepts of additive manufacturing to design and create components that satisfy product
development/prototyping requirements, using advanced/additive manufacturing devices and processes.

6: Understand characterization techniques in additive manufacturing.

7: Understand the latest trends and business opportunities in additive manufacturing

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the SEE minimum
passing mark is 35% of the maximum marks (18 out of 50 marks). The student is declared as a pass in the course if
he/she secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e There are 25 marks for the CIE's Assignment component and 25 for the Internal Assessment Test component.

e Each test shall be conducted for 25 marks. The first test will be administered after 40-50% of the coverage of the
syllabus, and the second test will be administered after 85-90% of the coverage of the syllabus. The average of
the two tests shall be scaled down to 25 marks

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then only one
assignment for the course shall be planned. The schedule for assignments shall be planned properly by the
course teacher. The teacher should not conduct two assignments at the end of the semester if two assignments
are planned. Each assignment shall be conducted for 25 marks. (If two assignments are conducted then the sum
of the two assignments shall be scaled down to 25 marks)

e The final CIE marks of the course out of 50 will be the sum of the scale-down marks of tests and assignment/s
marks.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy as per

the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3

sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks
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Suggested Learning Resources:
Books:
Text Books
1. Additive Manufacturing Technologies Rapid Prototyping to Direct Digital Manufacturing. Gibson 1 D. W. Rosen 1 B.
Stucker, Springer New York Heidelberg Dordrecht, London, ISBN: 978-1- 4419-1119-3 e-ISBN: 978- 1-4419- 1120-9 DOI
10.1007/978 -1-4419- 1120-9

Reference Books:
1. “Rapid Prototyping: Principles & Applications Chua Chee Kai, Leong Kah Fai World Scientific 2003 Edition.
2. Rapid Prototyping: Theory & Practice Ali K. Kamrani, Springer 2006 Edition
3. Rapid Manufacturing: The Technologies and Applications of Rapid Prototyping and Rapid Tooling” D.T. Pham, S.S.
Dimov Springer 2001Edition
4. Rapid Prototyping: Principles and Applications in Manufacturing Rafiq Nooran John Wiley & Sons 2006 Edition
Additive Manufacturing Technology Hari Prasad, A.V.Suresh Cengage 2019 Edition
6. Understanding additive manufacturing: rapid prototyping, rapid tooling, rapid manufacturing Andreas Gebhardt Hanser
Publishers 2011 Edition.

b

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/112/103/112103306/
e  https://www.digimat.in/nptel/courses/video/112103306/1.20.html
e https://onlinecourses.nptel.ac.in/noc22 mel30/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e  Experimentation — gathering knowledge through experience through lab.
e  Exploration — gathering knowledge and attaining skills through active investigation.
e  Expression — encouraging students to express their views through visual presentations.
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TURBOMACHINES Semester 3
Course Code BAE405B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basics of Turbomachines, the energy transfer and energy transformation in them.
e Acquire the knowledge on design of centrifugal and axial Turbomachines.
e Study hydraulic pumps and turbines

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

Teaching in classroom through Chalk, Talk and ICT
Assignment of Home/field work on real-life problem
Adoption of Project-based/Activity Based learning
Practising the foundational knowledge

=

W

Module-1

Introduction to turbomachines: Classification and parts of a turbo machines; comparison with positive
displacement machines; dimensionless parameters and their physical significance; specific speed; illustrative
examples on dimensional analysis and model studies.

Energy transfer in turbomachines: Basic Euler turbine equation and its alternate form; components of
energy transfer; general expression for degree of reaction; construction of velocity triangles for different
values of degree of reaction.

Module-2

Compression process: Overall isentropic efficiency of compression; stage efficiency; comparison and
relation between overall efficiency and stage efficiency; polytropic efficiency; pre heat factor.

Expansion process: Overall isentropic efficiency for a turbine; stage efficiency for a turbine; comparison
and relation between stage efficiency and overall efficiency, polytropic efficiency; reheat factor for
expansion process.

Module-3

Design and performance analysis of Centrifugal compressors: Types, design parameters, flow analysis
in impeller blades, volutes and diffusers, losses, slip factor, characteristic curves, surging, choking.
Construction details.

Design and performance analysis of axial fans and compressors: Stage velocity diagrams, enthalpy-
entropy diagrams, stage losses and efficiency, work done, simple stage design problems, performance
characteristics, instability in axial compressors. Construction details.

Module-4

Design and performance analysis of axial flow turbines: Turbine stage, work done, degree of reaction,
losses and efficiency, flow passage; subsonic, transonic and supersonic turbines, multi-staging of turbine; exit
flow conditions; turbine cooling

Design and performance analysis of radial turbines: Thermodynamics and aerodynamics of radial
turbines; radial turbine characteristics; losses and efficiency; design of radial turbine.

Module-5

Hydraulic pumps: Centrifugal and axial pumps. Manometric head, suction head, delivery head; manometric
efficiency, hydraulic efficiency, volumetric efficiency, overall efficiency; multi stage pumps. Characteristics of
pumps.

Hydraulic turbines: Classification; Module quantities; Pelton wheel, Francis turbine, Kaplan turbine and
their velocity triangles. Draft tubes and their function. Characteristics of hydraulic turbines.
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Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Compute the energy transfer and energy transformation in turbomachines.
2. Analyze the design of turbomachine blades.
3. Apply hydraulic pumps and turbines for specific requirements

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom'’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. S.M. Yahya, “Turbines, Compressors & Fans”, Tata-McGraw Hill Co., 2rd Edition (2002), ISBN 13:
9780070707023.

2. D.G. Shephered, “Principles of Turbo Machinery”, The Macmillan Company (1964), ISBN-13: 978-
0024096609.

Reference Books:
1. V. Kadambi and Manohar Prasad, “An introduction to Energy conversion, Volume III, Turbo maching
Wiley Eastern Ltd, 1977, ISBN: 9780852264539
2. Govinde Gowda and Nagaraj, “Turbomachines”, 9t Edition, MM Publishers, 2016.
3. B.K.Venkanna, “ Fundamentals of Turbomachinery, Prentice Hall India, 2009.

Web links and Video Lectures (e-Resources):

e  https://nptel.ac.in/courses/112106303
e  https://archive.nptel.ac.in/courses/112/106/112106200/
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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INTRODUCTION TO SPACE TECHNOLOGY Semester 4
Course Code BAE405C/BAS405C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the fundamentals of aerospace propulsion.
e Understand the orbit mechanics and orbit maneuvers.
e  Acquire the knowledge of satellite attitude dynamics and space mission operations.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Fundamentals of Aerospace Propulsion, Space Environment, fundamentals of solid propellant rockets,
Fundamentals of liquid propellant rockets, Rocket equation, Tsiolkovsky rocket equation, Concepts of Specific
Impulse.

Module-2

Atmospheric Re-entry: Introduction-Steep Ballistic Re-entry, Ballistic Orbital Re-entry, Skip Re-entry,
“Double-Dip” Re-entry, Skip reentry, glide reentry

Module-3

Fundamentals of Orbit Mechanics, Orbit Manoeuvre,: Two-body motion, Basic Orbital Elements,
Hohmann Transfer, Bielliptical Transfer

Module-4

Satellite Attitude Dynamics: Attitude Control for Spinning Spacecraft, Attitude Control for Non-spinning
Spacecraft, The Yo-Yo Mechanism, Gravity - Gradient Satellite,

Module-5

Space Mission Operations: Supporting Ground Systems Architecture and Team interfaces, Mission phases
and Core operations, Command, Planning, Tracking, Telemetry.

Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Distinguish the types of aerospace propulsion.
2. Determine the attitude of the satellites.

3. Support the space mission operations.
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom's taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books

1. W.E. Wiesel,”Spaceflight Dynamics”,McGraw Hill,2nd edition,2014,ISBN-13: 978-9332901650

2. ].W. Cornelisse, “Rocket Propulsion and Space Dynamics”, ].W. Freeman & Co., Ltd., London, 1982.
Reference Books

1. Vincet L. Pisacane, “Fundamentals of Space Systems”, Oxford University Press, 2005.

2. ].Sellers ,“Understanding Space: An Introduction to Astronautics” , McGraw Hill, 2nd edition,2000,ISBN-
13:978-0072424683

3. Francis ] Hale,“Introduction to Space Flight”, Pearson, 1993, ISBN-13: 978-0134819129.

ChariesD.Brown ,“Spacecraft Mission Design”, AIAA education Series, 1998.

5. Meyer Rudolph X,“Elements of Space Technology for aerospace Engineers”, Meyer Rudolph X, Academic
Press, 1999.

b

Web links and Video Lectures (e-Resources):

e  https://nptel.ac.in/courses/101101079

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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Introduction to Combustion Semester 4
Course Code BAE405D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives:This course will enable students to
e To understand the burning of any substances in air.
e Toknow about the essentials or requirements to produce fire.
e To understand different types of combustion.
e To observe the materials forming flames or not.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Review of Basic Concepts:

Laws of thermodynamics, simple thermo chemical equations, and heat of combustion, properties of real gases,
Rankine-Hugoniot curves, ideas of deflagration and detonation.

Chemical Equilibrium And Kinetics:

Concept of chemical equilibrium, Elements of adiabatic flame temperature calculation, Chemical kinetics -
rates and order of reactions, Reaction mechanism and chain reactions

Module-2

Combustion thermodynamics: Theoretical (Stoichiometric) air and excess air for combustion of fuels.
Mass balance, actual combustion. Exhaust gas analysis. A./ F ratio, Energy balance for a chemical reaction,
enthalpy of formation, enthalpy and internal energy of combustion, Combustion efficiency, adiabatic flow

Module-3

Premixed Flames:

Mechanistic description of premixed flames, Burning velocity and parametric dependences, Experimental
methods of measuring burning velocity, One dimensional Conservation Equations, Simple one-dimensional
thermal theory of flame, concepts of minimum ignition energy, quenching distance, stability limits and flame
stabilization.

Diffusion Flames:

Differences between premixed and diffusion flames, gas diffusion flames in parallel flow - jet flames and
Burke Schumann flames, Liquid droplet combustion.

Module-4

Combustion in Piston Engines:

Review of operation of reciprocating engines, Description of the combustion process in piston engines,
Combustion efficiency and factors affecting it, detonation in reciprocating engines and preventive methods.
Combustion in Gas-Turbine Engines:

Description of different types of combustion chambers in gas-turbine engines, primary requirements of the
combustor, Flow structure, recirculation and flame stabilization in main combustion chamber, afterburners.

Module-5

Combustion in Rocket Engines:

Combustion of carbon particle, boundary layer combustion, basic principles of combustion solid propellants,
extension of droplet combustion to liquid propellant rockets.

Emissions:

Flame radiation, pollutants - unburnt hydrocarbons, oxides of nitrogen and carbon monoxide, methods of
reducing pollutants, Principle of exhaust gas analysis.
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Course outcome (Course SKkill Set)
At the end of the course, the student will be able to :
1. The students will be able to define combustion and explosion
2. The Students will be understood with chemical process in which a substance reacts rapidly with oxygen
and gives off heat.
3. The Students would have understood with the combustion techniques & flames

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom's taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. Introduction to Combustion by Stephen Turns.
2. Combustion fundamentals by Roger Strehlow

Reference Books:

1. Industrial Combustion by Charles E. Baukal.

2. Heat Transfer in Industrial Combustion by CE Baukal]r

3. Combustion, Fossil Power Systems by G. Singer. 4th Ed. 1966 Ed Pub.

4. Fuels and Combustion, Sharma, S.P., and Chandra Mohan , Tata Mc.Graw Hill Publishing Co. Ltd., New
Delhi, 1987.

5. Gas Turbine, Jet and Rocket Propulsion, Mathur, M.L.,, and Sharma,R.P., ; Standard Publishers and
Distributors, Delhi, 1988

Web links and Video Lectures (e-Resources):
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e  https://nptel.ac.in/courses/101104014/
e  https://nptel.ac.in/courses/101106037/2.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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FUNDAMENTALS ON SPREADSHEET Semester 4
Course Code BAE456A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical

Course objectives:
e  To create different plots and charts

e To compute different functions, conditional functions and make regression analysis

e To carryout iterative solutions for roots, multiple roots, optimization and non-linear regression analysis

e To carryout matrix operations
e To Understand VBA and UDF
e Tounderstand VBA subroutines and Macros

e To carryout numerical integration and solving differential equations using different methods

SLNO Experiments

1 Charting: Create an XY scatter graph, XY chart with two Y-Axes, add error bars to your plot, create a
combination chart

2 Functions: Computing Sum, Average, Count, Max and Min, Computing Weighted Average,
Trigonometric Functions, Exponential Functions, Using The CONVERT Function to Convert Units

3 Conditional Functions: Logical Expressions, Boolean Functions, IF Function, Creating a
Quadratic Equation Solver, Table VLOOKUP Function, AND, OR and XOR functions.

4 Regression Analysis: Trendline, Slope and Intercept, Interpolation and Forecast, The
LINEST Function, Multilinear Regression, Polynomial Fit Functions, Residuals Plot, Slope and
Tangent, Analysis ToolPack.

5 Iterative Solutions Using Excel: Using Goal Seek in Excel, Using The Solver To Find Roots,
Finding Multiple Roots, Optimization Using The Solver, Minimization Analysis, NonLinear Regression
Analysis.

6 Matrix Operations Using Excel: Adding Two Matrices, Multiplying a Matrix by a Scalar,
Multiplying Two Matrices, Transposing a Matrix, Inverting a Matrix and Solving System of Linear
Equations.

7 VBA User-Defined Functions (UDF): The Visual Basic Editor (VBE), The IF Structure, The Select
Case Structure, The For Next Structure, The Do Loop Structure, Declaring Variables and Data Types,
An Array Function The Excel Object Model, For Each Next Structure.

8 VBA Subroutines or Macros: Recording a Macro, Coding a Macro Finding Roots by Bisection, Using
Arrays, Adding a Control and Creating User Forms.

Demonstration Experiments ( For CIE)

9 Aerospace equations: Many of the aerospace equations, such as lift and drag coefficients, can be

calculated using custom formulas in Excel

10 Wind tunnel correction functions: To correct wind tunnel data based on atmospheric

conditions.(“ISBLANK” and “IF” functions can be used)

11 Flight trajectory functions: To look up flight path parameters based on any given conditions.(“Vlookup”

and “Match” functions can be used)

12 Launch vehicle functions: To look up rocket performance parameters based on any given conditions.(

“INDEX” and “MATCH” functions can be used)
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Course outcomes (Course SKkill Set):
At the end of the course the student will be able to:

e To create different plots and charts

e To compute different functions, conditional functions and make regression analysis

e To carryout iterative solutions for roots, multiple roots, optimization and non-linear regression analysis
e To carryout matrix operations

e ToUnderstand VBA and UDF

e Tounderstand VBA subroutines and Macros

e To carryout numerical integration and solving differential equations using different methods

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

¢ In atest, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

e The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

e SEE marks for the practical course are 50 Marks.

e SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.
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The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.

Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure
and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated
for 100 marks and scored marks shall be scaled down to 50 marks (however, based on

course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part
are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

McFedries PaulMicrosoft Excel 2019 Formulas And Functions Microsoft Press, U.S, 2019 Edition
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DRONE Pilot Training Semester 4
Course Code BAE456B/BAS456B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:0:1 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives: The course will enable the students to
e Remember the basics principles and rules of flying a drone
e Understand the functioning of all components of drone
e  Make and Fly the drone

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Regulations of DGCA , Basic Principles of Flight, ATC Procedures & Radio Telephony

Module-2

Fixed wing Operations/Aerodynamics, Multi rotor Operations/Aerodynamics

Module-3

Weather &Meteorology , Drone equipment and maintenance , Emergency Identification & handling

Module-4

Payload installation & utilization, Image/video interpretation, Final Test Theory

Module-5

Flight Simulator training, Practical lessons in Lab, Practical flying lessons

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Apply the principles of Drone flying
2. Repair and Install the components of drone
3. Judge flying conditions for Drone
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:

Books
1. https://dgt.gov.in/sites/default/files/CTSRPA-DronePilot_CTS_NSQF-4.pdf
2. https://www.faa.gov/training_testing/testing/acs/media/uas_acs.pdf

3. https://irp.fas.org/doddir/army/34-212.pdf

Web links and Video Lectures (e-Resources):

e https://www.udemy.com/course/uasuav-drone-remote-pilot-certification-test-part-

107 /?utm source=adwords&utm medium=udemyads&utm campaign=LongTail 1a.EN cc.INDIA&utm co
ntent=deal4584&utm term= . ag 118445032537 . ad 533094112755 . kw .dec.dm .pl .ti dsa-
1212271230479 . li 9061992 . pd . &matchtype=&gclid=Cj0KCQjwpv2TBhDoARISALBnVnISE-

vcBq9 eqdjjxQwghUpnkk5V3mLMhYOcjdiEsfCc1Kd-VtL.dpUaAjFTEALw wcB

e  https://www.youtube.com/watch?v=ixYnzcZZu9g

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.

e Expression - encouraging students to express their views through visual presentations.
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https://www.udemy.com/course/uasuav-drone-remote-pilot-certification-test-part-107/?utm_source=adwords&utm_medium=udemyads&utm_campaign=LongTail_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_118445032537_._ad_533094112755_._kw__._de_c_._dm__._pl__._ti_dsa-1212271230479_._li_9061992_._pd__._&matchtype=&gclid=Cj0KCQjwpv2TBhDoARIsALBnVnlSE-vcBq9_eqdjjxQwqhUpnkk5V3mLMhYOcjdiEsfCc1Kd-VtLdpUaAjFTEALw_wcB
https://www.udemy.com/course/uasuav-drone-remote-pilot-certification-test-part-107/?utm_source=adwords&utm_medium=udemyads&utm_campaign=LongTail_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_118445032537_._ad_533094112755_._kw__._de_c_._dm__._pl__._ti_dsa-1212271230479_._li_9061992_._pd__._&matchtype=&gclid=Cj0KCQjwpv2TBhDoARIsALBnVnlSE-vcBq9_eqdjjxQwqhUpnkk5V3mLMhYOcjdiEsfCc1Kd-VtLdpUaAjFTEALw_wcB
https://www.udemy.com/course/uasuav-drone-remote-pilot-certification-test-part-107/?utm_source=adwords&utm_medium=udemyads&utm_campaign=LongTail_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_118445032537_._ad_533094112755_._kw__._de_c_._dm__._pl__._ti_dsa-1212271230479_._li_9061992_._pd__._&matchtype=&gclid=Cj0KCQjwpv2TBhDoARIsALBnVnlSE-vcBq9_eqdjjxQwqhUpnkk5V3mLMhYOcjdiEsfCc1Kd-VtLdpUaAjFTEALw_wcB
https://www.youtube.com/watch?v=ixYnzcZZu9g

04.08.23
CONCEPT OF AUGMENTED REALITY Semester 4
Course Code BAE456C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:2:0 SEE Marks 50
Total Hours of Pedagogy 30 Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives:
e Describe how AR systems work and list the applications of AR.

e Understand and analyze the hardware requirement of AR.

e Use computer vision concepts for AR and describe AR techniques

e Analyze and understand the working of various state of the art AR devices
e Acquire knowledge of mixed reality

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem

3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

Module-1

Introduction to Augmented Reality (A.R): Defining augmented reality, history of augmented reality, The
Relationship between Augmented Reality and Other Technologies-Media, Technologies, Other Ideas Related
to the Spectrum between Real and Virtual Worlds, applications of augmented reality

Augmented Reality Concepts- Concepts Related to Augmented Reality, Ingredients of an Augmented
Reality Experience.

Module-2

Augmented Reality Hardware:

Augmented Reality Hardware - Displays - Audio Displays, Haptic Displays, Visual Displays, Other sensory
displays, Visual Perception, Requirements and Characteristics, Spatial Display Model.

Processors - Role of Processors, Processor System Architecture, Processor Specifications.

Tracking & Sensors - Tracking, Calibration, and Registration, Characteristics of Tracking Technology,
Stationary Tracking Systems, Mobile Sensors, Optical Tracking, Sensor Fusion.

Module-3

Computer Vision for Augmented Reality & A.R. Software: Computer Vision for Augmented Reality -
Marker Tracking, Multiple-Camera Infrared Tracking, Natural Feature Tracking by Detection, Simultaneous
Localization and Mapping, Outdoor Tracking

Augmented Reality Software - Introduction, Major Software Components for Augmented Reality Systems,
Software used to Create Content for the Augmented Reality Application.

Module-4

AR Techniques- Marker based & Markerless tracking: Marker-based approach- Introduction to
marker-based tracking, types of markers, marker camera pose and identification, visual tracking,
mathematical representation of matrix multiplication Marker types- Template markers, 2D barcode
markers, imperceptible markers. Marker-less approach- Localization based augmentation, real world
examples Tracking methods- Visual tracking, feature based tracking, hybrid tracking, and
initialization and recovery.

Module-5

AR Devices & Components : AR Components - Scene Generator, Tracking system, monitoring system,
display, Gamescene

AR Devices - Optical See- through HMD, Virtual retinal systems, Monitor bases systems, Projection
displays, and Video see-through systems
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Course outcome (Course SKkill Set)
At the end of the course the student will be able to:

1. Describe how AR systems work and list the applications of AR.
Understand and analyse the hardware requirement of AR.
Use computer vision concepts for AR and describe AR techniques
Analyse and understand the working of various state of the art AR devices
Acquire knowledge of mixed reality

Ul W

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted
to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ
(multiple choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of
35% of the maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books
1. Allan Fowler-AR Game Development]|, 1st Edition, A press Publications, 2018, ISBN 978-1484236178
2. Augmented Reality: Principles & Practice by Schmalstieg / Hollerer, Pearson Education India; First edition (12
October 2016),ISBN-10: 9332578494
Reference Books:
1. Designing for Mixed Reality, Kharis O'Connell Published by O'Reilly Media, Inc., 2016, ISBN: 9781491962381
2. Sanni Siltanen- Theory and applications of marker-based augmented reality. Julkaisija - Utgivare Publisher. 2012.
ISBN 978-951-38-7449-0

Web links and Video Lectures (e-Resources):

69

09082023



04.08.23

e  https://www.vttresearch.com/sites/default/files/pdf/science/2012/S3.pdf

e  https://docs.microsoft.com/en-us/windows/mixed-reality/

e  https://docs.microsoft.com/en-us/archive/msdn-magazine/2016/november/hololens-
introduction-to-the-hololens

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
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04.08.23
Introduction to programming with MATLAB and Python Semester 4
Course Code BAE456D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical

Course objectives: The course will enable the students to
e Learn how to programme with MATLAB and Python
e Be familiar with programming environments of MATLAB and Python
e Carry outlab sessions using MATLAB and Python

SLNO Experiments

1 Write a MATLAB program to obtain linear convolution of the given sequences.

2
Write a MATLAB program to perform amplitude-scaling, time-scaling and time-shifting on a given signal.

3 Write a MATLAB program to obtain Cross correlation of sequence x(n) and y(n) & autocorrelation of a
sequence x (n) of the given sequences & verify the property.

4
Write a MATLAB program to generate Fourier series of a Square Wave.

5 , .
Write a Python Program to find the square root of a number by Newton’s Method.

6 Write a python program to search an element in an array using Linear search technique & Binary search
technique.

7
Write a Python program to sort the elements using selection sort & insertion sort.

8 . : L
Write a python program to check whether the given string is palindrome or not.

Demonstration Experiments ( For CIE )

9 Write a MATLAB program to Calculate and plot using MATLAB Fourier Transform and Z-Transform of a
given signal.

10 Checking linearity/non-linearity of a system using SIMULINK Build a system that amplifies a sine wave by
a factor of two.

11 Demonstrate a Python program to sort all the elements in proper order using the logic of Merge sort.

12 Demonstration of working with PDF and word files

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

Program with MATLAB and Python
Develop basic to complex code in the programming environments of MATLAB and Python
Modify and Maintain codes written using MATLAB and Python

Examine working of PDF and word file formats
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

¢ In atest, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

e The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

e SEE marks for the practical course are 50 Marks.

e SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.

e The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

e All laboratory experiments are to be included for practical examination.

e (Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.
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e Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

e Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure

and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated

for 100 marks and scored marks shall be scaled down to 50 marks (however, based on

course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part

are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

e Programming in MATLAB ®: A problem-solving approach, 1e Paperback by Patel / Mittal (Author)
e Python Programming: Using Problem Solving Approach by Reema Thareja (Author)

https://cfm.ehu.es/ricardo/docs/python/Learning Python.pdf
e  https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-

matlab.pdf
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BSCK307 — Social Connect & Responsibility 2022 Scheme & syllabus 3" sem

BSCK307 — Social Connect & Responsibility Semester 3"
2022 Scheme & syllabus for 3" sem

Course Code BSCK307 CIE Marks 100
Teaching Hours/Week (L:T:P: S) 0:0:3:1 SEE Marks | = ------
Total Hours of Pedagogy 40 hour Practical Session +15 hour Planning Total Marks 100
Examination nature For CIE Assessment - Activities Report Evaluation by College NSS
(No SEE — Only CIE) Officer / HOD / Sports Dept / Any Dept.
Credits 01 - Credit

Course objectives: The course will enable the students to:

1. Provide a formal platform for students to communicate and connect to the surrounding.

2. create a responsible connection with the society.

3. Understand the community in general in which they work.

4. ldentify the needs and problems of the community and involve them in problem —solving.

5. Develop among themselves a sense of social & civic responsibility & utilize their knowledge
in finding practical solutions to individual and community problems.

6. Develop competence required for group-living and sharing of responsibilities & gain skills

in mobilizing community participation to acquire leadership qualities and democratic attitudes.

General Instructions - Pedagogy :
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

1. Inaddition to the traditional lecture method, different types of innovative teaching methods may be adopted so
that the activities will develop students’ theoretical and applied social and cultural skills.

2. State the need for activities and its present relevance in the society and Provide real-life examples.

3. Support and guide the students for self-planned activities.

4. You will also be responsible for assigning homework, grading assignments and quizzes, and documenting
students’ progress in real activities in the field.

5. Encourage the students for group work to improve their creative and analytical skills.

Contents :
The course is mainly activity-based that will offer a set of activities for the student that enables them to connect with fellow
human beings, nature, society, and the world at large.

The course will engage students for interactive sessions, open mic, reading group, storytelling sessions, and semester-long
activities conducted by faculty mentors.

In the following a set of activities planned for the course have been listed:

Social Connect & Responsibility - Contents

Part I:

Plantation and adoption of a tree:
Plantation of a tree that will be adopted for four years by a group of BE / B.Tech students. (ONE STUDENT ONE TREE)

They will also make an excerpt either as a documentary or a photo blog describing the plant’s origin, its usage in daily life,

its appearance in folklore and literature - — Objectives, Visit, case study, report, outcomes.

Part Il :

Heritage walk and crafts corner:
Heritage tour, knowing the history and culture of the city, connecting to people around through their history, knowing the

city and its craftsman, photo blog and documentary on evolution and practice of various craft forms - — Objectives, Visit,

case study, report, outcomes.

Part Il :

Organic farming and waste management:
Usefulness of organic farming, wet waste management in neighboring villages, and implementation in the campus —
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Obijectives,Visit, case study, report, outcomes.

Part 1V:

Water conservation:
Knowing the present practices in the surrounding villages and implementation in the campus, documentary or photoblog
presenting the current practices — Objectives, Visit, case study, report, outcomes.

PartV :

Food walk:

City’s culinary practices, food lore, and indigenous materials of the region used in cooking — Objectives, Visit, case study,
report, outcomes.

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:

CO1: Communicate and connect to the surrounding.

CO2: Create a responsible connection with the society.

COa3: Involve in the community in general in which they work.

CO4: Notice the needs and problems of the community and involve them in problem —solving.

CO5: Develop among themselves a sense of social & civic responsibility & utilize their knowledge
in finding practical solutions to individual and community problems.

CO6: Develop competence required for group-living and sharing of responsibilities & gain skills
in mobilizing community participation to acquire leadership qualities and democratic attitudes.

Activities:

Jamming session, open mic, and poetry: Platform to connect to others. Share the stories with
others. Share the experience of Social Connect. Exhibit the talent like playing instruments,
singing, one-act play, art-painting, and fine art.

PEDAGOGY:

The pedagogy will include interactive lectures, inspiring guest talks, field visits, social
immersion, and a course project. Applying and synthesizing information from these sources to
define the social problem to address and take up the solution as the course project, with your
group. Social immersionwith NGOs/social sections will be a key part of the course. Will all lead
to the course project that will address the needs of the social sector?

COURSE TOPICS:

The course will introduce social context and various players in the social space, and present
approaches to discovering and understanding social needs. Social immersion and inspiring
conversional will culminate in developing an actual, idea for problem-based intervention, based
on an in-depth understanding of a key social problem.

Duration :

A total of 40 - 50 hrs engagement per semester is required for the 3rd semester of the B.E.
/B.Tech. program. The students will be divided into groups. Each group will be handled by
faculty mentor. Faculty mentor will design the activities (particularly Jamming sessions open
mic ,and poetry) Faculty mentors has to design the evaluation system as per VTU guidelines of
scheme & syllabus.

Guideline for Assessment Process:

Continuous Internal Evaluation (CIE):

After completion of the course, the student shall prepare, with daily diary as reference, a
comprehensive report in consultation with the mentor/s to indicate what he has observed and
learned in the social connect period. The report should be signed by the mentor. The report shall




Pedagogy — Guidelines :

BSCK307 — Social Connect & Responsibility 2022 Scheme & syllabus 3" sem

be evaluated on the basis of the following criteria and/or other relevant criteria pertaining to the
activity completed. Marks allotted for the diary are out of 50. Planning and scheduling the social
connect Information/Data collected during the social connect Analysis of the information/data

and report writing Considering all above points allotting the marks as mentioned below

Excellent
Good
Satisfactory
Unsatisfactory and fail : <39

Special Note :

: 80 to 100
:60to 79
140 to 59

| NO SEE — Semester End Exam — Completely Practical and activities based evaluation |

It may differ depending on local resources available for the study as well as environment and
climatic differences, location and time of execution.

Sl Topic Group Location Activity Reporting Evaluation
No size execution Of the Topic
1. Plantation and | May be Farmers land/ parks / Site selection Report should Evaluation as
adoption of a individual | Villages/ roadside/ /proper be submitted by per the rubrics
tree: or team community area / consultation/Contin | individual to the Of scheme and
ree: College campus etc..... | uous monitoring/ concerned evaluation| syllabus by
Information board authority Faculty
2. Heritage walk May be Temples / monumental | Site selection Report should Evaluation as
and crafts individual | places/ Villages/ City | /proper be submitted by per the rubrics
. or team Areas / Grama consultation/Contin | individual to the Of scheme and
corner: panchayat/ public uous monitoring/ concerned syllabus by
associations/Governme | Information board evaluation authority | Faculty
nt Schemes officers/
campus etc.....
3. Organic farming May be Farmers land / parks / Group selection / Report should Evaluation as
and waste individual | Villages visits proper consultation | be submitted by per the rubrics
. or team / roadside/ community | / Continuous individual to the Of scheme and
management. area / College campus | monitoring / concerned syllabus by
etc..... Information board evaluation authority | Faculty
4. Water May be Villages/ City Areas / site selection / Report should Evaluation as
conservation: individual | Grama proper be submitted by per the rubrics
& conservation or team panchay_at/ public consultatign/.Contin individual to the Of scheme and
techniques associations/Governme | uous monitoring/ concerned syllabus by
nt Schemes officers / Information board evaluation authority | Faculty
campus etc.....
5. Food walk: May be Villages/ City Areas / Group selection/ Report should Evaluation as
Practices in individual | Grama proper consultation | be submitted by per the rubrics
. or team panchayat/ public / Continuous individual to the Of scheme and
society associations/Governme | monitoring / concerned syllabus by
nt Schemes officers/ Information board evaluation authority | Faculty

campus etc.....
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Plan of Action (Execution of Activities)

SILNO Practice Session Description

1

Lecture session in field to start activities

Students Presentation on Ideas

Commencement of activity and its progress

Execution of Activity

Execution of Activity

Execution of Activity

Execution of Activity

Case study based Assessment, Individual performance

Olo(N|OOO PR WIN

Sector/ Team wise study and its consolidation

=
o

Video based seminar for 10 minutes by each student At the end of semester with Report.

o Each student should do activities according to the scheme and syllabus.
o At the end of semester student performance has to be evaluated by the faculty for the assigned

activity progress and its completion.

« At last consolidated report of all activities from 1% to 5", compiled report should be submitted as

per the instructions and scheme.

Assessment Details for CIE (both CIE and SEE)

Weightage CIE —1009%| e Implementation strategies of the project (

- — - - NSS work).
Field Visit, Plan, Discussion 10 Marks .
Commencement of activities and its progress 20 Marks * Thelast .report should be S|gn§d '_Oy
Case study based Assessment 20 Marks NSS Officer, the HOD and principal.
Individual performance with report e At last report should be evaluated by the NSS
Sector wise study & its consolidation 5*5 = 25 25 Marks officer of the institute.
Video based seminar for 10 minutes by each 25 Marks e Finally the consolidated marks sheet should
student At the end of semester with Report. be sent to the university and also to be made
Activities 1105, 575 =29 available at LIC visit.
Total marks for the course in each | 100 Marks
semester

For each activity, 20 marks CIE will be evaluated for IA marks at the end of semester, Report and
assessment copy should be made available in the department.

Students should present the progress of the activities as per the schedule in the prescribed practical session in the field.
There should be positive progress in the vertical order for the benefit of society in general through activities.
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AVIATION MANAGEMENT Semester 5
Course Code BAE501/BAS501 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Acquire the leadership and perception of design feedback system.
e Realize the customer needs & Quality
e Understand the airline and airport operation, scheduling and management
e Acquire the general aviation management practices
e Grasp the broad disciplines of management at different levels of aviation industry

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teachingin classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Leadership: Definition, characteristics of quality leaders, leadership concept, characteristics of
effective people, ethics, the Deming philosophy, role of TQM leaders, implementation, core values,
concepts and framework, strategic planning communication, decision making,

Module-2

Continuous Process Improvement:

Process, the Juran trilogy, improvement strategies, types of problems, the PDSA Cycle, problem-
solving methods, Kaizen, reengineering, six sigma, case studies. Tools and Techniques: Benching
marking, information technology, quality management systems, environmental management system,
quality function deployment, quality by design, failure mode and effect analysis, product liability,
total productive maintenance.

Module-3

Customer Satisfaction and Employee Involvement:

Customer Satisfaction : customer and customer perception of quality, feedback, using customer
complaints, service quality, translating needs into requirements, customer retention, Case studies.
Employee Involvement - Motivation, employee surveys, empowerment, teams, suggestion system,
recognition and reward, gain sharing, performance appraisal, unions and employee involvement,
case studies.

Module-4

Airline and Airport Management, Airline Operation and Scheduling, Data Analysis for Business
Decisions, Economic Analysis for Business Decisions, Aircraft Rules and Regulation, Airline Business
in the 21st Century. Human Resources Management, Organizational Behaviour, Accounting for
Management, Airline Economics,

Module-5

Business Application Software, Communication Skills and Business Correspondence, Research
Methods in Business, International Business Management, Aviation Systems: Management of the
Integrated Aviation Value Chain Aviation Law , Aviation Safety Management and Accident
Investigations, Emerging Trends in Management - Case Study Analysis, Entrepreneurship
Development, Airline Advertising and Sales Promotion




12.07.24

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Analyse customer need and perceptions of design feedback systems
Infer the customer perception of quality
Apply the foundational knowledge of airline and airport operation, scheduling and management
Implement the general aviation management practices
Prepare for the management at different levels of aviation industry

Ut W

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. Introduction to Aviation Management, Andreas Wald, Christoph Fay, Ronald Gleich, LIT Verlag Miinster,

2. Aviation Management (Ground Service & In-flight Service) Paperback - 1 January 2021 by Arijit Das
(Author)

3. Total Quality Management: Dale H. Bester field, Publisher Pearson Education India, ISBN: 8129702606,
Edition 03 /e Paperback (Special Indian Edition)

Reference Books
1. Aviation Management : Global And National Perspectives Hardcover - 1 January 2008 by Ratandeep Singh
(Author)
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2. Aviation Leadership: The Accountable Manager by Mark ]. Pierotti Airline Management Finance -The
Essentials By Victor Hughes

3. A New American TQM, four revolutions in management, Shoji Shiba, Alan Graham, David Walden,
Productivity press, Oregon, 1990

Web links and Video Lectures (e-Resources):

e  https://www.youtube.com/watch?v=6Uk8F3 9ywY

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

1. Experimentation - gathering knowledge through experience through lab.

2. Exploration - gathering knowledge and attaining skills through active investigation.

3. Expression - encouraging students to express their views through visual presentations.



https://www.youtube.com/watch?v=6Uk8F3_9ywY

Aircraft Structures Semester 5
Course Code BAE502 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 03
Examination nature (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic concepts of stress and strain.
e Acquire the knowledge of types of loads on aerospace vehicles.
e Realise the bending stresses in unsymmetrical sections using different methods.

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT.

2. Assignment of Home/field work on real-life problem.
3. Adoption of Project-based/Activity Based learning.

4. Practising the foundational knowledge.

MODULE-1

Design for Static Strength:

Introduction: Normal, shear, biaxial and tri-axial stresses, Stress tensor, Principal Stresses, Stress Analysis, Design
considerations, Codes and Standards. Static Strength: Static loads and factor of safety, Theories of failure:
Maximum normal stress theory, Maximum shear stress theory, Maximum strain theory, Strain energy theory, and
Distortion energy theory, failure of brittle and ductile materials.

MODULE-2

Design for Impact and Fatigue Strength

Impact Strength: Introduction, Impact stresses due to axial, bending and torsional loads, effect of inertia. Fatigue
Strength: Endurance limit, modifying factors: size effect, surface effect, Stress concentration effects, Fluctuating
stresses, Goodman and Soderberg relationship, stresses due to combined loading, cumulative fatigue damage.
Stress concentration, and Determination of Stress concentration factor.

MODULE-3

Columns: Columns with various end conditions, Euler’s Column curve, Rankine’s formula, Column with initial
curvature, Eccentric loading, south-well plot.

Loads on Aircraft: Structural nomenclature, Types of loads, load factor, Aerodynamics loads, Symmetric
manoeuvre loads, Velocity diagram, Function of structural components.

MODULE-4

Structures

Statically Determinate and Indeterminate structures, Analysis of plane truss, Method of joints, 3D Truss, Plane
frames, Composite beam, Clapeyron’s Three Moment Equation. Moment Distribution Methods. Unit Load Methods-
Application to beams, trusses, frames, etc.

MODULE-5

Unsymmetrical Bending: Bending Stresses in beams of unsymmetrical sections-bending of symmetric sections
with skew loads.




PRACTICAL COMPONENT OF IPCC (May cover all / major modules)

SILNO Experiments
1
Deflection of a Simply Supported Beam
2
Verification of Maxwell’s Reciprocal Theorem.
3
Determination of Young’s Modulus using strain gages
4
Poisson Ratio Determination
5 i . ;
Buckling load of slender Eccentric Columns and Construction of Southwell Plot
6 : . :
Shear Failure of Bolted and Riveted Joints
7 . .
Bending Modulus of sandwich Beam
8 S .
Verification of Superposition Theorem
9
Determination of fundamental frequency of a cantilever beam and harmonics.
10 i )
Frequency spectrum analysis for a cantilever beam
11 e .
Vibration induced structural damage studies.
12
Fault detection and de-lamination studies in composite plate.

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:
e Apply the basic concepts of stress and strain analysis.

e Understand different of types of loads on aerospace vehicles
e Analysis the bending stresses in unsymmetrical sections using different methods.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)

e |PCC means practical portion integrated with the theory of the course.

e (IE marks for the theory component are 25 marks and that for the practical component is 25
marks.

e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of IPCC (that is for 25 marks).




e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.
CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of I[IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scoredby the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have

a CIE component only. Questions mentioned in the SEE paper may include questions from the

practical component.

Suggested Learning Resources:
Books
1. V.B.Bhandari, ‘Design of Machine Elements’, Tata McGraw Hill Publishing Company Ltd., New Delhi, 2nd Edition
2007.
2. Megson, T.M.G ‘Aircraft Structures for Engineering Students’, Edward Arnold, 1995.
Reference Books:
1. Robert L. Norton, Machine Design, Pearson Education Asia, 2001.
2. Donaldson, B.K,, “Analysis of Aircraft Structures - An Introduction”, McGraw-Hill, 1993.
3. Timoshenko, S., “Strength of Materials”, Vol. I and II, Princeton D Von Nostrand Co, 1990.

Web links and Video Lectures (e-Resources):
e https://nptel.ac.in/courses/101105084

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://nptel.ac.in/courses/101105084

Unmanned Aerial Vehicles - Basics and Applications Semester 5
Course Code BAE503 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:2:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 04 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic aviation history and UAV systems.
e Acquire the knowledge of basic aerodynamics, performance, stability and control.
e Understand the propulsion, loads and structures.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem

3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

Module-1

Introduction
Aviation History and Overview of UAV systems, Classes and Missions of UAVs, Definitions and Terminology,
UAV fundamentals , Examples of UAV systems-very small , small, Medium and Large UAV.

Module-2

The Air Vehicle

Basic Aerodynamics:

Basic Aerodynamics equations, Aircraft polar, the real wing and Airplane, Induced drag, the boundary layer,
Flapping wings, Total Air-Vehicle Drag

Performance:

Overview, Climbing flight, Range and Endurance - for propeller driven aircraft, range- a jet-driven aircraft,
Guiding Flight

Module-3

Stability and Control

Overview, Stability, longitudinal, lateral, dynamic stability, Aerodynamics control, pitch control, lateral
control, Autopilots, sensor, controller, actuator, airframe control, inner and outer loops, Flight-Control
Classification, Overall Modes of Operation, Sensors Supporting the Autopilot.

Module-4

Propulsion

Overview, Thrust Generation, Powered Lift, Sources of Power, The Two-Cycle Engine, The Rotary Engine, The
Gas Turbine, Electric Motors, Sources of Electrical Power

Loads and Structures

Loads, Dynamic Loads, Materials, Sandwich Construction, Skin or Reinforcing Materials, Resin Materials, Core
Materials, Construction Techniques

Module-5

Mission Planning and Control: Air Vehicle and Payload Control, Reconnaissance/Surveillance Payloads,
Weapon Payloads, Other Payloads, Data-Link Functions and Attributes, Data-Link Margin, Data-Rate
Reduction, Launch Systems, Recovery Systems, Launch and Recovery Tradeoffs




Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Apply the basic concepts of UAV systems.
2. Explain the basic aerodynamics, performance, stability and control required for UAV.
3. Select the propulsion system and materials for structures.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Text Books

1. Paul Gerin Fahlstrom, Thomas James Gleason, Introduction To UAV Systems, 4th Edition, Wiley Publication,
2012 John Wiley & Sons, Ltd

2. Landen Rosen, Unmanned Aerial Vehicle, Publisher: Alpha Editions, ISBN13: 9789385505034.

Reference Books
1. Unmanned Aerial Vehicles: DOD’s Acquisition Efforts, Publisher: Alpha Editions, [ISBN13: 9781297017544.
2. Valavanis, Kimon P., Unmanned Aerial Vehicles, Springer, 2011.
3. Valavanis, K., Vachtsevanos, George ., Handbook of Unmanned Aerial Vehicles, Springer, 2015.

Web links and Video Lectures (e-Resources):

e https://en.wikipedia.org/wiki/Unmanned aerial vehicle



https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.




Energy Conversion Lab Semester 5
Course Code BAEL504 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical

Course objectives:
e Familiarize with the flash point, fire point and viscosity of lubricating oils.

e Energy conversion principles, analysis and understanding of | C Engines will be discussed. Application of

these concepts for these machines will be demonstrated. Performance analysis will be carried out using

characteristic curves

e Understand the concept of design & process optimization of Engines.

SL.LNO Experiments

1 Determination of Flash point and Fire point of lubricating oil using Abel Pensky and Pensky Martins
Apparatus

2 Determination of Calorific value of solid, liquid and gaseous fuels

3 Determination of Viscosity of lubricating oil using Torsion viscometers

4 Valve Timing diagram of 4-stroke IC Engine

5 Calculation of work done and heat transfer from PV and TS diagram using Planimeter

6 Performance Test on Four stroke Petrol Engine and calculations of IP, BP, Thermal efficiencies, SFC, FP
and to draw heat balance sheet.

7 Performance Test on Multi-cylinder Engine (Morse test) and calculations of IP, BP, Thermal
efficiencies, SFC, FP and to draw heat balance sheet.

8 Performance Test on Four stroke Diesel Engine and calculations of IP, BP, Thermal efficiencies, SFC, FP
and to draw heat balance sheet.

Demonstration Experiments ( For CIE )

9 Performance Test on variable compression ratio | C Engine

10 Performance Test on two stroke petrol Engine

11 Analysis of design & Development in Engines

12 Study of Process Optimization in Engines

Course outcomes (Course SKill Set):
At the end of the course the student will be able to:

Understand the flash point, fire point viscosity of lubricating oils

Operate the instrument and measure the BP, FP, IP and AF ratio.

Find the efficiency of the engine and Estimate the calorific value of the given fuel.
Concept of design & optimization in Engines




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

Weightage to be given for neatness and submission of record /write-up on time.
Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

In a test, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

SEE marks for the practical course are 50 Marks.

SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.

The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.




e Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

e Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure

and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated

for 100 marks and scored marks shall be scaled down to 50 marks (however, based on

course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part

are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

o https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&htt
psredir=1&article=1208&context=mesp



https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1208&context=mesp
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1208&context=mesp
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FINITE ELEMENT METHOD Semester 5
Course Code BAE515A/BAS515A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the importance of discretisation of domain using different finite elements
e Acquire the knowledge of different loading and boundary conditions
e Understand the governing methods of finite element analysis

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teachingin classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction: Basic Concepts, Background Review: Stresses and Equilibrium, Plane stress, Plane strain,
Potential energy and Equilibrium. Rayleigh - Ritz Method, Galerkin’s Method, Simple applications in structural
Analysis. Construction or discrete models - sub domains and nodes - simple elements for the FEM - Simplex,
complex and multiples elements Polynomial selection -illustrative examples Elements and shape functions and
natural coordinates, Use of local and natural coordinates, compatibility and convergence requirements of shape
functions.

Module-2

Fundamentals of Finite Element Method: Construction of shape functions for bar element and beam
element, Bar elements, uniform bar elements, uniform section, mechanical and thermal loading, varying
section, truss analysis, Frame element, Beam element, problems for various loadings and boundary
conditions.

Module-3

Analysis of Two and Three dimensional Elements: Shape functions of Triangular, Rectangular and
Quadrilateral elements, different types of higher order elements, constant and linear strain triangular
elements, stiffness matrix Four-Noded Tetrahedral Element (TET 4), Eight-Noded Hexahedral Element (HEXA
8), Tetrahedral elements, Hexahedral elements: Serendipity family, Hexahedral elements: Lagrange family.

Module-4

Theory of Isoparametric Elements and Axisymmetric: [soparametric, sub parametric and super-parametric
elements, characteristics of Isoparametric quadrilateral elements, structure of computer program for FEM
analysis, description of different modules, pre and post processing, Axisymmetric formulation finite element
modeling of triangular and quadrilateral element.

Module-5

Field Problems: Heat transfer problems, Steady state fin problems, 1D heat conduction governing equation,
Derivation of element matrices for two dimensional problems, Dynamic consideration- Formulation-
Hamilton’s principle, Element mass matrices.

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :
1. Apply discretisation technique for domain decomposition.
2. Evaluate the effects of different loading and boundary conditions
3. Analyze the governing equations of finite element analysis
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. Chandrupatla T. R, “Finite Elements in engineering”, PHI, 3rd edition, 2002, ISBN-13: 978-8120321069.

2. Bhavikatti, Finite element Analysis, New Age International,3rd edition,2015, ISBN-13: 978-8122436716
Reference Books:

1.Rajasekharan. S - "Finite element analysis in engineering design", Wheeler Publishers

2.Bathe. K], "Finite Element Procedures", PHI Pvt. Ltd., New Delhi, 1996, ISBN-13: 978-8126529988
3.Zienkiewicz. O.C. - "The Finite Element Method", Elsevier,7th edition,2013, ISBN-13: 978-9351071587
4.Rao S.S., “Finite Elements Method in Engineering”, Elsevier,5th edition, 2008, ISBN-13: 978-9380931555
5.C.S. Krishnamurthy - "Finite Element analysis - Theory and Programming", Tata McGraw Hill Co. Ltd, New
Delhi,2nd edition,2011,ISBN-13: 978-0074622100.
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Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/content/syllabus pdf/105105041.pdf

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/content/syllabus_pdf/105105041.pdf

ROCKETS & MISSILES Semester 5
Course Code BAE515B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the types of space launch vehicles and missiles.
e Study the solid and liquid rocket motors.
e Acquire the knowledge on launch vehicle dynamics, attitude control, rocket testing and materials.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT.
2. Assignment of Home/field work on real-life problem.
3. Adoption of Project-based/Activity Based learning.
4. Practising the foundational knowledge.

Module-1

Introduction: Space launch Vehicles and military missiles, function, types, role, mission, mission profile, thrust
profile, propulsion system, payload, staging, control and guidance requirements, performance measures,
design, construction, operation, similarities and differences. Some famous space launch vehicles and strategic
missiles.

Module-2

Solid Propellant Rocket Motor Systems: Solid Propellant rocket motors, principal features, applications.
Solid propellants, types, composition, properties, performance. Propellant grain, desirable properties, grain
configuration, preparation, loading, structural design of grain. Liners, insulators and inhibitors, function,
requirements, materials. Rocket motor casing - materials. Nozzles, types, design, construction, thermal
protection. Igniters, types, construction. Description of modern solid boosters 1) Space Shuttle SRB, II)the
Arienne SRB

Liquid Propellant Rocket Motor Systems: Liquid propellants, types, composition, properties, performance.
Propellant tanks, feed systems, pressurization, turbo-pumps, valves and feed lines, injectors, starting and
ignition. Engine cooling, support structure. Control of engine starting and thrust build up, system calibration,
integration and optimisation - safety and environmental concerns. Description of the space shuttle main
engine. Propellant slosh, propellant hammer, geysering effect in cryogenic rocket engines.

Module-3

Aerodynamics of Rockets and Missiles: Classification of missiles. Airframe components of rockets and
missiles, Forces acting on a missile while passing through atmosphere, method of describing aerodynamic
forces and moments, lateral aerodynamic moment, lateral damping moment, longitudinal moment of a rocket,
lift and drag forces, drag estimation, body upwash and downwash in missiles. Rocket dispersion, re-entry
body design considerations.

Module-4

Launch Vehicle Dynamics: Tsiolskovsky’s rocket equation, range in the absence of gravity, vertical motion
in the earth’s gravitational field, inclined motion, flight path at constant pitch angle, motion in the atmosphere,
the gravity turn - the culmination altitude, multi staging. Earth launch trajectories - vertical segment, the
gravity turn, constant pitch trajectory, orbital injection. Actual launch vehicle trajectories, types. Examples,
the Mu 3-S-1I, Ariane, Pegasus launchers. Reusable launch vehicles, future launchers, launch assist
technologies.

Attitude Control of Rockets and Missiles: Rocket Thrust Vector Control - Methods of Thrusts Vector
Control for solid and liquid propulsion systems, thrust magnitude control, thrust termination; stage
separation dynamics, separation techniques.

Module-5




Rocket Testing: Ground Testing and Flight Testing, Types of Tests facilities and safeguards, monitoring and
control of toxic materials, instrumentation and data management. Ground Testing, Flight Testing, Trajectory
monitoring, post -accident procedures. Description of a typical space launch vehicle launch procedure.
Materials: Criteria for selection of materials for rockets and missiles, requirements for choice of materials for
propellant tanks, liners, insulators, inhibitors, at cryogenic temperatures, requirements of materials at
extremely high temperatures, requirements of materials for thermal protection and for pressure vessels.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1. Identify the types of space launch vehicles and missiles.
2. Distinguish the solid and liquid propellant motors.
3. Classify different types of materials used for rockets and missies.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. George P Sutton and Oscar Biblarz, ‘Rocket Propulsion Element’, John Wiley and Sons Inc, 7t edition, 2010,
ISBN-13:978-8126525775.

2. Jack N Neilson,” Missile Aerodynamics‘,AIAA, 1st edition, 1988, ISBN-13: 978-0962062902.

Reference Books:

1. S S Chin, ‘Missile Configuration Design’.




2. Cornelisse, ].W., Schoyer H.F.R. and Wakker,. K.F., Rocket Propulsion and Space-Flight Dynamics,
Pitman, 1979,ISBN-13: 978-0273011415

3. Turner, M..L, Rocket and Spacecraft propulsion, Springer,3rd edition,2010,ISBN-13: 978-
3642088698.

4. Ball, KJ.,, Osborne, G.F., Space Vehicle Dynamics, Oxford University Press, 1967,ISBN-13:978-
0198561071

5. Parker, E.R., Materials for Missiles and Spacecraft, McGraw Hill, 1982.

Web links and Video Lectures (e-Resources):

e  https://www.britannica.com/technology/rocket-and-missile-system
https://aticourses.arlo.co/w/courses/101-rockets-missiles-fundamentals
https://www.nasa.gov/pdf/635963main RocketsPeopleVolume2-ebook.pdf
e http://nptel.ac.in/courses/112106073

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.britannica.com/technology/rocket-and-missile-system
https://aticourses.arlo.co/w/courses/101-rockets-missiles-fundamentals
https://www.nasa.gov/pdf/635963main_RocketsPeopleVolume2‐ebook.pdf
http://nptel.ac.in/courses/112106073/

HELICOPTER DYNAMICS Semester 5
Course Code BAE515C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic concepts of helicopter dynamics.
e Acquire the knowledge of critical speed and rotor bearing system.
e Understand the turbo rotor system and blade vibration.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction: History of helicopter flight. Fundamentals of Rotor Aerodynamics; Momentum theory analysis
in hovering flight. Disk loading, power loading, thrust and power coefficients. Figure of merit, rotor solidity and
blade loading coefficient. Power required in flight. Axial climb, descent, and autorotation.

Blade Element Analysis: Blade element analysis in hovering and forward flight. Rotating blade motion. Types
of rotors. Concept of blade flapping, lagging and coning angle. Equilibrium about the flapping hinge, lead/lag
hinge, and drag hinge.

Module-2

Basic Helicopter Performance: Forces acting on helicopters in forward flight. Methods of achieving
translatory flight. Controlling cyclic pitch: Swash-plate system. Lateral tilt with and without conning. Lateral
and longitudinal asymmetry of lift in forward flight. Forward flight performance- total power required, effects
of gross weight, effect of density altitude. Speed for minimum power, and speed for maximum range. Factors
affecting forward speed, and ground effects.

Module-3

Rotor Airfoil Aerodynamics: Rotor airfoil requirements, effects of Reynolds number and Mach number.
Airfoil shape definition, Airfoil pressure distribution. Pitching moment. Maximum lift and stall characteristics,
high angle of attack range.

Rotor Wakes and Blade Tip Vortices: Flow visualization techniques, Characteristics of rotor wake in hover,
and forward flight. Other characteristics of rotor wake.

Module-4

Helicopter Stability and Control: Introductory concepts of stability. Forward speed disturbance, vertical
speed disturbance, pitching angular velocity disturbance, side-slip disturbance, yawing disturbance. Static
stability of helicopters: longitudinal, lateral-directional and directional. Dynamic stability aspects. Main rotor
and tail rotor control. Flight and Ground Handling Qualities-General requirements and definitions. Control
characteristics, Levels of handling qualities.

Flight Testing: General handing flight test requirements and, basis of limitations.

Module-5

Standards, and Specifications: Scope of requirements. General and operational requirements. Military
derivatives of civil rotorcraft. Structural strength and design for operation on specified surfaces. Rotorcraft
vibration classification.




Conceptual Design of Helicopters: Overall design requirements. Design of main rotors-rotor diameter, tip
speed, rotor solidity, blade twist and aerofoil selection, Fuselage design, Empennage design, Design of tail
rotors, High speed rotorcraft.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1. Apply the basic concepts of helicopter dynamics.
2. Compute the critical speed by using various methods.
3. Distinguish the turbo rotor system stability by using transfer matrix and finite element formulation.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. ]. Gordon Leishman, Principles of Helicopter Aerodynamics, Cambridge University Press, 2002.
2. George H. Saunders, Dynamics of Helicopter Flight, John Wiley & Sons, Inc, NY,1975.

Reference Books

1. W Z Stepniewski and C N Keys, Rotary Wing Aerodynamics, Dover Publications, Inc, New York, 1984.

2. ARS Bramwell, George Done, and David Balmford, Helicopter Dynamics, 2nd Edition, Butterworth-
Heinemann Publication, 2001.

3. John, M. Seddon and Simon Newman, Basic Helicopter Aerodynamics, Wiley, 2011.

4. Gareth D. Padfield, Helicopter Flight Dynamics, 2nd Edition, Wiley, 2011.

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/101104017



https://nptel.ac.in/courses/101104017

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.




INDUSTRIAL & EXPERIMENTAL AERODYNAMICS Semester 5
Course Code BAE515D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basics of experimental aerodynamics.
e Understand the procedures for model measurements.
e Understand the aerodynamics of different shaped bodies & wind tunnel correction techniques

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Wind Energy Collectors: Horizontal axis and vertical axis machines. Power coefficient. Betz coefficient by
momentum theory.

Vehicle Aerodynamics: Power requirements and drag coefficients of automobiles. Effects of cut back angle.
Aerodynamics of Trains and Hovercraft.

Module-2

Building Aerodynamics: 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.

Flow Induced Vibrations: Effects of Reynolds number on wake formation of bluff shapes, Vortex induced
vibrations, Galloping and stall

Module-3

Model Measurements: Balances: - design, installation and, calibration. Internal balances. Mounting of
models, rigidity. Measurement of interference. Lift and drag measurements through various techniques.
Testing procedures. Testing:- 3-D wings, controls, complete model, power effects, aero elasticity, dynamic
stability. Testing with ground plane, testing wind mill generator. Testing for local loads. Testing of rotor.
Testing engines, Jettison tests. Data reduction. Data correction.

Module-4

Aerodynamics of Slender and Blunt Bodies: Aerodynamics of slender and blunt bodies, wing-body
interference effects-Asymmetric flow separation and vortex shedding-unsteady flow characteristics of launch
vehicles- determination of aero elastic effects.

Module-5

Wind Tunnel Boundary Corrections and Scale Effects: Effects of lateral boundaries. Method of images.
Wall corrections. Effects of Buoyancy, Solid Blocking, Wake Blocking. General downwash correction. Lift
interference correction. Corrections for reflection plane models. Scale effects on aerodynamic characteristics
and stability derivatives

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Distinguish the building and vehicle aerodynamics.
2. Evaluate the boundary corrections and scale effects.
3. Evaluate the aerodynamics of different shaped bodies & wind tunnel correction techniques




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Text Books

1. Jewel B. Barlow, William H RAE, Jr. and Alan Pope, ‘ Low speed Wind Tunnel Testing’, John Wiley & Sons,3rd
edition,2010,ISBN-13: 978-8126525683

2. M. Sovran (Ed), “Aerodynamics and drag mechanisms of bluff bodies and road Text Vehicles”, Plenum press,
New York, 1978.

Reference Books:

1. P.Sachs, “Winds forces in engineering”, Pergamon Press, 2nd edition, 2013.

2. R.D. Blevins, “Flow induced vibrations”, Van Nostrand, 1990.

3. N.G. Calvent, “Wind Power Principles”, Calvert Technical Press, 2nd edition, 2004, ISBN-13: 978-
0951362068.

4. Anderson]Jr., D., - “Modern compressible flows”, McGraw-Hill Book Co., New York 1999

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/101/105/101105088/
e http://acl.digimat.in/nptel/courses/video/101105088/L.01.html

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/courses/101/105/101105088/
http://acl.digimat.in/nptel/courses/video/101105088/L01.html
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Composite Materials & Structures Semester 6
Course Code BAE601 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory

Course objectives:
e Identify and differentiate amongst various types of composite materials and their constituents.

e Investigate the composite materials using micromechanics and macro mechanics approach.

e Analyse composite laminates using Classical Lamination theory.

e Understand the basic design concepts of sandwich construction and Materials used for sandwich
construction, Failure modes of sandwich panels.

e Know various fabrication processes of composite materials. Manufacturing techniques of fibres - Types of
resins and properties and applications

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Stress and Strain Relation:
Introduction, Classification and Application to composite materials, Generalised Hooke's Law - Elastic constants
for anisotropic, orthotropic and isotropic materials.

MODULE-2

Method of Analysis:
Micro mechanics - Mechanics of materials approach, elasticity approach to determine material properties - Macro
Mechanics - Stress-strain relations with respect to natural axis, arbitrary axis.

MODULE-3

Laminate Plates:
Governing differential equation for a general laminate, Stacking sequences in laminate - Failure criteria for
composites.

MODULE-4

Sandwich Structures:
Basic design concepts of sandwich construction - Failure modes of sandwich panels - Application and testing of
sandwich structures.

MODULE-5

Fabrication Process:

Hand layup Process, Vacuum Bagging Process, Post Curing Process, Filament winding, Pultrusion, Pulforming,
Autoclave Process Extrusion process, Injection Moulding Process, Thermo-forming process. Post Processing of
Composites - Adhesive bonding, drilling, cutting processes. Netting analysis.
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PRACTICAL COMPONENT OF IPCC (May cover all / major modules)

SILNO Experiments
1 Fabrication of Composite plate using Hand layup method.
2 Fabrication of Composite plate using Vacuum infusion method.
3 Fabrication of Composite plate using Compression Molding Technique.
4 Measurement of major constituent fraction by Burnout method using Muffle furnace.
5 Carry out the tensile test of the prepared composite specimen as per the ASTM procedure.
6 Carry out three point bending test of the composite specimen as per ASTM procedure.
7 Carry out shear test of the composite specimen as per ASTM procedure.

8 Perform single lap joint strength test as per the ASTM procedure.

9 Perform double lap joint strength test as per the ASTM procedure.

10 Perform double strap butt joint strength test as per the ASTM procedure.

11 Perform the low velocity projectile impact test.

12 Determine the critical buckling loads for given specimen using Buckling Test.

Course outcomes (Course SKill Set):
At the end of the course, the student will be able to:
e Differentiate amongst various types of composite materials and their constituents.

e Understand the composite materials using micro and macro mechanics approach.
e Examine composite laminates using Classical Lamination theory.

e Assess the basic design concepts of sandwich construction & Failure modes.

e Various fabrication processes of composite materials.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)

e |PCC means practical portion integrated with the theory of the course.

e (IE marks for the theory component are 25 marks and that for the practical component is 25
marks.

e 25 marKks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
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theory component of [PCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.
CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of I[IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scoredby the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have

a CIE component only. Questions mentioned in the SEE paper may include questions from the

practical component.

Suggested Learning Resources:

Text Books

1. Calcote, L R. "The Analysis of laminated Composite Structures"”, Von - Nostrand Reinhold Company, New York 1991.

2.Jones, R.M., "Mechanics of Composite Materials", 2nd Edition McGraw-Hill, 1999.

3.Ronald F. Gibson., “Principles of composite material and mechanics” 2nd Edition Taylor and Francis group 2007.

Reference Books:

1. Agarwal, B.D., and Broutman, L.]., "Analysis and Performance of Fibre Composites”, John Wiley and sons.Inc., New
York, 1995.

2.Lubin, G., "Handbook on Advanced Plastics and Fibre Glass", Von Nostrand Reinhold Co., New York, 1991

Web links and Video Lectures (e-Resources):
e https://www.springer.com/in/book/9780387743646

e http://www.engbrasil.eng.br/artigos/art19.pdf
e  https://www.mooc-list.com/tags/composite-structures

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.springer.com/in/book/9780387743646
http://www.engbrasil.eng.br/artigos/art19.pdf
https://www.mooc‐list.com/tags/composite‐structures

Aircraft Performance and Stability Semester 6
Course Code BAE602 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:2:0 SEE Marks 50
Total Hours of Pedagogy 50hrs Total Marks 100
Credits 04 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the aircraft performance in steady unaccelerated and accelerated flight.
e Understand the airplane performance parameters and Acquire the knowledge on aircraft maneuvers
performance.
e Understand the basics of aircraft stability and control
e Understand the static longitudinal and static directional stability.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

The Equations of Motion Steady Unaccelerated Flight

Introduction, four forces of flight, General equation of motion, Power available and power required curves.
Thrust available and thrust required curves. Conditions for power required and thrust required minimum.
Thrust available and maximum velocity, Power available and maximum velocity, Altitude effects on power
available and power required; thrust available and thrust required.

Steady Performance - Level Flight, Climb & Glide

Performance: Equation of motion for Rate of climb- graphical and analytical approach -Absolute ceiling, Service
ceiling, Time to climb - graphical and analytical approach, climb performance graph (hodograph diagram);
maximum climb angle and rate of climb Gliding flight, Range during glide, minimum rate of sink and shallowest
angle of glide.

Module-2

Fundamental Airplane Performance Parameters

The fundamental Parameters: Thrust - to — weight ratio, Wing loading, Drag polar, and lift-to - drag ratio.
Minimum velocity. Aerodynamic relations associated with lift-to-drag ratio.

Range and Endurance:

Propeller driven Airplane: Physical consideration, Quantitative formulation, Breguet equation for Range
and Endurance, Conditions for maximum range and endurance.

Jet Airplane: Physical consideration, Quantitative formulation, Equation for Range and Endurance,
Conditions for maximum range and endurance, Effect of head wind tail wind.

Module-3

Aircraft Performance in Accelerated Flight

Take-off Performance: Calculation of Ground roll, Calculation of distance while airborne to clear obstacle,
Balanced field length

Landing Performance and Accelerated Climb: Calculation of approach distance, Calculation of flare
distance, Calculation of ground roll, ground effects. Acceleration in climb.

Maneuvers Performance

Turning performance: Level turn, load factor, Constraints on load factor, Minimum turn radius, Maximum
turn rate. Pull-up and Pull-down maneuvers: (Turning rate, turn radius). Limiting case for large load factor.
The V-n diagram. Limitations of pull up and push over.

Module-4




Static Longitudinal Stability and Control-Stick Fixed

Historical perspective, Aerodynamic Nomenclature, Equilibrium conditions, Definition of static stability,
Definition of longitudinal static stability, stability criteria, Contribution of airframe components: Wing
contribution, Tail contribution, Fuselage contribution, Power effects- Propeller airplane and Jet airplane
Introduction, Trim condition. Static margin. Stick fixed neutral points. Longitudinal control, Elevator power,
Elevator angle versus equilibrium lift coefficient, Elevator required for landing, Restriction on forward C.G.
range.

Module-5

Static Longitudinal Stability& Static Directional Stability and Control-Stick free

Introduction, Hinge moment parameters, Control surface floating characteristics and aerodynamic balance,
Estimation of hinge moment parameters, The trim tabs, Stick-free Neutral point, Stick force gradient in
unaccelerated flight, Restriction on aft C.G. Introduction, Definition of directional stability, Static directional
stability rudder fixed, Contribution of airframe components, Directional control. Rudder power, Stick-free
directional stability, Requirements for directional control, Rudder lock, Dorsal fin. One engine inoperative
condition. Weather cocking effect.

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the basic airplane performance parameters.
2. Differentiate the aircraft performance in steady unaccelerated and accelerated flight.
3. Apply the basic concepts of aircraft stability and control.
4. Differentiate the static longitudinal and static directional stability.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks




Suggested Learning Resources:

Text Books

1. John D. Anderson, Jr. “Aircraft Performance and Design”, McGraw-Hill International Editions, Aerospace
Science/ Technology Editions, 1999.

2. John D. Anderson, Jr., “Introduction to flight” McGraw-Hill International Editions, Aerospace Science/
Technology Editions, 2000.

3. Perkins, C.D., and Hage, R.E., “Airplane Performance stability and Control”, John Wiley Son Inc, New York,
1988.

4. Nelson, R.C. “Flight Stability and Automatic Control”, McGraw-Hill Book Co., 2007.

Reference Books

1. Perkins, C.D., and Hage, R.E., “Airplane Performance stability and Control”, John Wiley Son Inc, New York,
1988.

2. Barnes W. McCormick, * Aerodynamics, Aeronautics, and Flight Mechanics’, John Wiley& Sons, Inc. 1995.

3. Bandu N. Pamadi, ‘Performance, Stability, Dynamics and Control of Airplanes’, AIAA 2nd Edition Series,
2004.

4. John D. Anderson, Jr., “Introduction to flight” McGraw-Hill, International Editions, Aerospace Science
Technology Editions, 2000.

5.  W.J. Duncan, The Principles of the Control and Stability of Aircraft, Cambridge University Press, 2016.

Web links and Video Lectures (e-Resources):

https://nptel.ac.in/courses/101104062
https://nptel.ac.in/courses/101104007

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://nptel.ac.in/courses/101104062
https://nptel.ac.in/courses/101104007

Flight Vehicle Design Semester 6
Course Code BAE613A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the flight vehicle design process.
e Acquire the knowledge of vehicle configuration and structural components.
e Understand the stability & control and subsystems.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Overview of Design Process: Introduction, Requirements, Phases of design, Conceptual Design Process, Initial
Sizing, Take-off weight build up, Empty weight estimation, Fuel fraction estimation, Take- off weight calculation.
Thrust to Weight Ratio & Wing Loading: Thrust to Weight Definitions, Statistical Estimate of T/W. Thrust
matching, Spread sheet in design, Wing Loading and its effect on Stall speed, Take-off Distance, Catapult take-
off, and Landing Distance. Wing Loading for Cruise, Loiter, Endurance, Instantaneous Turn rate, Sustained Turn
rate, Climb, & Glide, Maximum ceiling.

Module-2

Configuration Layout & loft: Conic Lofting, Conic Fuselage Development, Conic Shape Parameter, Wing-Tail
Layout & Loft. Aerofoil Linear Interpolation. Aerofoil Flat-wrap Interpolation. Wing aerofoil layout-flap wrap.
Wetted area determination. Special considerations in Configuration Layout: Aerodynamic, Structural,
Detectability. Crew station, Passenger, and Payload arrangements.

Design of Structural Components: Fuselage, Wing, Horizontal & Vertical Tail. Spreadsheet for fuselage design.
Tail arrangements, Horizontal & Vertical Tail Sizing. Tail Placement. Loads on Structure. V-n Diagram, Gust
Envelope. Loads distribution, Shear and Bending Moment analysis.

Module-3

Engine Selection & Flight Vehicle Performance

Turbojet Engine Sizing, Installed Thrust Correction, Spread Sheet for Turbojet Engine Sizing. Propeller
Propulsive System. Propeller design for cruise. Take-off, Landing & Enhanced Lift Devices: - Ground Roll,
Rotation, Transition, Climb, Balanced Field Length, Landing Approach, Braking, Spread Sheet for Take-off and
Landing. Enhanced lift design -Passive & Active. Spread Sheet.

Module-4

Static Stability & Control

Longitudinal Static Stability, Pitch Trim Equation. Effect of Airframe components on Static Stability. Lateral
stability. Contribution of Airframe components. Directional Static stability. Contribution of Airframe
components. Aileron Sizing, Rudder Sizing. Spread Sheets. Flying qualities. Cooper Harper Scale. Environmental
constraints, Aerodynamic requirements.

Module-5

Design Aspects of Subsystems

Flight Control system, Landing Gear and subsystem, Propulsion and Fuel System Integration, Air Pressurization
and Air Conditioning System, Electrical & Avionic Systems, Structural loads, Safety constraints, Material
selection criteria.




Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Calculate the thrust to weight ratio and wing loading,.
2. Compute the flight vehicle performance.
3. Select the subsystems as per vehicle design.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

Text Books

1. Daniel P. Raymer, Aircraft Design - A Conceptual Approach- AIAA Education Series, IV Edition, 2006.
2. Thomas C Corke, Design of Aircraft- Pearson Edition. Inc. © 2003.

Reference Books

1. ] Roskam, Aeroplane Design -Vol: 1 to 9.

2. John Fielding, Introduction to Aircraft Design - Cambridge University Press, 2009.

3. Standard Handbook for Aeronautical & Astronautical Engineers, Editor Mark Davies, Tata McGraw Hill,
2010.

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/101104069



https://nptel.ac.in/courses/101104069

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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AIRFRAME STRUCTURAL DESIGN Semester 6
Course Code BAE613B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the concepts of open and closed thin walled beams.
e Acquire the knowledge of buckling of plates, joints and fittings.
e Comprehend the stress analysis on wings and fuselage.
e Able to understand the structural impact of rigid bodies

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Shear and Torsion of Open and Closed Thin Walled Beams- General stress, strain, and displacement
relationship for open and single-cell closed section thin-walled beams, shear of open section beams, shear
centre, shear of closed section beams. Torsion of close section beam, and displacement associated with the
Bredt-Batho shear flow. Torsion of open section beam. Combined bending, shear, torsion.

Module-2

Buckling of Plates, Joints and Fittings

Buckling of Isotropic flat plates in compression, ultimate compressive strength of Isotropic flat sheet, plastic
buckling of flat sheet, columns subjected to local crippling failure, Needham & Gerard method for determining
crippling stress, curved sheets in compression, elastic buckling of curved rectangular plates. Pure tension field
beams, angle of diagonal tension in web.

Joints and Fittings- bolted or riveted joints, accuracy of fitting analysis, eccentrically loaded connections,
welded joints, and concept of effective width.

Module-3

Design Criteria and Structural Idealization

Design Criteria, Safety Factor, Design life criteria, Analysis method, Life Assessment procedures, Design
Principle, Two bay crack criteria, Widespread Fatigue damage.

Structural Idealization

Structural idealization Principle, Idealization of a panel, effect of idealization on the analysis of open and
closed section beams. Bending of open and closed section idealized beams, shear of open section and closed
section idealized beams. Deflection of open and closed section idealized beams.

Module-4

Stress Analysis in Wing Spars and Box beams

Tapered wing spar, open and closed section beams, beams having variable stringer areas, three- boom shell,
torsion and shear, tapered wings, cut-outs in wings.

Stress Analysis in Fuselage Frames

Bending, shear, torsion, cut-outs in fuselages, principles of stiffeners construction, fuselage frames, shear flow
distribution.

Module-5

Introduction to Structural Impact
Introduction to Structural Impact, Rigid Body Impact Mechanics, Coefficient of Restitution, Oblique Impact, One
Dimensional Impact Mechanics of Deformable Bodies,1-D Wave Propagation in Solids Induced by Impact.
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Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Utilize the concepts of thin walled beams.
2. Calculate the buckling of plates.
3. Analysis the stress in wings and fuselage frames.
4. Comprehend the structural impact of rigid bodies

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

o The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books

1. Megson, T. H. G, Aircraft Structures for Engineering Students, Edward Arnold, 1995
2. Peery DJ & Azar ] J, Aircraft Structures, McGraw Hill N.Y, 2nd edition,1993

3. W.J.Stronge, Impact Mechanics, Cambridge University Press January 2010
doi.org/10.1017/CB09780511626432

Reference Books
1. Bruhn E. F, Analysis & Design of Flight Vehicles Structures, Tri-State offset Co, USA, 1985
2. Megson, T. H. G, Introduction to Aircraft Structural Analysis, Elsevier, 2nd Edition, 2014

Web links and Video Lectures (e-Resources):

e https://www.mooc-list.com/course/engineering-mechanics-coursera



https://www.mooc‐list.com/course/engineering‐mechanics‐coursera
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.




Guidance & Navigation Semester 6
Course Code BAE613C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic concepts of navigation, guidance and control.
e Acquire the knowledge of radar systems and other guidance systems.
e Understand the missile guidance and control system.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teachingin classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction

Concepts of navigation, guidance and control. Introduction to basic principles. Air data information.

Radar Systems

Principle of working of radar. MTI and Pulse Doppler radar. Moving target detector. Limitation of MTI
performance. MTI from a moving platform (AMTI).

Module-2

Tracking with Radar

Mono pulse tracking. Conical scan and sequential lobbing. Automatic tracking with surveillance radar (ADT).
Other Guidance Systems

Gyros and stabilized platforms. Inertial guidance and Laser based guidance. Components of Inertial
Navigation System. Imaging Infrared guidance. Satellite navigation. GPS.

Module-3

Transfer Functions

Input-output Transfer function. Basic altitude reference. Concepts of Open loop and Close Loop.

Missile Control System

Guided missile concept. Roll stabilization. Control of aerodynamic missile. Missile parameters for dynamic
analysis. Missile autopilot schematics. Acceleration command and root locus.

Module-4

Missile Guidance
Proportional navigation guidance; command guidance. Comparison of guidance system performance. Bank to
turn missile guidance

Module-5

Integrated Flight/Fire Control System
Director fire control system. Tracking control laws. Longitudinal flight control system. Lateral flight control
system. Rate of change of Euler angle, Auto Pilot.

Course outcome (Course SKill Set)

At the end of the course, the student will be able to :
1. Apply the basic concepts of navigation, guidance and control.
2. Compare the different types of missile guidance system performance.
3. Integrate the flight and fire control system.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books
Text Books:

1. P.T.Kabamba and A.R. Girard, Fundamentals of Aerospace Navigation and Guidance, Cambridge Aerospace
Series, 2014

2. Merrilh . Skolnik, Introduction to Radar Systems, 3rd edition, Tata Mc Graw Hill, 2001.

3. John H Blakelock,” Automatic control of Aircraft & Missiles, Wile - Inter Science Publication, 2nd edition,
May 1990.

4. R.B.Underdown & Tony Palmer, ‘Navigation‘, Black Well Publishing; 2001.

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/101/108/101108056/
https://ocw.mit.edu/courses/16-885j-aircraft-systems-engineering-fall-2005 /resources/lecture-16

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/courses/101/108/101108056/
https://ocw.mit.edu/courses/16-885j-aircraft-systems-engineering-fall-2005/resources/lecture-16/

Vibration & Aeroelasticity Semester 6
Course Code BAE613D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basics of vibrations and simple harmonic motion.
o Differentiate types of vibrations according to dampness and particle motion.
e (learly understand the need of a multi degree of freedom particle and its characteristics.
e Solve various methods to find natural frequency of an object.
e Understand the formation of Aileron reversal, flutter and wing divergence.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Basic Notions: Simple harmonic motion - Terminologies - Newton's Law - D' Alembert's principle - Energy
Methods

Module-2

Single Degree of Freedom Systems
Free vibrations - Damped vibrations - Forced Vibrations, with and without damping - support excitation -
Vibration measuring instruments.

Module-3

Multi Degrees of Freedom Systems

Two degrees of freedom systems - Static and Dynamic couplings vibration absorber- Principal coordinates,
Principal modes and orthogonal condition - Eigen value problems.

Hamilton's principle- Lagrangean equation and application - Vibration of elastic bodies- Vibration of strings-
Longitudinal, Lateral and Torsional vibrations.

Module-4

Approximate Methods
Method of matrix iteration-Method of determination of all the natural frequencies using sweeping matrix and
Orthogonality principle. Holzer’s method, Stodola method.

Module-5

Elements of Aeroelasticity:
Concepts - Coupling - Aero elastic instabilities and their prevention - Basic ideas on wing divergence, loss and
reversal of aileron control - Flutter and its prevention.

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :

Apply the principle of super position to Simple Harmonic Motions.

Determine the types of vibrations according to dampness and particle motion.
Analyze the need of a multi degree of freedom particle and its characteristics.
Apply various methods to find natural frequency of an object.

i W

Analyze the formation of Aileron reversal, flutter and wing divergence.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

Text Books

1. TIMOSHENKO S., "Vibration Problems in Engineering"- John Wiley and Sons, New York, 1993.

2. FUNG Y.C, "An Introduction to the Theory of Aeroelasticity" - John Wiley & Sons, New York, 1995

Reference Books

1. BISPLINGHOFF R.L., ASHELY H and HOGMAN R.L., "Aeroelasticity" - Addision Wesley Publication, New
York.

2. TSE.F.S. MORSE, I.F.,, HUNKLE, R.T., "Mechanical Vibrations", - Prentice Hall, New York,

3. SCANLAN R.H. & ROSENBAUM R, "Introduction to the study of Aircraft Vibration &Flutter”, John Wiley and
Sons. New York.

4. BENSON H.TONGUE, "Principles of Vibration", Oxford University Press, 2000.

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/101104005/
e https://nptelac.in/courses/112106072/
e https://www.acessystems.com/fundamentals-series-aviation-vibration/



https://nptel.ac.in/courses/101104005/
https://nptel.ac.in/courses/112106072/
https://www.acessystems.com/fundamentals-series-aviation-vibration/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.
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INTRODUCTION TO AEROSPACE HISTORY Semester 6
Course Code BAE654A/BAS654A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Learn the history and chronology of aviation and its development
e Understand the basic flight mechanics
e Compare the historical developments in aviation

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Aerospace History, The first decade, World War I, Between the Wars, the advent of jets and missiles, the space
age, growth of the aircraft industry, cooperation and consolidation in a global economy, The First Aeronautical
Engineers, Internationalization, Mergers and divestitures

Module-2

The Aeronautical Triangle, The problem of Propulsion, Fundamental Physical Quantities of Flowing Gas, The
source of all aerodynamics forces, Anatomy of Airplane, The NACA and NASA, The Standard Atmosphere, Basic
Aerodynamics, Continuity, Momentum and Energy Equations

Module-3

Elementary Thermodynamics, Introduction to viscous flow, Historical Notes- Reynolds and His Number,
Airfoils, Wings and Other Aerodynamic shapes

Module-4

Elements of Airplane Performance, Rate of Climb, Range and Endurance- Propeller-driven Airplane and Jet
Airplane

Module-5

Principles of Stability and Control, History Note: The development of Flight Controls, Jet Propulsion

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :
1. Appreciate the history and chronology of aviation and its development
2. Apply the basic flight mechanics
3. Prepare for the new developments in aviation




Annexure-II 2

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Flight: The Complete History of Aviation by R.G. Grant (Author), Smithsonian Institution (Contributor)
2. Introduction to Flight: Its Engineering and History by JD Anderson
Reference Books
1. Aviation History by Anne Marie Millbrooke
2. A Chronology of Aviation: A Day-by-day History of a Century by Jim Winchester

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/101/104/101104017/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/courses/101/104/101104017/

INTRODUCTION TO HELICOPTERS Semester 6
Course Code BAE654B/BAS654B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basic elements, kinematics of helicopter.
e Remember the equations of motions for helicopter.
e Gain knowledge on aerodynamics of propeller.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction, Elements of a helicopter, Performance, Components, Vectors and Vector Resolutions.

Module-2

Axis Systems, Kinematics and Flight Dynamics, Quaternions, Mass Properties, Equations of Motion.

Module-3

Applied forces and moments, Longitudinal Equations of Motion, Atmosphere, Bernoulli’'s Equation,
Compressibility and Wing lift, Wing Drag.

Module-4

Aerodynamic Velocity, Inertial Velocity, Wash Velocity, and Gusts, Aerodynamics of Airfoils, Wings, and Fins.

Module-5

Aerodynamics of Propellers, Propeller Analysis, Introduction to Aeroelastic Rotor Models, Rotor Downwash
Modelling, Aerodynamic Interference, Engines Drive Trains, Controls, Landing Gear, Trimming.

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :
1. Apply the basic elements, kinematics of helicopter.
2. Analyse the equations of motions for helicopter.
3. Implement aerodynamics of propeller.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Text Books
1. Introduction to Helicopter Aerodynamics by Wieslaw Zenon Stepniewski.
2. Fundamentals of Helicopter Dynamics by C. Venkatesan.

Reference Books
1. Basic Helicopter Aerodynamics by ] Seddon.

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/101/104/101104017/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/courses/101/104/101104017/

INTRODUCTION TO UAV Semester 6
Course Code BAE654C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic evolution of Drones / UAV systems.
e Acquire the knowledge of basic aerodynamics, performance, stability and control.
e Understand the propulsion, loads and structures.
e Understand Regulations and Certification aspects

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Basics: Introduction, History, UV types: UGV, UAV, USV, UUWYV, Drones in India, Future scope.

Introduction to nano drones and Swarm Drones

Principles, Newton's Laws, Degrees of Freedom, Stick Movements, Flight Modes, Basic Manoeuvres, Take-off,
Pitch, Roll, Yaw, Landing.

Module-2

Components and Systems: Basic components, Micro controllers, microprocessors, Sensors, Pre-Flight
Checks, Flight Planning, Transmitter, Receiver.

Introduction to Arduino Sensors, Program Structures, Flight Controllers, Telemetry, Mission Planning,
Camera, Binding, etc

Module-3

Air Worthiness: DGCA Rules and Regulations, Pilot Licensing requirements, NPNT Compliance. Certifications.

Module-4

Basics of Structures: Configurations, Payload Configurations, Design Considerations.

Basics of Propulsion: Batteries, Hybrid Propulsions, IC Engines, Mini Turbines, Solar,

Module-5

Tuning, Testing, Manufacturing Constraints, Simulator Training, Applications
CASE Studies:
Construction and testing of a basic drone.

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the basic concepts of UAV systems.
2. Explain the basic aerodynamics, performance, stability and control required for UAV.
3. Select the propulsion system and materials for structures.
4. Understand Regulatory and Certification aspects




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Books

1. Introduction to UAV Systems Paul Gerin, Fahlstrom, Thomas James Wiley Publication 4th Edition,2012
2. Unmanned Aerial Vehicles: DOD’s Acquisition Efforts Alpha Editions.

3. Handbook of Unmanned Aerial Vehicles Valavanis, K., Vachtsevano S, George ] Springer

Web links and Video Lectures (e-Resources):

e https://onlinecourses.nptel.ac.in/noc22 ael5/preview
e https://onlinecourses.nptel.ac.in/noc22 ael6/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e  Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://onlinecourses.nptel.ac.in/noc22_ae15/preview
https://onlinecourses.nptel.ac.in/noc22_ae16/preview
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INTRODUCTION TO FLIGHT SIMULATOR Semester 6
Course Code BAE654D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basic principle of working of flight components
e Remember the names of components and their functions
e Think to simulate a flight

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Historical Perspectives, The case for simulation, Engineering Flight Simulation, The changing role of simulation,

Module-2

The organisation of flight simulator, Equation of Motion, Aerodynamic model, Engine Model, Engine model,
data acquisition model, Gear Model , weather model, Visual System, Sound System, Motion System, Controls,
Instrument Display, Navigation Systems, Maintenance

Module-3

Principles of Flight Modeling, Newtonian Mechanics, Differential Equations, Numerical Integration, Real-time
computing, Flight Data

Module-4

The atmosphere, forces, moments, Axes System, Quaternions, Equations of Motions, propulsion-Piston
Engine, Jet Engine, the landing gear

Module-5

Simulation of flight control systems, the Laplace transform, PID control systems, Trimming, Aircraft Displays,
Attitude Indicator, Altimeter, Airspeed Indicator, compass card, Automatic Direction Finding(ADF), VHF
omnidirectional Range(VOR), Distance Measuring Equipment(DME),Instrument Landing Systems(ILS), GPS,
Inertial Navigation System

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :
1. Apply the basic principle of working of flight components
2. Practise the names of components and their functions
3. Simulate a flight
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Principles of Flight Simulation by David Allerton, Wiley Publisher
2. Flight Dynamics, Simulation, and Control by Ranjan Vepa, CRC press
Reference Books
1. Flight Simulation by JM Rolfe and K] Staples, Cambridge University Press
2. In-flight Simulation-theory and Application by Edwin A. Kidd, Gifford Bull, Robert P. Harper

Web links and Video Lectures (e-Resources):

e  http://helijah.free.fr/dev/Principles-of-Flight-Simulation.pdf
e https://apps.dtic.mil/sti/tr/pdf/ADA173875.pdf

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



http://helijah.free.fr/dev/Principles-of-Flight-Simulation.pdf
https://apps.dtic.mil/sti/tr/pdf/ADA173875.pdf

FLIGHT SIMULATION LAB Semester 6
Course Code BAEL606 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2 SEE Marks 50
Credits 01 Exam Hours 100
Examination type (SEE) Practical

Course objectives:

Understand the root locus and bode plot.
Understand the spring mass damper system and the servo mechanism system with feedback.
Acquire the knowledge to use computational tools to model aeronautical vehicle dynamics.

SILNO Experiments

1 Draw Pole-Zero map of dynamic system model with plot customization option

2 . . . . .
Plot root locus with variables in transfer function & dynamic system through MATLAB

3 L , . .
Draw Bode plot from a transfer function in MATLAB and explain the gain and phase margins

4 Simulate a spring- mass- damper system with and without a forcing function though SIMULINK

5 Simulate a simple servo-mechanism motion with feedback- in the time domain, and in 's” domain

6 Simulate a bomb drop from an aircraft on a moving tank in pure pursuit motion

7 . . . . . .
Simulate aircraft Take-off and Landing with trajectory tracing
Simulate stall of aircraft and show the effect of variation in static margin on stalling characteristics

Demonstration Experiments ( For CIE)

9 Simulate aircraft longitudinal motion and demonstrate the effect of static margin variation for a pulse
input in pitch that is intended to bleed the airspeed.

10 Simulate aircraft longitudinal motion and demonstrate the effect of static margin variation for a doublet
input in pitch.

11 Given a Quartic characteristic equation, determine two quadratics that shall result in poles of shortperiod
oscillations and poles of Phugoid. Vary the coefficients of polynomial to study the movement of poles.

12 Given a Quartic characteristics equitation, determine Poles and Time constants for Roll mode, Spiral

motion, and Dutch roll. Vary the coefficients of polynomial to study the movement of poles.

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

Plot the root locus and bode plot.
Calculate the dynamics response of aircraft.
Use computational tools to model aircraft trajectory.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation (CIE):
CIE marks for the practical course are 50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment is to be evaluated for conduction with an observation sheet and record
write-up. Rubrics for the evaluation of the journal /write-up for hardware/software
experiments are designed by the faculty who is handling the laboratory session and are
made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment
write-up will be evaluated for 10 marks.

e Total marks scored by the students are scaled down to 30 marks (60% of maximum
marks).

e Weightage to be given for neatness and submission of record /write-up on time.

e Department shall conduct a test of 100 marks after the completion of all the experiments
listed in the syllabus.

¢ In atest, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning
ability.

e The marks scored shall be scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and marks of a test is the
total CIE marks scored by the student.

Semester End Evaluation (SEE):

e SEE marks for the practical course are 50 Marks.

e SEE shall be conducted jointly by the two examiners of the same institute, examiners are
appointed by the Head of the Institute.

e The examination schedule and names of examiners are informed to the university before
the conduction of the examination. These practical examinations are to be conducted
between the schedule mentioned in the academic calendar of the University.

e All laboratory experiments are to be included for practical examination.

¢ (Rubrics) Breakup of marks and the instructions printed on the cover page of the answer
script to be strictly adhered to by the examiners. OR based on the course requirement
evaluation rubrics shall be decided jointly by examiners.




e Students can pick one question (experiment) from the questions lot prepared by the
examiners jointly.

e Evaluation of test write-up/ conduction procedure and result/viva will be conducted
jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure

and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for

100 marks and scored marks shall be scaled down to 50 marks (however, based on course

type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 15% of Marks allotted to the procedure part

are to be made zero.

The minimum duration of SEE is 02 hours

Suggested Learning Resources:

e https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-
matlab.pdf



https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-matlab.pdf
https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-matlab.pdf

PROBABILITY AND STATISTICS FOR AEROSPACE ENGINEERING Semester 6
Course Code BAE657A/BAS657A CIE Marks 50
Teaching Hours/Week (L: T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15hrs Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives:
e To study the basics of statistics, measure central tendency and dispersion.

e Develop statistical methods for correlation, regression analysis and curve fitting.

e Explore the principles of probability.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT.
2. Assignment of Home/field work on real-life problem.
3. Adoption of Project-based/Activity Based learning.
4. Practising the foundational knowledge.

Module-1

Definitions of Probability, Basic Laws of Probability, Probability Distributions, Distribution (Population)
Parameters,

Module-2

Chebyshev's Theorem, Simulation (Monte Carlo Methods). Estimation Theory, Point Estimation.

Module-3

Curve Fitting, Regression, and Correlation, Goodness-of-Fit Tests,

Module-4

Hypothesis/Significance Testing, Reliability and Life Testing, Error Propagation Law.

Module-5

Application of Probability and Statistics in Aerospace Engineering - Various Examples.

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Elucidate the basic principles of statistics
2. Apply the correlation and regression analysis to engineering problem
3. Apply the principles of probability to engineering problems.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ (multiple
choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of 35% of the
maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:
Books
1. Rheinfurth. MH, Probability and Statistics in Aerospace Engineering, University Press of the Pacific, 2006.

Web links and Video Lectures (e-Resources):

e  https://ntrs.nasa.gov/api/citations/19980045313 /downloads/19980045313.pdf

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
o Expression - encouraging students to express their views through visual presentations.



https://ntrs.nasa.gov/api/citations/19980045313/downloads/19980045313.pdf

VIRTUAL AIRCRAFT SIMULATION Semester 6
Course Code BAE657B/BAS657B CIE Marks 50
Teaching Hours/Week (L: T:P: S) 2:0:0 SEE Marks 50
Total Hours of Pedagogy 30hrs Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives:
e Remember the terminologies of virtual aircraft simulation

e Understand the virtual aircraft simulation environment and settings

e Implement the skills of virtual flying

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction to virtual Aviation, Aviation rules and Organisation

Module-2

Air Traffic Control, Radio Communication from Pilot

Module-3

Flight Mode Annunciator mode English, Flight Instruments and their working principles

Module-4

Flight Instrument Essentials, Aviation Meteorology

Module-5

Practice of Flight Simulator X installation and Settings

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Use the settings and controls of virtual aircraft simulation
2. Plan the new flying path for a specific situation
3. Fly an aircraft virtually




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ (multiple
choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of 35% of the
maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:

Books

1. Flight Simulation Virtual Environments in Aviation By Alfred T. Lee, ISBN 9781138246195 Published
September 9, 2016 by Routledge

2. Principles of Flight Simulation, David Allerton, ISBN: 978-0-470-75436-8

Web links and Video Lectures (e-Resources):

e https://www.flightsimulator.com
e https://www.youtube.com/watch?v=EQeDTr1x3XI

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
o Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.flightsimulator.com/
https://www.youtube.com/watch?v=EOeDTr1x3XI

INTRODUCTION TO SWARM DRONE Semester 6
Course Code BAE657C CIE Marks 50
Teaching Hours/Week (L: T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15hrs Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives:
e Understand what is Swarm Drone

e Learn the construction of Swarm
e Acquire skill of assembly and flying swarm

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction of swarm or fleet of Unmanned Aerial Vehicles (UAVs), Classification, Fully autonomous, semi-
autonomous, single layered, multi-layered

Module-2

Vertically hover, take-off, and land (VTOL), remote control operations, or autonomously by using processors
deployed on the drones, Military and Civil Application, Innovative Research and commercial application of
Swarm

Module-3

Application Areas, Security, Survey, Monitoring, and Surveillance, Leisure Pursuit, Disaster Management,
Environmental Mapping, Search and Rescue (S&R)

Module-4

Description of Sensors, Existing Control Approaches, Autonomous Swarms

Module-5

Battery Swapping/Recharging, Surveillance Systems, Swarm Design, Management, and Optimization

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Apply the concept of swarm drone design
2. Develop swarm of drone
3. Testfly the drone




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ (multiple
choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of 35% of the
maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:

Books

1. UAV Swarm Networks: Models, Protocols, and Systems, Edited By Fei Hu, DongXiu Ou, Xin-lin Huang, ISBN
9780367519988

2. Swarm Engineering, https://spie.org/news/swarm-engineering?SSO=1

Web links and Video Lectures (e-Resources):

e https://www.coursera.org/learn/robotics-flight

e https://www.geopoliticalmonitor.com/warfare-evolved-drone-swarms/

e https://www.forbes.com/sites/davidhambling/2021/03/01/what-are-drone-swarms-and-why-
does-everyone-suddenly-want-one/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.coursera.org/learn/robotics-flight
https://www.geopoliticalmonitor.com/warfare-evolved-drone-swarms/
https://www.forbes.com/sites/davidhambling/2021/03/01/what-are-drone-swarms-and-why-does-everyone-suddenly-want-one/
https://www.forbes.com/sites/davidhambling/2021/03/01/what-are-drone-swarms-and-why-does-everyone-suddenly-want-one/

MULTI-DISCIPLINARY RESEARCH IN AERONAUTICAL ENGINEERING | Semester 6
Course Code BAE657D CIE Marks 50
Teaching Hours/Week (L: T:P: S) 1:0:0 SEE Marks 50
Total Hours of Pedagogy 15hrs Total Marks 100
Credits 01 Exam Hours 1
Examination type (SEE) Theory

Course objectives:
e Understand the multi-disciplinary research

e  Gather knowledge on multi-disciplinary research

e Articulate on the data collection, analysis and interpretation

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction to multi-disciplinary research
What to research and how to find out more, What is a research objective and a research question, How to
formulate a research objective and a research question?

Module-2

Phases and methods of scientific research, Experimental/Study design, Data collection, Evaluation, validation
and verification, Research ethics and human resource research ethics

Module-3

Research method selection and study design: Qualitative methods, Quantitative methods, Mixed method
approaches

Module-4

Data collection and analysis: Data collection and data management, Data analysis (qualitative and
quantitative), Data interpretation, How to validate and verify data

Module-5

Research management, documentation and publishing, Research plan writing

Course outcome (Course SKill Set)

At the end of the course the student will be able to:
1. Apply the concepts of the multi-disciplinary research
2. Examine the data collected
3. Implement the multi-disciplinary research




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous internal Examination (CIE)

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester End Examinations (SEE)
SEE paper shall be set for 50 questions, each of the 01 marks. The pattern of the question paper is MCQ (multiple
choice questions). The time allotted for SEE is 01 hour. The student has to secure a minimum of 35% of the
maximum marks meant for SEE.
OR

MCQ (Multiple Choice Questions) are preferred for 01 credit courses, however, if course content demands the
general question paper pattern that followed for 03 credit course, then

1. The question paper will have ten questions. Each question is set for 10 marks.

2. There will be 2 questions from each module. Each of the two questions under a module may or may not

have the sub-questions (with maximum sub-questions of 02, with marks distributions 5+5, 4+6, 3+7).
3. The students have to answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:

Books

1. Multi-Disciplinary Research & Innovation by Dr. Gajanan S. Futane (Author)

2. Contemporary Multi-Disciplinary Research Dimension by Wakil Kumar Yadav (Author)

Web links and Video Lectures (e-Resources):

e https://www.lawctopus.com/academike/multidisciplinary-research/
e https://research.ncsu.edu/rdo/the-difference-between-multidisciplinary-interdisciplinary-and-
convergence-research/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
o Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.lawctopus.com/academike/multidisciplinary-research/
https://research.ncsu.edu/rdo/the-difference-between-multidisciplinary-interdisciplinary-and-convergence-research/
https://research.ncsu.edu/rdo/the-difference-between-multidisciplinary-interdisciplinary-and-convergence-research/
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V Semester

RESEARCH METHODOLOGY & IPR
Course Code: BRMK557 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2:2:0:0 SEE Marks 50
Total Hours of Pedagogy 25 Total Marks 100
Credits 03 Exam Hours 03

Course Objectives:
CO1. To Understand the knowledge on basics of research and its types.
CO2. To Learn the concept of Literature Review, Technical Reading, Attributions and Citations.
CO3. To learn Ethics in Engineering Research.
CO4. To Discuss the concepts of Intellectual Property Rights in engineering.

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer methods (L) need not be only the traditional lecture methods, but alternative
effective teaching methods could be adopted to attain the outcomes.

2. Use of Video to explain various concepts on IPR.

3. Encourage collaborative (Group Learning) Learning in the class.
Ask atleast three HOT (Higher Order Thinking) questions in the class, which promotes critical
thinking.

5. Introduce Topics in manifold representations.

6. Show the different ways to analyze the research problem and encourage the students to come
up with their own creative ways to solve them.

7. Discuss how every concept can be applied to the real world - and when that's possible, it helps
Improve the students' understanding.

Module-1 (5 Hours)

Introduction: Meaning of Research, Objectives of Engineering Research, and Motivation in Engineering
Research, Types of Engineering Research, Finding and Solving a Worthwhile Problem.

Ethics in Engineering Research, Ethics in Engineering Research Practice, Types of Research Misconduct,
Ethical Issues Related to Authorship.

Teaching- Learning Process | Chalk and talk method / PowerPoint Presentation.

Module-2(5 Hours)

Literature Review and Technical Reading, New and Existing Knowledge, Analysis and Synthesis of
Prior Art Bibliographic Databases, Web of Science, Google and Google Scholar, Effective Search: The Way
Forward Introduction to Technical Reading Conceptualizing Research, Critical and Creative Reading,
Taking Notes While Reading, Reading Mathematics and Algorithms, Reading a Datasheet.

Attributions and Citations: Giving Credit Wherever Due, Citations: Functions and Attributes, Impact of
Title and Keywords on Citations, Knowledge Flow through Citation, Citing Datasets, Styles for Citations,
Acknowledgments and Attributions, What Should Be Acknowledged, Acknowledgments in, Books
Dissertations, Dedication or Acknowledgments.

Teaching-Learning Process | Chalk and talk method / PowerPoint Presentation

Module-3(5 Hours)

Introduction To Intellectual Property: Role of IP in the Economic and Cultural Development of the Society,
IP Governance, IP as a Global Indicator of Innovation, Origin of IP History of IP in India. Major Amendments in
IP Laws and Acts in India.

Patents: Conditions for Obtaining a Patent Protection, To Patent or Not to Patent an Invention. Rights
Associated with Patents. Enforcement of Patent Rights. Inventions Eligible for Patenting. Non-Patentable
Matters. Patent Infringements. Avoid Public Disclosure of an Invention before Patenting. Process of Patenting.

Process of Patenting. Prior Art Search. Choice of Application to be Filed. Patent Application Forms.
Jurisdiction of Filing Patent Application. Publication. Pre-grant Opposition. Examination. Grant of a Patent.
Validity of Patent Protection. Post-grant Opposition. Commercialization of a Patent. Need for a Patent
Attorney/Agent. Can a Worldwide Patent be Obtained? Do I Need First to File a Patent in India? Patent
Related Forms. Fee Structure. Types of Patent Applications. Commonly Used Terms in Patenting. National
Bodies Dealing with Patent Affairs. Utility Models.

Teaching- Learning Process | Chalk and talk method / PowerPoint Presentation.

Module-4(5 Hours)

Copyrights and Related Rights: Classes of Copyrights. Criteria for Copyright. Ownership of Copyright.
Copyrights of the Author. Copyright Infringements. Copyright Infringement is a Criminal Offence. Copyright
Infringement is a Cognizable Offence. Fair Use Doctrine. Copyrights and Internet. Non-Copyright Work.
Copyright Registration. Judicial Powers of the Registrar of Copyrights. Fee Structure. Copyright Symbol.
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Validity of Copyright. Copyright Profile of India. Copyright and the word ‘Publish’. Transfer of Copyrights to a
Publisher. Copyrights and the Word ‘Adaptation’. Copyrights and the Word ‘Indian Work’. Joint Authorship.
Copyright Society. Copyright Board. Copyright Enforcement Advisory Council (CEAC). International
Copyright Agreements, Conventions and Treaties. Interesting Copyrights Cases.

Trademarks: Eligibility Criteria. Who Can Apply for a Trademark. Acts and Laws. Designation of Trademark
Symbols. Classification of Trademarks. Registration of a Trademark is Not Compulsory. Validity of
Trademark. Types of Trademark Registered in India. Trademark Registry. Process for Trademarks
Registration. Prior Art Search. Famous Case Law: Coca-Cola Company vs. Bisleri International Pvt. Ltd.

Module-5(5 Hours)

Industrial Designs: Eligibility Criteria. Acts and Laws to Govern Industrial Designs. Design Rights.
Enforcement of Design Rights. Non-Protectable Industrial Designs India. Protection Term. Procedure for
Registration of Industrial Designs. Prior Art Search. Application for Registration. Duration of the Registration
of a Design. Importance of Design Registration. Cancellation of the Registered Design. Application Forms.
Classification of Industrial Designs. Designs Registration Trend in India. International Treaties. Famous Case
Law: Apple Inc. vs. Samsung Electronics Co.

Geographical Indications: Acts, Laws and Rules Pertaining to GI. Ownership of GI. Rights Granted to the
Holders. Registered GI in India. Identification of Registered GI. Classes of GI. Non-Registerable GI. Protection
of GI. Collective or Certification Marks. Enforcement of GI Rights. Procedure for GI Registration Documents
Required for GI Registration. GI Ecosystem in India.

Case Studies on Patents. Case study of Curcuma (Turmeric) Patent, Case study of Neem Patent, Case
study of Basmati patent. IP Organizations In India. Schemes and Programmes

Teaching- Learning Process | Chalk and talk method / PowerPoint Presentation

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted to
each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the semester-end
examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5 th week of the semester

2. Second test at the end of the 10 th week of the semester

3. Third test at the end of the 15 th week of the semester
Two assignments each of 10 Marks

4. First assignment at the end of 4 th week of the semester

5. Second assignment at the end of 9 th week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)

6. At the end of the 13th week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks (to have less stressed CIE, the portion of the syllabus should not
be common /repeated for any of the methods of the CIE. Each method of CIE should have a different
syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom'’s taxonomy as per the
Outcome defined for the course.

Semester End Examination:

Theory SEE will be conducted by the University as per the scheduled timetable, with common question

papers for the subject (duration 03 hours)

1. The question paper will be set for 100 marks. Marks scored shall be proportionally reduced to 50
marks

2. The question paper will have ten questions. Each question is set for 20 marks.

3. There will be 2 questions from each module. Each of the two questions is under a module (with a
maximum of 2 sub-questions).

4. The students have to answer 5 full questions, selecting one full question from each module.

Course Outcomes (Course SKill Set)
At the end of the course, the student will be able to:
CO 1. To know the meaning of engineering research.
CO2. To know the procedure of the literature Review and Technical Reading

CO3. To understand the fundamentals of the patent laws and drafting procedure
CO 4. Understanding the copyright laws and subject matters of copyrights and designs
CO5. Under standing the basic principles of design rights
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Suggested Learning Resources:

Textbook
1. Dr. Santosh M Nejakar, Dr. Harish Bendigeri “Research Methodology and Intellectual Property
Rights”, ISBN 978-93-5987-928-4, Edition: 2023-24.

Reference Book:
1. David V. Thiel “Research Methods for Engineers” Cambridge University Press, 978-1-107-03488-4

2. Intellectual Property Rights by N.K.Acharya Asia Law House 6th Edition. ISBN: 978-93-81849-30-9

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
o  Quizzes
e Assignments
e Seminars
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AVIONICS AND SYSTEMS Semester 7
Course Code BAE701 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory

Course objectives: This course will enable students to
e Understand the aircraft control systems.
Understand the aircraft systems.
Acquire the knowledge of avionics systems.
Analyse analog /digital conversions and use microprocessors.
Understand the functioning of MIL-STD-1553B Data Bus

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Airplane Control Systems: Conventional Systems, power assisted and fully powered systems, Power actuated
systems, Modern control systems, Digital fly by wire systems, Auto pilot system.

Aircraft Systems: Hydraulic systems, components, Pneumatic systems and components, Brake system, Landing
Gear systems, Classification.

MODULE-2

Engine Systems: Fuel systems for Piston and jet engines, Components of multi engines. lubricating systems -
Starting and Ignition systems.

Auxiliary System: Basic Air cycle systems, Vapour Cycle systems, oxygen & pressurization systems, Fire
protection systems, De-icing and anti-icing systems.

MODULE-3

Aircraft Instruments: Flight Instruments, Gyroscope, Accelerometers, Air speed Indicators, TAS, EAS, Mach
Meters, Altimeters, Principles and operation, Study of various types of engine instruments, Tachometers,
Temperature gauges, Pressure gauges, Operation and Principles.

MODULE-4

Power Distribution System: Bus Bar, split bus bar system, special purpose cables. Electrical diagram and
identification scheme. Circuit controlling devices. Power utilization-typical application to avionics. Need for
Avionics in civil and military aircraft.

MODULE-5

Flight Deck and Cockpits: Control and display technologies CRT, LED, LCD, EL and plasma panel, Touch screen,
Direct voice input (DVI), MFDS, HUD, MFK, HOTAS.

Avionics Systems Integration: Avionics equipment fit. Electrical data bus system. Communication Systems,
Navigation systems, Electronic Warfare, and fire control system, Data buses, MIL-STD 1553 B.
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PRACTICAL COMPONENT OF IPCC (May cover all / major modules)

SI.LNO Experiments
1
Realise basic logic functions using universal gates(7400, 7402, 7408, 7432, 7486, 7404, 7411,7410,7420)
2
Design half adder and full adder using basic logic gates and verify the truth table
3
Design half subtractor and full subtractor using basic logic gates and verify the truth table.
4
Design and implement the encoder and decoder and to verify the truth table.
5 . . . . :
Design and implement multiplexer and demultiplexer and to verify the truth table.
6 Realize the following shift registers using IC7474 /7495 (i) SISO (ii) SIPO (iii)) PISO(iv) )PIPO (v) Ring (vi)
Johnson counter
7
Compute Indicated Airspeed for Pitot-Static Airspeed Indicator for cessana aircraft by using MATLAB
8
Six-DOF mathematical modelling and simulation of an aircraft and avionics integration
9
Study of MIL-STD-1553 B Data Bus
10
Study of Pulse Amplitude Modulation (PAM) and Demodulation.
11
Study of HAM Radio
12
Study of Flip flops

Course outcomes (Course Skill Set):
At the end of the course, the student will be able to:

Distinguish the conventional and modern control systems.
Categorize different types of aircraft systems and instruments.
Identify the use of avionics systems.

Perform analog /digital conversions and use microprocessors.
Handle functioning of MIL-STD-1553B Data Bus

course

CIE for

e C(IE

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/

if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE

(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

the theory component of the IPCC (maximum marks 50)

e [PCC means practical portion integrated with the theory of the course.

marks for the theory component are 25 marks and that for the practical component is 25

marks.
e 25 marks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.
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e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of [PCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of [PCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the IPCC.

SEE for IPCC

Theory SEE will be conducted by University as per the scheduled timetable, with common question

papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scoredby the student shall be proportionally scaled down to 50 Marks

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have

a CIE component only. Questions mentioned in the SEE paper may include questions from the

practical component.

Suggested Learning Resources:
Text Books
1. Ian Moir and Allan Seabridge, ‘Aircraft Systems: Mechanical, Electrical and Avionics-Subsystem Integration’,
Wiley India Pvt Ltd, 3rd edition, 2012, ISBN-13: 978-8126535217.
2. Pallet, E.H.]., “Aircraft Instruments and Integrated Systems”, Longman Scientific and Technical, 1996.
3. R.P.G. Collinson., "Introduction to Avionics Systems", Springer,3rd edition, 2011, ISBN-13: 978-9400707078
Reference Books
1.  Lalit Gupta and OP. Sharma, ‘Aircraft Systems (Fundamentals of Flight Vol. IV)’, HimalayanBooks;2006.
2. Treager.S, “Gas Turbine Technology”, McGraw-Hill, 3rd edition,2013, ISBN-13: 978- 1259064876.
3. R.W.Sloley and W.H. Coulthard, ‘The aircraft Engineers Handbook, No 4, Instruments’, 6th Edition, 2005, ISBN-
13:978-8175980518.
4. SR. Majumdar, ‘Pneumatic Systems’, Tata McGraw Hill Publishing Co,1st Edition, 2001, ISBN-13: 978-
0074602317.
5.  William A Neese, ‘Aircraft Hydraulic Systems’, Himalayan Books, 2007.
6. Middleton, D.H., Ed., "Avionics Systems, Longman Scientific and Technical", Longman Group UK Ltd., England,
1989, ISBN-13:978-0582018815.

Web links and Video Lectures (e-Resources):
e https://nptel.ac.in/courses/101104071

e https://www.iist.ac.in/departments/avionics-lab



https://nptel.ac.in/courses/101104071
https://www.iist.ac.in/departments/avionics-lab
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

1. Experimentation - gathering knowledge through experience through lab.

2. Exploration - gathering knowledge and attaining skills through active investigation.

3. Expression - encouraging students to express their views through visual presentations.




COMPUTATIONAL FLUID DYNAMICS Semester 7
Course Code BAE702/BAS702 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots Total Marks 100
Credits 04 Exam Hours 3
Examination nature (SEE) Theory

Course objectives: This course will enable students to
o Know the basic equations of fluid dynamics, boundary layer and discretization.

e Understand the source and vortex panel method.
e Know about FDM, FVM and FEM.
e Acquire the knowledge of types of meshing.

e Understand the basics of flow and stress analysis.

Teaching-Learning Process (General Instructions)
These are sample Strategies; that teachers can use to accelerate the attainment of the various course outcomes.

1. Teaching in classroom through Chalk, Talk and ICT

2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning

4. Practising the foundational knowledge

MODULE-1

Introduction: CFD Applications. Need for Parallel Computers in CFD algorithms. Models of flows. Substantial
derivative, Divergence of velocity. Continuity, Momentum, and Energy Equations-Derivation in various forms.
Integral versus Differential form of equations. Comments on governing equations. Physical boundary conditions.
Forms of equations especially suitable for CFD work. Shock capturing, and shock fitting.

MODULE-2

Mathematical Behaviour of Partial Differential Equations: Classification of partial differential equations.
Cramer Rule and Eigen value methods for classification. Hyperbolic, parabolic, and elliptic forms of equations.
Impact of classification on physical and computational fluid dynamics. Case studies: steady inviscid supersonic
flow, unsteady inviscid flow, steady boundary layer flow, and unsteady thermal conduction, steady subsonic
inviscid flow.

MODULE-3

Grid Generation and Adaptive Grids: Need for grid generation and Body-fitted coordinate system. Structured
Grids-essential features. Structured Grid generation techniques- algebraic and numerical methods. Unstructured
Grids-essential features. Unstructured Grid generation techniques- Delaunay-Voronoi diagram, advancing front
method. Surface grid generation, multi-block grid generation, and meshless methods. Grid quality and adaptive
grids. Structured grids adaptive methods and unstructured grids adaptive methods.

MODULE-4




Discretisation & Transformation:

Discretisation: Finite differences methods, and difference equations. Explicit and Implicit approaches. Unsteady
Problem -Explicit versus Implicit Scheme. Errors and stability analysis. Time marching and space marching.
Reflection boundary condition. Relaxation techniques. Alternating direction implicit method. Successive over
relaxation/under relaxation. Second order Lax-Wendroff method, mid-point Leap frog method, upwind scheme,
numerical viscosity, and artificial viscosity.

Transformation: Transformation of governing partial differential equations from physical domain to
computational domain. Matrices and Jacobians of transformation. Example of transformation. Generic form of the
Governing flow equations in Strong Conservative form in the Transformed Space.

MODULE-5

Finite Volume Technique and Some Applications: Spatial discretisation- cell centered and cell vertex
techniques (overlapping control volume, duel control volume). Temporal discretisation- Explicit time stepping,
and implicit time stepping. Time step calculation. Upwind scheme and high resolution scheme. Flux vector
splitting, approximate factorisation. Artificial dissipation and flux limiters. Unsteady flows and heat conduction
problems. Upwind biasing.

PRACTICAL COMPONENT OF IPCC(May cover all / major modules)

SLLNO Experiments

1 Modeling of Symmetrical/Cambered Aerofoil Geometry, and Generation of Body Fitting
Adaptive Mesh.

2 Modeling of 2-D Incompressible and Invisicd Flow over Symmetrical/Cambered Aerofoil, and Plotting
of Pressure distribution and Velocity vectors for Subsonic/Supersonic Mach numbers.

3 Modeling of 2-D Compressible and Viscid Flow over Symmetrical/Cambered Aerofoil, and Plotting of
Pressure distribution and Velocity vectors for Subsonic Mach numbers.

4 Isentropic Flow Analysis in a 2-D Subsonic Diffuser and a Subsonic Nozzle.

5 Isentropic Flow Analysis in a 2-D Supersonic Diffuser and a Supersonic Nozzle.

6 Geometric Modeling and Mesh Generation of a 2-D Convergent-Divergent Nozzle and Analyses of flow
for Adiabatic Conditions (Fanno Flow).

7 Geometric Modeling and Mesh Generation of a 2-D Pipe and Modeling of Steady/Unsteady Heat
Convection and Conduction (Rayleigh Flow).

8 Structural Modeling of Sandwich Beam of Rectangular Cross-section and Analyses for Stress for
Unsymmetrical bending case.

9 Structural Modeling and Stress Analysis of a Torsion Box of a Wing, Fuselage Frame & Tapered I-Section
Spar.

10 | Determine the Natural frequency and Mode shapes of a Cantilever beam under UDL.

11 A Plate fixed at one end has a hole in centre and has varying thickness, Determine stresses developed due
to applied static loads in vertical direction.




12 | A Tapered Plate fixed at one end has a hole in centre and has varying thickness, determine stresses
developed due to applied static loads in vertical direction.

Course outcomes (Course SKill Set):
At the end of the course, the student will be able to:
e Differentiate the FDM, FVM and FEM

e Perform the flow, structural and thermal analysis.

e Utilize the discretization methods according to the application.
e Apply different types of meshing.

e Perform the flow and stress analysis.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/
course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

CIE for the theory component of the IPCC (maximum marks 50)

e [PCC means practical portion integrated with the theory of the course.

e (IE marks for the theory component are 25 marks and that for the practical component is 25
marks.

e 25 marKks for the theory component are split into 15 marks for two Internal Assessment Tests (Two
Tests, each of 15 Marks with 01-hour duration, are to be conducted) and 10 marks for other
assessment methods mentioned in 220B4.2. The first test at the end of 40-50% coverage of the
syllabus and the second test after covering 85-90% of the syllabus.

e Scaled-down marks of the sum of two tests and other assessment methods will be CIE marks for the
theory component of [PCC (that is for 25 marks).

e The student has to secure 40% of 25 marks to qualify in the CIE of the theory component of IPCC.

CIE for the practical component of the IPCC

e 15 marks for the conduction of the experiment and preparation of laboratory record, and 10 marks
for the test to be conducted after the completion of all the laboratory sessions.

e On completion of every experiment/program in the laboratory, the students shall be evaluated
including viva-voce and marks shall be awarded on the same day.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments’ write-ups are added and scaled down to 15 marks.

e The laboratory test (duration 02/03 hours) after completion of all the experiments shall be
conducted for 50 marks and scaled down to 10 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of I[IPCC for 25 marks.

e The student has to secure 40% of 25 marks to qualify in the CIE of the practical component of the IPCC.

SEE for IPCC




Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the course (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a

maximum of 3 sub-questions), should have a mix of topics under that module.

3. The students have to answer 5 full questions, selecting one full question from each module.

4. Marks scored by the student shall be proportionally scaled down to 50 Marks
The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have
a CIE component only. Questions mentioned in the SEE paper may include questions from the
practical component.

Suggested Learning Resources:

Text Books
1. Fletcher, C.A]., "Computational Techniques for Fluid Dynamics", Springer, Berlin,2nd edition, 2002,ISBN-13:
9783540543046

2. John D. Anderson, "Computational Fluid Dynamics”, McGraw Hill, 2013, ISBN-13: 978-0070016859.
Reference Books:
1. John F. Wendt, "Computational Fluid Dynamics - An Introduction”, Springer, 3rd edition,2013
2. Charles Hirsch, "Numerical Computation of Internal and External Flows”, Elsevier, 1st edition, 2007, ISBN-
13:9789381269428.
3. Klaus A Hoffmann and Steve T. Chiang. "Computational Fluid Dynamics for Engineers"”, Vols. I & II
Engineering Education System, P.0O. Box 20078, W. Wichita, K.S., 67208 - 1078 USA, 1993.

Web links and Video Lectures (e-Resources):
e  https://doc.cfd.direct/notes/cfd-general-principles/

e http://www.ae.iitm.ac.in/~krishna/ecfd4tab.pdf
e https://nptel.ac.in/courses/112105045
e https://onlinecourses.nptel.ac.in/noc21 mel26/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

1. Experimentation - gathering knowledge through experience through lab.

2. Exploration - gathering knowledge and attaining skills through active investigation.

3. Expression - encouraging students to express their views through visual presentations.



https://doc.cfd.direct/notes/cfd-general-principles/
http://www.ae.iitm.ac.in/~krishna/ecfd4tab.pdf
https://nptel.ac.in/courses/112105045
https://onlinecourses.nptel.ac.in/noc21_me126/preview

CONTROL ENGINEERING Semester 7
Course Code BAE703/BAS703 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 4:1:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 04 Exam Hours 03
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basic concepts of control systems and mathematical models.
e Acquire the knowledge on block diagrams and signal flow graphs.
e Understand the frequency response analysis and various types of plots.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction to Control Systems and Mathematical Models

Introduction: Concept of controls, Open loop and closed loop systems with examples, Concepts of feedback
and basic structure of feedback control system, requirements of an ideal control system.

Mathematical Models: Transfer function models of mechanical systems, electrical circuits, DC and AC motors
in control systems, Analogous systems: Force voltage and Force current analogy.

Module-2

Block Diagrams and Signal Flow Graphs

Transfer functions definition and its properties, block representation of control systems and terminologies,
block diagram algebra and reduction of block diagrams, Signal flow graph method, Mason’s gain formula and
its applications.

Transient and Steady State Response Analysis

Introduction, type and order of systems, time response specifications, first order and second order system
response to step, ramp and impulse inputs, concepts of time constant and its importance in speed of response.

Module-3

System stability analysis using Routh’s - Hurwitz Criterion.

Root Locus Plots

Definition of root loci, General rules for constructing root loci, Analysis using root locus plots, Determination
of desired gain, limit gain, gain margin and conditional stability.

Frequency Response Analysis Using Bode Plots:

Bode attenuation diagrams for first and second order systems, Simplified Bode diagrams, Stability analysis
using Bode plots and determination of phase margin and gain margin and gain.

Module-4

Frequency Response Specification and Analysis using Polar plots:

Specification: Frequency response definition, frequency response specifications and its relationship with time
response specifications.

Analysis: Polar plots, Nyquist stability criterion, Stability analysis, Relative stability concepts, Gain margin and
phase margin, M&N circles.




Module-5

Feedback control systems:

Types of controllers - Proportional, Integral, Derivative controllers, Proportional - Integral, Proportional -
Integral - Derivative controllers; Compensation methods - Series and feedback compensation, Lead, Lag and
Lead-Lag Compensators.

State Variable Characteristics of Linear Systems:

Introduction to concepts of states and state variable representation of linear systems, Advantages and
Disadvantages over conventional transfer function representation, state equations of linear continuous data
system. Matrix representation of state equations, Solution of state equation, State transition matrix and its
properties, controllability and observability, Kalman and Gilberts test.

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the concepts of control systems.
2. Reduce the block diagrams and signal flow graphs.
3. Determine the frequency response analysis by using various types of plots.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Text Books
1. U.A. Bakshi and V.U. Bakshi, Control Engineering, Technical Publications, ISBN: 978-93-5099-657-7.
2. A. Nagoor Kani, Control Systems Engineering, RBA Publications, 2014.




Reference Books
1. Katsuhiko Ogatta, Modern Control Engineering, Pearson Education,2004.
2. LJ. Nagrath and M. Gopal, Control Systems Engineering, New Age Publishers, 2017.
3. Richard. C. Dorf and Robert.H. Bishop, Modern Control Systems, Addison Wesley, 1999.
4. N.S.Nise, Control Systems Engineering, 6th Edition, Wiley, 2012.

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/108106098
e https://nptel.ac.in/courses/108102043

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://nptel.ac.in/courses/108106098
https://nptel.ac.in/courses/108102043

GAS TURBINE TECHNOLOGY Semester 7
Course Code BAE714A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the types of engines and its applications.
e Understand the materials required for engine manufacturing,
e Acquire the knowledge of engine performance and testing.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teachingin classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Types, Variation & Applications: Types of engines showing arrangement of parts. Operating parameters.
Energy distribution of turbojet, turboprop and turbofan engines. Comparison of thrust and specific fuel
consumption. Thrust, pressure and velocity diagrams.

Engine Parts: Compressor assembly, types of burners: advantages and disadvantages. Influence of design
factors on burner performance. Effect of operating variables on burner performance. Performance
requirements of combustion chambers. Construction of nozzles. Impulse turbine and reaction turbine. Exhaust
system, sound suppression. Thrust reversal: types, design & systems. Methods of thrust augmentation, after
burner system.

Module-2

Materials and Manufacturing: Criteria for selection of materials. Heat ranges of metals, high temperature
strength. Surface finishing. Powder metallurgy. Use of composites and Ceramics. Super alloys for Turbines.
Systems: Fuel systems and components. Sensors and Controls. FADEC interface with engine. Typical fuel
system. Oil system components. Typical oil system. Starting systems. Typical starting characteristics. Various
gas turbine starters.

Module-3

Engine Performance: Design & off - design Performance. Surge margin requirements, surge margin stack up.
Transient performance. Qualitative characteristics quantities. Transient working lines. Starting process &
Wind milling of Engines. Thrust engine start envelope. Starting torque and speed requirements Calculations
for design and off-design performance from given test data- (case study for a single shaft Jet Engine). Engine
performance monitoring.

Module-4

Compressor: Compressor MAP. Surge margin, Inlet distortions. Testing and Performance Evaluation.
Combustor: Combustor MAP, Pressure loss, combustion light up test. Testing and Performance Evaluation.
Turbines: Turbine MAP. Turbine Testing and Performance Evaluation.

Inlet duct & nozzles: Ram pressure recovery of inlet duct. Propelling nozzles, after burner, maximum mass
flow conditions. Testing and Performance Evaluation.




Module-5

Engine Testing: Proof of Concepts: Design Evaluation tests. Structural Integrity. Environmental Ingestion
Capability. Preliminary Flight Rating Test, Qualification Test, Acceptance Test. Reliability figure of merit.
Durability and Life Assessment Tests, Reliability Tests. Engine testing with simulated inlet distortions and,
surge test. Estimating engine-operating limits. Methods of displacing equilibrium lines.

Types of engine testing’s: Normally Aspirated Testing, Open Air Test Bed, Ram Air Testing, Altitude Testing,
Altitude test facility, Flying Test Bed, Ground Testing of Engine Installed in Aircraft, Flight testing. Jet thrust
measurements in flight. Measurements and Instrumentation. Data Acquisition system, Measurement of Shaft
speed, Torque, Thrust, Pressure, Temperature, Vibration, Stress, Temperature of turbine blading etc. Engine
performance trends: Mass and CUSUM plots. Accuracy and Uncertainty in Measurements. Uncertainty analysis.
Performance Reduction Methodology.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1. Select the suitable materials for engine manufacturing.
2. Evaluate the performance of the engine.
3. Testthe engine using several types of engine testing methods.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy

as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books




1.

2.

Irwin E. Treager, ‘Gas Turbine Engine Technology ‘, Mc Graw Hill Education, 3rd edition, 2013, ISBN-
13:978-1259064876.
P.P Walsh and P. Peletcher, ‘Gas Turbine Performance’ Blackwell Science, 1998, ISBN0632047843.

Reference Books

1.
2.

Advanced Aero-Engine Testing, AGARD-59, Publication.

MIL-5007E, ‘Military Specifications: Engine, Aircraft, Turbo Jet & Turbofan; General Specification for
Advance Aero Engine testing’, 1973.

] P Holman, ‘Experimental methods for Engineers ‘, Tata Mc Graw Hill, 7th edition, 2007, ISBN-13: 978-
0070647763.

A S Rangawala, Turbomachinery Dynamics-Design and operations, McGraw-Hill, 2005, ISBN-13: 978-
0071453691.

Web links and Video Lectures (e-Resources):

https://archive.nptel.ac.in/content/storage2/courses/112104117 /ui/Course home-lec16.htm

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Experimentation - gathering knowledge through experience through lab.
Exploration - gathering knowledge and attaining skills through active investigation.
Expression - encouraging students to express their views through visual presentations.



https://archive.nptel.ac.in/content/storage2/courses/112104117/ui/Course_home-lec16.htm

WIND TUNNEL TECHNIQUES Semester 7
Course Code BAE714B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basic of wind tunnel testing.
e Understand the types and functions of wind tunnel.
e Acquire the knowledge on conventional measurement techniques and special wind tunnel.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Principles of Model Testing: Buckingham Theorem, Non-dimensional numbers, Scale effect, Geometric
Kinematic and Dynamic similarities.

Module-2

Wind Tunnels:

Classification - Special problems of testing in subsonic, transonic, supersonic and hypersonic speed regions -
Water tunnels: Advantages, limitations and configurations for aeronautical and non-aeronautical applications
- Layouts -Sizing, design parameters and loss estimation. Model making; Use of CFD in wind tunnel and water
tunnel design.

Module-3

Calibration of Wind Tunnels: Test section speed, Horizontal buoyancy, Flow angularities, Flow uniformity
& turbulence measurements, Associated instrumentation, Calibration of subsonic & supersonic tunnels.

Module-4

Conventional Measurement Techniques: Force measurements and measuring systems, Multi component
internal and external balances, Pressure measurement system, Steady and Unsteady Pressure, single and
multiple measurements, Velocity measurements, Intrusive and Non-intrusive methods, Flow visualization
techniques, surface flow, oil and tuft, flow field visualization, smoke and other optical and nonintrusive
techniques.

Module-5

Special Wind Tunnel Techniques: Intake tests, store carriage and separation tests, Unsteady force and
pressure measurements, wind tunnel model design.

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the principles and procedures for model testing in the wind tunnel.
2. Classify the types and functions of wind tunnel.
3. Distinguish the conventional measurement techniques and special wind tunnel techniques




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Rae W.H. and Pope. A, "Low Speed Wind Tunnel Testing", John Wiley Publication, 3rd edition, 2010,
ISBN-13:978-8126525683.
2. Pope. A and Goin. L, "High Speed Wind Tunnel Testing", John Wiley, 1985.

Reference Books
1. E.Radhakrishnan, Instrumentation, Measurements, and Experiments in Fluids, CRC Press, 2007.
2. Bradsaw "Experimental Fluid Mechanics", Pergamon Press, 2nd revised edition, 1970, ISBN-13: 978-
0080069814.
3. Short term course on Flow visualization techniques, NAL, 2009.
4. Lecture course on Advanced Flow diagnostic techniques, NAL.
5. NAL-UNI Lecture Series 12:" Experimental Aerodynamics”, NAL SP 98 01 April 1998.

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/101106040



https://nptel.ac.in/courses/101106040

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.




FLIGHT TESTING Semester 7
Course Code BAE714C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Comprehend the basic concepts of flight test instrumentation.
e Acquire the knowledge of performance flight testing and stability control.
e Understand the flying qualities.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction: Sequence, Planning and governing regulations of flight testing. Aircraft weight and centre of
gravity, flight testing tolerances. Method of reducing data uncertainty in flight test data -sources and
magnitudes of error, avoiding and minimizing errors.

Flight test instrumentation: Planning flight test instrumentation, Measurement of flight parameters. On-
board and ground based data acquisition system. Radio telemetry.

Module-2

Performance flight testing - range, endurance and climb: Airspeed - in flight calibration. Level flight
performance for propeller driven aircraft and for Jet aircraft - Techniques and data reduction. Estimation of
range, endurance and climb performance.

Performance flight testing -take-off, landing, turning flight: Manoeuvring performance estimation. Take-
off and landing -methods, procedures and data reduction.

Module-3

Stability and control - longitudinal and manoeuvring:
Static & dynamic longitudinal stability: - methods of flight testing and data reduction techniques. Stick free
stability methods. Manoeuvring stability methods & data reduction.

Module-4

Stability and control - lateral and directional:

Lateral and directional static & dynamic stability: - Coupling between rolling and yawing moments. Steady
heading slide slip. Definition of Roll stability. Adverse yaw effects. Aileron reversal. Regulations, test techniques
and method of data reduction.

Module-5

Flying qualities: MIL and FAR regulations. Cooper-Harper scale. Pilot Rating. Flight test procedures.
Hazardous flight testing: Stall and spin- regulations, test and recovery techniques. Test techniques for flutter,
vibration and buffeting.

Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Measure the flight parameters.
2. Estimate the performance of flight.
3. Apply the FAR regulations.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Ralph D Kimberlin, Flight Testing of Fixed Wing Aircraft, AIAA educational Series, 2003.
2. Benson Hamlin, Flight Testing- Conventional and Jet-Propelled Airplanes, Mac Millan, 1946.

Reference Books
1. AGARD, Flight Test Manual Vol. [ to IV.
2. Al].Keane, A. Sobester, Small Unmanned fixed-wing Aircraft Design, Wiley, 2017.
3. A Filippone, Flight Performance of Fixed and Rotary Wing Aircraft, AIAA Series, 2006.

Web links and Video Lectures (e-Resources):

e https://onlinecourses.nptel.ac.in/noc21 ae05/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://onlinecourses.nptel.ac.in/noc21_ae05/preview

AI AND ML FOR AEROSPACE APPLICATIONS Semester 7
Course Code BAE714D/BAS714D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basics of Artificial Intelligence and Machine Learning
e Acquire the knowledge of the foundations of Al and AL
e  Gather the information on its different algorithms and their applications in Aerospace Engineering

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Introduction: Data Science, Al & ML, Scientific Method, Modeling Concepts, CRISP-DM methods, Programming:
Commands and Syntax , Packages and Libraries, Introduction to Data Types, Data Structures in R - Vectors,
Matrices, Arrays, Lists, Factors, Data Frames, Importing and Exporting Data., Control structures and Functions

Module-2

Descriptive Statistics Data exploration, Qualitative and Quantitative Data, Measure of Central Tendency,
Measure of Positions , Measure of Dispersion , Anscombe's quartet, Statistical Analysis Initial Data Analysis,
Probability

Module-3

Data Acquisition , Data Quality and Transformation, Handling Text Data, Principles of Big Data, Data
Visualization, Sampling and Estimation, Inferential Statistics

Module-4

Linear Regression, Multiple Linear Regression, Non-Linear Regression, Forecasting models, Foundations for
ML, Clustering, Naive Bayes Classifier, K-Nearest Neighbors, Support Vector Machines, Support Vector
Machines

Module-5

Foundations for Al,

Al: Application areas, Al Basics (Divide and Conquer, Greedy, Branch and Bound, Gradient Descent), NN basics
(Perceptron and MLP, FFN, Back propagation), Convolution Neural Networks, Recurrent Neural Networks,
Deep Learning

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Apply the basics of Artificial Intelligence and Machine Learning
2. Use the knowledge of the foundations of AL and AL
3. Implement the information on its different algorithms and their applications in Aerospace Engineering




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books

1. The Hundred-Page Machine Learning Book by Andriy Burkov

2. Machine Learning by Tom M Mitchell

3. Artificial Intelligence: A Modern Approach, 4th US ed. by Stuart Russell and Peter Norvig
Reference Books

1. Machine Learning and Data Mining in Aerospace Engineering by Aboul Ella Hassanien

2. Applications of Machine Learning by Jitendra Kumar Verma

3. Artificial Intelligence and Machine Learning for Business for Non-Engineers by CRC Press

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/106106198

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://nptel.ac.in/courses/106106198

EARTH AND SPACE SCIENCE Semester 7
Course Code BAE755A/BAS755A CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basics of Earth Science
e Acquire the knowledge of Space Science
e Connect the concepts of Earth and Space Science for aeronautical/Aerospace Engineering

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Earth System Science, Doing Science, Earth in Space, Near-Earth Objects, Plate tectonics, Continental Drift, Plate
Boundaries, The Science of Earth Quakes, Seismic Waves, Earth quake hazards

Module-2

Volcanoes and Mountains, Rocks and Minerals, weathering and Soils, Physical Weathering, weathering rates,
Oceans and Coastlines, Ocean Waters, Oceanic Circulations, Shoreline feature and protection, The atmosphere,
Earth’s climate System.

Module-3

A brief History of discovery, Exploration of Solar System, The Sun and the Beyond, Remote Sensing of The
Earth’s Climate System, Remote Sensing Methodology, Measurement by remote sensing, Atmospheric factors,
Instrumental factors, Using Reflected Sunlight, Using Thermal Emission, Using Radar

Module-4

Planetary Science, Terrestrial Planets, Outer Planets, Comets, Asteroids, Magnetosphere, Missions, Space
Plasma Physics

Module-5

Space Weather, Solar Activity, The Solar Wind, Aurora, Solar flares, The Ionosphere, Coronal Mass Ejections
and Geomagnetic Storms, The Physics of the Sun, X-Ray Astronomy

Course outcome (Course SKill Set)
At the end of the course, the student will be able to :
1. Appreciate the foundations of Earth Science
2. Apply the knowledge of Space Science
3. Analyse Earth and Space Sciences for aeronautical/Aerospace Engineering




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Exploring Earth Science - 16 edition ISBN13: 978-0078096143 by Stephen Reynolds
2. Space Science by Louise K Harra and K O Mason , Imperial College Press
Reference Books
1. Principles of Environmental Science: Inquiry and Applications. William Cunningham, Mary
Cunningham ISBN13: 9780073532516
2. Earth Science / Edition 13 by Edward ]. Tarbuck
3. Concepts in Space Science by RR Daniel

Web links and Video Lectures (e-Resources):

e https://nptel.ac.in/courses/115107121
e https://nptel.ac.in/courses/105104152

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://nptel.ac.in/courses/115107121
https://nptel.ac.in/courses/105104152

AIR TRAFFIC AND WEATHER Semester 7
Course Code BAE755B/BAS755B CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40HRS Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the Air Traffic Control
e Acquire Knowledge on the weather condition for flight traffic
e Remember the symbols of ATC for different weather conditions

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

The earth’s atmosphere, Temperature, Atmospheric Pressure and Altimetry, Wind, moisture, cloud formation,
precipitation, Stable and Unstable Air, clouds, Air masses and Fonts.

Module-2

Turbulence, Icing, Thunderstorm, High Altitude Weather, Arctic weather, Tropical Weather

Module-3

Problems- Traffic, Weather, Congestion, Air traffic flow management, Airport capacity, Traffic Management
Overview

Basic Traffic Management Techniques and Terms Ground Delay Programs (GDP) Time-based Flow
Management (TBFM) Traffic Management Advisor (TMA) Airspace Flow Programs (AFP) Ground Stops (GS)
Adaptive Compression (AC) Integrated Collaborative Rerouting (ICR) Delay Tier Information Operational
Information System (OIS)

Module-4

Weather Tools De-icing/Anti-icing Severe Weather Avoidance Plan (SWAP) Routes Preferred Routes Coded
Departure Routes (CDR) National Playbook Flow Evaluation Area (FEA)/Flow Constrained Area (FCA), Global
air-traffic management

Module-5

Call signs, Technology, Air Navigation Service providers and Air traffic service providers, Privatization ATC
regulations Weather Conditions Worldwide, METAR, Cloud reporting Abbreviation.

Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Implement the knowledge during the Air Traffic Control
2. Analyse the weather condition for flight traffic
3. Apply the symbols of ATC for different weather conditions




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

¢ For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Mastering the Systems: Air Traffic Control and Weather by Richard L. Collins
2. Aviation Weather for Pilots and Flight Operation Personnel Gordon Press Publishers
Reference Books
1. New Concepts and Methods in Air Traffic Management by Amedeo R Odoni, Springer
2. Air Traffic Control by Max Mulder, published by InTech

Web links and Video Lectures (e-Resources):

e https://www.lLmit.edu/about/facilities/air-traffic-control-automation-aviation-weather-decision-
support-laboratories

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



https://www.ll.mit.edu/about/facilities/air-traffic-control-automation-aviation-weather-decision-support-laboratories
https://www.ll.mit.edu/about/facilities/air-traffic-control-automation-aviation-weather-decision-support-laboratories

BASICS OF FLIGHT SIMULATION Semester 7
Course Code BAE755C CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the basic principle of working of flight components
e Remember the names of components and their functions
e Think to simulate a flight

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

Historical Perspectives, The case for simulation, Engineering Flight Simulation, The changing role of simulation,

Module-2

The organisation of flight simulator, Equation of Motion, Aerodynamic model, Engine Model, Engine model,
data acquisition model, Gear Model , weather model, Visual System, Sound System, Motion System, Controls,
Instrument Display, Navigation Systems, Maintenance

Module-3

Principles of Flight Modeling, Newtonian Mechanics, Differential Equations, Numerical Integration, Real-time
computing, Flight Data

Module-4

The atmosphere, forces, moments, Axes System, Quaternions, Equations of Motions, propulsion-Piston Engine,
Jet Engine, the landing gear

Module-5

Simulation of flight control systems, the Laplace transform, PID control systems, Trimming, Aircraft Displays,
Attitude Indicator, Altimeter, Airspeed Indicator, compass card, Automatic Direction Finding(ADF), VHF
omnidirectional Range(VOR), Distance Measuring Equipment(DME),Instrument Landing Systems(ILS), GPS,
Inertial Navigation System

Course outcome (Course SKkill Set)

At the end of the course, the student will be able to :
1. Apply the basic principle of working of flight components
2. Practise the names of components and their functions
3. Simulate a flight.




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Text Books
1. Principles of Flight Simulation by David Allerton, Wiley Publisher
2. Flight Dynamics, Simulation, and Control by Ranjan Vepa, CRC press
Reference Books
1. Flight Simulation by JM Rolfe and K] Staples, Cambridge University Press
2. In-flight Simulation-theory and Application by Edwin A. Kidd, Gifford Bull, Robert P. Harper

Web links and Video Lectures (e-Resources):

e  http://helijah.free.fr/dev/Principles-of-Flight-Simulation.pdf
e https://onlinecourses.nptel.ac.in/noc21 ae05/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations.



http://helijah.free.fr/dev/Principles-of-Flight-Simulation.pdf
https://onlinecourses.nptel.ac.in/noc21_ae05/preview

AVIATION AND INTERNET INFRASTRUCTURE Semester 7
Course Code BAE755D/BAS755D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40hrs Total Marks 100
Credits 03 Exam Hours 3
Examination type (SEE) Theory

Course objectives: This course will enable students to
e Understand the need for the flight 4.0
e Gain Knowledge on both aviation and its internet infrastructure
e Understand the operation and working principle of internet infrastructure

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.
1. Teaching in classroom through Chalk, Talk and ICT
2. Assignment of Home/field work on real-life problem
3. Adoption of Project-based/Activity Based learning
4. Practising the foundational knowledge

Module-1

The Aerospace Sector, Aerospace Transformation through Industry 4.0 technologies, Flight 4.0: The changing
Technology Landscape, The Internet : An Introduction

Module-2

Advances in Avionics Platforms: Multicore systems, Emerging trends in Avionics Networking, Internet
Infrastructure working principle

Module-3

IoT and Service Oriented Infrastructure for Flight 4.0, Big Data and Data Analytics in Aviation, Ontologies in
Aeronautics, TCP/IP, In-Flight Wi-Fi

Module-4

Advances in Software Engineering and Aeronautics, Autonomy and Safety of Unmanned Aircraft Systems

Module-5

Aerospace Engineering Curricular Expansion in Information Systems, Networking, Web services, Cloud
Computing

Course outcome (Course Skill Set)

At the end of the course, the student will be able to :
1. Analyse the need for the flight 4.0
2. Implement Knowledge on both aviation and its internet infrastructure
3. Modify the operation and working principle of internet infrastructure




Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and
for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment
Test component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

e Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for
the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum

of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module.
4. Marks scored shall be proportionally reduced to 50 marks

Suggested Learning Resources:

Text Books
1. Advances in Aeronautical Informatics- Technology towards Flight 4.0 by Umut Durak, Springer
2. Principles of flight 4.0 by ISBN 9788281070318, 8281070315

Reference Books
1. Aircraft Technology by Melih Cemal Kushan

Web links and Video Lectures (e-Resources):

e  https://www.coursera.org/lecture/cybersecurity-policy-aviation-internet/126-internet-
infrastructure-vCsja

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Experimentation - gathering knowledge through experience through lab.
e Exploration - gathering knowledge and attaining skills through active investigation.
e Expression - encouraging students to express their views through visual presentations



https://www.coursera.org/lecture/cybersecurity-policy-aviation-internet/l26-internet-infrastructure-vCsja
https://www.coursera.org/lecture/cybersecurity-policy-aviation-internet/l26-internet-infrastructure-vCsja

