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ANNA UNIVERSITY, CHENNAI
AFFILIATED INSTITUTIONS
Regulation - 2013
B.E. AERONAUTICAL ENGINEERING

SEMESTER VI
SL. COURSE
NO. CODE COURSE TITLE L| T|P| C
THEORY
1 GE6757 Total Quality Management 3/0]0 3
2 AEG6701 Avionics 3/]0]0 3
3 ME6014 Computational Fluid Dynamics 310]0]| 3
4 AE6702 Experimental Stress Analysis 310]|0 3
5 Elective — Il 310]0 3
6. Elective — IlI 3]1]0]0 3
PRACTICAL
7 AEG6711 Aircraft Design Project - |l 0 0]3 2
8 AE6712 Aircraft System Laboratory 0|03 2
9 AE6713 Flight Integration Systems and Control Laboratory 0|03 2
TOTAL |18 | 0 | 9| 24
ELECTIVES- I
SL. COURSE
NO. CODE COURSE TITLE L(T|P C
1 AE6005 Helicopter Theory 310|0 3
2. | AE6006 Theory of Plates and Shells 3]0]0 3
3. AE6007 Fatigue and Fracture 3]10|0 3
4 AE6008 UAV Systems 3]0]0 3
ELECTIVES - 11l
SL. COURSE
NO. CODE COURSE TITLE L|T|P| C
1. AE6009 Industrial Aerodynamics 3|/0|0 3
2. AE6010 Airframe Maintenance and Repair 3/0|0 3
3. AE6011 Aero Engine Maintenance and Repair 3/0]0 3
4. AE6012 Air Traffic Control and Planning 3]/0]0 3
GE6757 TOTAL QUALITY MANAGEMENT LTPC
300 3
OBJECTIVES :

e To facilitate the understanding of Quality Management principles and process.

UNIT | INTRODUCTION

wwWw. Vi dvart hi pl us. con



www. Vi dyart hi pl us. con

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product
and service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and
Crosby - Barriers to TQM - Quality statements - Customer focus - Customer orientation, Customer
satisfaction, Customer complaints, Customer retention - Costs of quality.

UNIT Il TOQM PRINCIPLES 9
Leadership - Strategic quality planning, Quality Councils - Employee involvement - Motivation,
Empowerment, Team and Teamwork, Quality circles Recognition and Reward, Performance appraisal
- Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering,
Supplier selection, Supplier Rating.

UNIT 1l TQM TOOLS AND TECHNIQUES | 9
The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology,
applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark,
Bench marking process - FMEA - Stages, Types.

UNIT IV TQM TOOLS AND TECHNIQUES Il 9
Control Charts - Process Capability - Concepts of Six Sigma - Quality Function Development (QFD) -
Taguchi quality loss function - TPM - Concepts, improvement needs - Performance measures.

UNIT V QUALITY SYSTEMS 9
Need for 1ISO 9000 - ISO 9001-2008 Quality System - Elements, Documentation, Quality Auditing -
QS 9000 - ISO 14000 - Concepts, Requirements and Benefits - TQM Implementation in
manufacturing and service sectors..
TOTAL: 45 PERIODS
OUTCOMES:
e The student would be able to apply the tools and techniques of quality management to
manufacturing and services processes.

TEXTBOOK:
1. Dale H. Besterfiled, et at., "Total quality Management", Pearson Education Asia, Third Edition,
Indian Reprint (2006).

REFERENCES:

1. James R. Evans and William M. Lindsay, "The Management and Control of Quality", 8" Edition,
First Indian Edition, Cengage Learning, 2012.

2. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 2006.

3. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall
(India) Pvt. Ltd., 2006.
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AEG6701 AVIONICS
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OBJECTIVES:

e To introduce the basic of avionics and its need for civil and military aircrafts

o To impart knowledge about the avionic architecture and various avionics data buses
e To gain more knowledge on various avionics subsystems

UNIT | INTRODUCTION TO AVIONICS 9
Need for avionics in civil and military aircraft and space systems — integrated avionics and weapon
systems — typical avionics subsystems, design, technologies — Introduction to digital computer and
memories.

UNIT Il DIGITAL AVIONICS ARCHITECTURE 9
Avionics system architecture — data buses — MIL-STD-1553B — ARINC — 420 — ARINC - 629.

UNIT 1l FLIGHT DECKS AND COCKPITS 9
Control and display technologies: CRT, LED, LCD, EL and plasma panel — Touch screen — Direct
voice input (DVI) — Civil and Military Cockpits: MFDS, HUD, MFK, HOTAS.

UNIT IV INTRODUCTION TO NAVIGATION SYSTEMS 9
Radio navigation — ADF, DME, VOR, LORAN, DECCA, OMEGA, ILS, MLS - Inertial Navigation
Systems (INS) — Inertial sensors, INS block diagram — Satellite navigation systems — GPS.

UNIT V AIR DATA SYSTEMS AND AUTO PILOT 9
Air data quantities — Altitude, Air speed, Vertical speed, Mach Number, Total air temperature, Mach
warning, Altitude warning — Auto pilot — Basic principles, Longitudinal and lateral auto pilot.
TOTAL: 45 PERIODS

OUTCOMES:

e Ability to built Digital avionics architecture

e Ability to Design Navigation system

e Ability to design and perform analysis on air system

TEXT BOOKS:
1. Albert Helfrick.D., "Principles of Avionics", Avionics Communications Inc., 2004
2. Collinson.R.P.G. "Introduction to Avionics", Chapman and Hall, 1996.

REFERENCES:

1. Middleton, D.H., Ed., "Avionics systems, Longman Scientific and Technical", Longman Group UK
Ltd., England, 1989.

2. Spitzer, C.R. "Digital Avionics Systems", Prentice-Hall, Englewood Cliffs, N.J.,U.S.A. 1993.

3. Spitzer. C.R. "The Avionics Hand Book", CRC Press, 2000

4. Pallet.E.H.J., "Aircraft Instruments and Integrated Systems", Longman Scientific
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MEG6014 COMPUTATIONAL FLUID DYNAMICS
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OBJECTIVES:
e Tointroduce Governing Equations of viscous fluid flows
¢ To introduce numerical modeling and its role in the field of fluid flow and heat transfer
e To enable the students to understand the various discretization methods, solution procedures
and turbulence modeling.
e To create confidence to solve complex problems in the field of fluid flow and heat transfer by
using high speed computers.

UNIT | GOVERNING EQUATIONS AND BOUNDARY CONDITIONS 8

Basics of computational fluid dynamics — Governing equations of fluid dynamics — Continuity,
Momentum and Energy equations — Chemical species transport — Physical boundary conditions —
Time-averaged equations for Turbulent Flow — Turbulent—Kinetic Energy Equations — Mathematical
behaviour of PDEs on CFD - Elliptic, Parabolic and Hyperbolic equations.

UNIT Il FINITE DIFFERENCE AND FINITE VOLUME METHODS FOR DIFFUSION 9
Derivation of finite difference equations — Simple Methods — General Methods for first and second
order accuracy — Finite volume formulation for steady state One, Two and Three -dimensional
diffusion problems —Parabolic equations — Explicit and Implicit schemes — Example problems on
elliptic and parabolic equations — Use of Finite Difference and Finite Volume methods.

UNIT 1l FINITE VOLUME METHOD FOR CONVECTION DIFFUSION 10
Steady one-dimensional convection and diffusion — Central, upwind differencing schemes properties

of discretization schemes — Conservativeness, Boundedness, Transportiveness, Hybrid, Power-law,
QUICK Schemes.

UNIT IV FLOW FIELD ANALYSIS 9
Finite volume methods -Representation of the pressure gradient term and continuity equation —
Staggered grid — Momentum equations — Pressure and Velocity corrections — Pressure Correction
equation, SIMPLE algorithm and its variants — PISO Algorithms.

UNIT V TURBULENCE MODELS AND MESH GENERATION 9
Turbulence models, mixing length model, Two equation (k-€) models — High and low Reynolds
number models — Structured Grid generation — Unstructured Grid generation — Mesh refinement —
Adaptive mesh — Software tools.

TOTAL: 45 PERIODS
OUTCOMES:

Upon completion of this course, the students can able
e To create numerical modeling and its role in the field of fluid flow and heat transfer

e Touse the various discretization methods, solution procedures and turbulence modeling to solve
flow and heat transfer problems.

TEXT BOOKS:
1. Versteeqg, H.K., and Malalasekera, W., "An Introduction to Computational Fluid Dynamics: The
finite volume Method", Pearson Education Ltd.Second Edition — 2007.
2. Ghoshdastidar, P.S., "Computer Simulation of flow and heat transfer”, Tata McGraw Hill
Publishing Company Ltd., 1998.
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REFERENCES:

1. Patankar, S.V. "Numerical Heat Transfer and Fluid Flow", Hemisphere Publishing Corporation,
2004.

2. Chung, T.J., "Computational Fluid Dynamics", Cambridge University, Press, 2002.

3. Ghoshdastidar P.S., "Heat Transfer", Oxford University Press, 2005

4. Muralidhar, K., and Sundararajan, T., "Computational Fluid Flow and Heat Transfer", Narosa
Publishing House, New Delhi, 1995.

5. ProdipNiyogi, Chakrabarty, S.K., Laha, M.K. "Introduction to Computational Fluid Dynamics",
Pearson Education, 2005.

6. Anil W. Date, "Introduction to Computational Fluid Dynamics", Cambridge University Press, 2005.

AE6702 EXPERIMENTAL STRESS ANALYSIS L TPC
3 003
OBJECTIVES:

o To study the various experimental techniques involved for measuring displacements, stresses,

strains in structural components.

UNIT I EXTENSOMETERS AND DISPLACEMENT SENSORS 8
Principles of measurements, Accuracy, Sensitivity and range of measurements, Mechanical, Optical,
Acoustical and Electrical extensometers and their uses, Advantages and disadvantages, Capacitance
gauges, Laser displacement sensors.

UNIT Il ELECTRICAL RESISTANCE STRAIN GAUGES 12
Principle of operation and requirements, Types and their uses, Materials for strain gauges, Calibration
and temperature compensation, cross sensitivity, Wheatstone bridge and potentiometer circuits for
static and dynamic strain measurements, strain indicators, Rosette analysis, stress gauges, load cells,
Data acquisition, six component balance.

UNIT I PHOTOELASTICITY 11
Two dimensional photo elasticity, Photo elastic materials, Concept of light - photoelastic effects,
stress optic law, Transmission photoelasticity, Jones calculus, plane and circular polariscopes,
Interpretation of fringe pattern, Calibration of photoelastic materials, Compensation and separation
technigues, Introduction to three dimensional photo elasticity.

UNIT IV BRITTLE COATING AND MOIRE TECHNIQUES 7
Relation between stresses in coating and specimen, use of failure theories in brittle coating, Moire
method of strain analysis.

UNIT V NON — DESTRUCTIVE TESTING 7
Fundamentals of NDT, Acoustic Emission Technique, Radiography, Thermography, Ultrasonics, Eddy
Current testing, Fluorescent Penetrant Testing,
TOTAL: 45 PERIODS

OUTCOMES

o Knowledge of stress and strain measurements in loaded components.

e Acquiring information's the usage of strain gauges and photo elastic techniques of

measurement .
e Knowledge in NDT in stress analysis
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TEXT BOOKS:

1. Dally, J.W., and Riley, W.F., "Experimental Stress Analysis", McGraw Hill Inc., New York 1998.

2. Srinath, L.S., Raghava, M.R., Lingaiah, K., Garagesha, G., Pant B., and Ramachandra, K.,
"Experimental Stress Analysis", Tata McGraw Hill, New Delhi, 1984.

3. Sadhu Singh, "Experimental Stress Analysis", Khanna Publishers, New Delhi, 1996.

REFERENCES:

1. Hetenyi, M., "Hand book of Experimental Stress Analysis", John Wiley and Sons Inc., New York,
1972.

2. Pollock A.A., Acoustic Emission in Acoustics and Vibration Progress, Ed. Stephens R.W.B.,
Chapman and Hall,1993.

3. Max Mark Frocht, "Photo Elasticity", John Wiley and Sons Inc., New York, 1968

4. Durelli. A.J., "Applied Stress Analysis", Prentice Hall of India Pvt Ltd., New Delhi, 1970

5. Ramesh, K., Digital Photoelasticity, Springer, New York, 2000.

AE6711 AIRCRAFT DESIGN PROJECT - I LTPC
0032
OBJECTIVES:
Each group of students is assighed to continue the structural design part of the airplane. The following
are the assignments are to be carried out.
1. Preliminary design of an aircraft wing — Shrenck's curve, structural load distribution, shear
force, bending moment and torque diagrams
2. Detailed design of an aircraft wing — Design of spars and stringers, bending stress and shear
flow calculations — buckling analysis of wing panels
3. Preliminary design of an aircraft fuselage — load distribution on an aircraft fuselage
4. Detailed design of an aircraft fuselage — design of bulkheads and longerons — bending stress
and shear flow calculations — buckling analysis of fuselage panels
5. Design of control surfaces - balancing and maneuvering loads on the tail plane and aileron,
rudder loads
6. Design of wing-root attachment
7. Landing gear design
8. Preparation of a detailed design report with CAD drawings
TOTAL: 45 PERIODS
OUTCOMES:
e On completion of Aircraft design project Il the students will be in a position to design aircraft
wings, fuselage, loading gears etc., and also able to angle the design in terms of structural
point of view.

AEG712 AIRCRAFT SYSTEMS LABORATORY LT PC
0 032
OBJECTIVES

e To train the students “ON HAND” experience in maintenance of various air frame systems in

aircraft and rectification of common snags.
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LIST OF EXPERIMENTS
1. Aircraft “Jacking Up” procedure
2. Aircraft “Levelling” procedure
3. Control System “Rigging check” procedure
4. Aircraft “Symmetry Check” procedure
5. “Flow test” to assess of filter element clogging
6. “Pressure Test” To assess hydraulic External/Internal Leakage
7. “Functional Test” to adjust operating pressure
8. “Pressure Test” procedure on fuel system components
9. “Brake Torque Load Test” on wheel brake units
10. Maintenance and rectification of snags in hydraulic and fuel systems.
TOTAL: 45 PERIODS

OUTCOMES

e Ability to understand to procedure involved in maintenance of various air frame systems

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

S.No. ltems Quantity Experiment No.

1. Serviceable aircraft with all above systems 1 1,2,3,4,5,6,7,8,9,10

2. Hydraulic Jacks (Screw Jack) 5 1,2,4,8

3. Trestle adjustable 5 1,2,4,8

4, Spirit Level 2 8

5. Levelling Boards 2 8

6. Cable Tensiometer 1 8

7. Adjustable Spirit Level 1 8

8. Plumb Bob 1 8
AEG6713 FLIGHT INTEGRATION SYSTEMS AND CONTROL LABORATORY LTPC

0 032

OBJECTIVES:

e This laboratory is to train students, to study about basic digital electronics circuits, various
microprocessor applications in Control surface, Displays fault tolerant computers, to study the
stability analysis and design using MATLAB.

LIST OF EXPERIMENTS

1. Addition/Subtraction of 8 bit and 16 bit data for control surface deflection.
2. Sorting of Data in Ascending & Descending order for voting mechanism.

3. Sum of a given series with and without carry for identifying flap data.

4. Greatest in a given series & Multi-byte addition in BCD mode.

5. Addition/Subtraction of binary numbers using adder and Subtractor circuits.
6. Multiplexer & Demultiplexer Circuits

7. Encoder and Decoder circuits.

8. Stability analysis using Root locus, Bode plot techniques.

9. Design of lead, lag and lead —lag compensator for aircraft dynamics.

10. Performance Improvement of Aircraft Dynamics by Pole placement technique.

Note:
**= |f MATLAB software is not available, the mathematical & graphical analysis of the experiment has
to be done.
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OUTCOMES:
e Ability to understand digital electronics circuits.
¢ Ability to use microprocessor in Flight control
o Ability to perform stability analysis

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

S.No Details of Equipments Quantity ExpNeQ;nent
1. Microprocessor 8085 Kit 10 1,2,3,4
2. Adder/Subtractor Binary bits Kit 10 5
3. Encoder Kit 10 7
4. Decoder Kit 10 7
5. Multiplexer Kit 10 6
6. Demultiplexer Kit 10 6
7. computers 10 8,9,10
8. * Regulated power supply 10 5,6,7
9. MATLAB software - 8,9,10
*Is not needed when regulated power supply is in built.
ELECTIVES
AE6005 HELICOPTER THEORY LTPC
3003
OBJECTIVES:

¢ To make the student familiarize with the principles involved in helicopters and to study the
performance and stability aspects of Helicopter under different operating conditions.

UNIT | INTRODUCTION 9
Helicopter as an aircraft, Basic features, Layout, Generation of lift, Main rotor, Gearbox, tail rotor,
power plant, considerations on blade, flapping and feathering, Rotor controls and various types of
rotor, Blade loading, Effect of solidity, profile drag, compressibility etc., Blade area required, number
of Blades, Blade form, Power losses, Rotor efficiency.

UNIT Il AERODYNAMICS OF ROTOR BLADE 9
Aerofoil characteristics in forward flight, Hovering and Vortex ring state, Blade stall, maximum lift of
the helicopter calculation of Induced Power, High speed limitations; parasite drag, power loading,
ground effect.

UNIT 1l POWER PLANTS AND FLIGHT PERFORMANCE 9
Piston engines, Gas turbines, Ramjet principle, Comparative performance, Horsepower required,
Range and Endurance, Rate of Climb, Best Climbing speed, Ceiling in vertical climb, Autorotation.
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UNIT IV STABILITY AND CONTROL 9
Physical description of effects of disturbances, Stick fixed Longitudinal and lateral dynamic stability,
lateral stability characteristics, control response. Differences between stability and control of airplane
and helicopter.

UNIT V ROTOR VIBRATIONS 9
Dynamic model of the rotor, Motion of the rigid blades, flapping motion, lagging motion, feathering
motion, Properties of vibrating system, phenomenon of vibration, fuselage response, vibration
absorbers, Measurement of vibration in flight. Rotor Blade Design: General considerations, Airfoil
selection, Blade construction, Materials, Factors affecting weight and cost, Design conditions, Stress
analysis.
TOTAL: 45 PERIODS

OUTCOMES:

e To perform the Aerodynamics calculation of Rotor blade

e To perform stability and control characteristics of Helicopter

e To perform and control Rotor vibration

TEXT BOOKS:
1. John Fay, "The Helicopter and How It Flies", Himalayan Books 1995
2. Lalit Gupta, "Helicopter Engineering”, Himalayan Books New Delhi 1996

REFERENCES:
1. Joseph Schafer, "Basic Helicopter Maintenance", Jeppesen 1980
2. RW Prouty, "Helicopter Aerodynamics"

AE6006 THEORY OF PLATES AND SHELLS LTPC
3003

OBJECTIVES

e To study the behaviour of the plates and shells with different geometry under various types of

loads.

UNIT | CLASSICAL PLATE THEORY 3
Classical Plate Theory — Assumptions — Differential Equation — Boundary Conditions.
UNIT I PLATES OF VARIOUS SHADES 15

Navier“s Method of Solution for Simply Supported Rectangular Plates — Leavy's Method of Solution for
Rectangular Plates under Different Boundary Conditions. Governing Equation — Solution for Axi-
symmetric loading — Annular Plates — Plates of other shapes.

UNIT 1 EIGEN VALUE ANALYSIS 8
Stability and free Vibration Analysis of Rectangular Plates.

UNIT IV APPROXIMATE METHODS 10

Rayleigh — Ritz, Galerkin Methods— Finite Difference Method — Application to Rectangular Plates for
Static, Free Vibration and Stability Analysis.
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UNIT V SHELLS 9
Basic Concepts of Shell Type of Structures — Membrane and Bending Theories for Circular Cylindrical

Shells.
TOTAL : 45 PERIODS

OUTCOMES
o Ability to use different theories to plate and shell
o Perform stability and free vibration calculations
o Use of different methods for stability analysis

TEXT BOOKS

1. Timoshenko, S.P. Winowsky. S., and Kreger, “Theory of Plates and Shells”, McGraw-Hill Book
Co. 1990.

2. Varadan. T. K. and Bhaskar. K., “Theory of Plates and Shells”, 1999, Narosa.

REFERENCES
1. Flugge, W. “Stresses in Shells”, Springer — Verlag, 1985.
2. Timoshenko, S.P. and Gere, J.M., “Theory of Elastic Stability”, McGraw-Hill Book Co. 1986

AE6007 FATIGUE AND FRACTURE LTPC
3 003
OBJECTIVES:

o To understand the basic concepts involved in fatigue analysis and to study the importance of

fracture mechanics in aerospace applications.

UNIT I FATIGUE OF STRUCTURES 7
S.N. curves - Endurance limits - Effect of mean stress, Goodman, Gerber and Soderberg relations
and diagrams - Notches and stress concentrations - Neuber's stress concentration factors - Plastic
stress concentration factors - Notched S.N. curves — Fatigue of composite materials.

UNIT Il STATISTICAL ASPECTS OF FATIGUE BEHAVIOUR 10
Low cycle and high cycle fatigue - Coffin - Manson's relation - Transition life - cyclic strain hardening
and softening - Analysis of load histories - Cycle counting techniques -Cumulative damage - Miner's
theory - Other theories.

UNIT I PHYSICAL ASPECTS OF FATIGUE 10
Phase in fatigue life - Crack initiation - Crack growth - Final Fracture - Dislocations - fatigue fracture
surfaces.

UNIT IV FRACTURE MECHANICS 10
Strength of cracked bodies - Potential energy and surface energy - Griffith"s theory - Irwin - Orwin
extension of Griffith"s theory to ductile materials - stress analysis of “cracked bodies - Effect of
thickness on fracture toughness” - stress intensity factors for typical ,geometries.

UNIT V FATIGUE DESIGN AND TESTING 8
Safe life and Fail-safe design philosophies - Importance of Fracture Mechanics in aerospace
structures - Application to composite materials and structures.

TOTAL: 45 PERIODS
OUTCOMES
o Ability to apply mathematical knowledge to define fatigue behaviors
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o Ability to perform fatigue design
¢ Ability to analyse the fracture due to fatigue

TEXT BOOKS:
1. Prasanth Kumar, "Elements of fracture mechanics", Wheeter publication, 1999.
2. Barrois W, Ripely, E.L., “Fatigue of aircraft structure,” Pergamon press. Oxford, 1983.

REFERENCES:

1. Sih C.G., “Mechanics of fracture.” Vol - |, Sijthoff and w Noordhoff International Publishing Co.,
Netherlands, 1989.

2. Knott, J.F., “Fundamentals of Fracture Mechanics,” - Buterworth & Co., Ltd., London, 1983.

3. Kare Hellan ,'Introduction to Fracture Mechanics®, McGraw Hill, Singapore,1985

AE6008 UAV SYSTEMS LTPC
300 3

OBJECTIVES:

¢ To make the students to understand the basic concepts of UAV systems design.

UNIT | INTRODUCTION TO UAV 9

History of UAV —classification — Introduction to Unmanned Aircraft Systems--models and prototypes —
System Composition-applications

UNIT Il THE DESIGN OF UAV SYSTEMS 9
Introduction to Design and Selection of the System- Aerodynamics and Airframe Configurations-
Characteristics of Aircraft Types- Design Standards and Regulatory Aspects-UK,USA and Europe-
Design for Stealth--control surfaces-specifications.

UNIT Il AVIONICS HARDWARE 9
Autopilot — AGL-pressure sensors-servos-accelerometer —gyros-actuators- power supply-processor,
integration, installation, configuration, and testing

UNIT IV COMMUNICATION PAYLOADS AND CONTROLS 9
Payloads-Telemetry-tracking-Aerial photography-controls-PID feedback-radio control frequency range
—modems-memory system-simulation-ground test-analysis-trouble shooting

UNIT V THE DEVELOPMENT OF UAV SYSTEMS 9
Waypoints navigation-ground control software- System Ground Testing- System In-flight Testing-
Future Prospects and Challenges-Case Studies — Mini and Micro UAVSs.

TOTAL: 45 PERIODS
OUTCOMES:
o Ability to design UAV system
o Ability to identify different hardware for UAV

REFERENCES:

1. Reg Austin “Unmanned Aircraft Systems UAV design, development and deployment®, Wiley,
2010.

2. Robert C. Nelson, Flight Stability and Automatic Control, McGraw-Hill, Inc, 1998.
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3. Kimon P. Valavanis, “Advances in Unmanned Aerial Vehicles: State of the Art and the Road to
Autonomy”, Springer, 2007

4. Paul G Fahlstrom, Thomas J Gleason, “Introduction to UAV Systems”, UAV Systems, Inc, 1998

5. Dr. Armand J. Chaput, “Design of Unmanned Air Vehicle Systems”, Lockheed Martin Aeronautics
Company, 2001

AE6009 INDUSTRIAL AERODYNAMICS LTPC
3 003
OBJECTIVES:

e To familiarize the learner with non-aeronautical uses of aerodynamics such as road vehicle,

building aerodynamics and problems of flow induced vibrations.

UNIT I ATMOSPHERE 9
Types of winds, Causes of variation of winds, Atmospheric boundary layer, Effect of terrain on
gradient height, Structure of turbulent flows.

UNIT II WIND ENERGY COLLECTORS 9
Horizontal axis and vertical axis machines, Power coefficient, Betz coefficient by momentum theory.

UNIT 11 VEHICLE AERODYNAMICS 9
Power requirements and drag coefficients of automobiles, Effects of cut back angle, Aerodynamics of
trains and Hovercraft.

UNIT IV BUILDING AERODYNAMICS 9
Pressure distribution on low rise buildings, wind forces on buildings. Environmental winds in city
blocks, Special problems of tall buildings, Building codes, Building ventilation and architectural
aerodynamics.

UNIT V FLOW INDUCED VIBRATIONS 9
Effects of Reynolds number on wake formation of bluff shapes, Vortex induced vibrations, Galloping

and stall flutter.
TOTAL: 45 PERIODS

OUTCOMES
o Use of aerodynamics for non- aerodynamics such as vehicle, building.
e Solve the problems and able to analyse vibrations during flow

TEXT BOOKS:

1. M.Sovran (Ed), “Aerodynamics and drag mechanisms of bluff bodies and Road vehicles”, Plenum
press, New York, 1978.

2. Sachs. P., “Winds forces in Engineering”, Pergamon Press, 1978.

REFERENCES:

1. Blevins. R.D., “Flow Induced Vibrations”, Van Nostrand, 1990.
2. Calvent. N.G., “Wind Power Principles”, Charles Griffin & Co., London, 1979.
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AE6010 AIRFRAME MAINTENANCE AND REPAIR LTPC

3 003

OBJECTIVES:

¢ To make the students to understand the Airframe components and the tools used to maintain the
components. Defect investigation, methods to carry out investigation and the detailed

maintenance and practice procedures.

UNIT | MAINTENANCE OF AIRCRAFT STRUCTURAL COMPONENTS 9

Equipments used in welding shop and their maintenance - Ensuring quality welds - Welding jigs and
fixtures - Soldering and brazing — laser welding.

Sheet metal repair and maintenance: Selection of materials; Repair schemes; Fabrication of
replacement patches; Tools - power/hand; Repair techniques; Peening - Close tolerance fasteners;

Sealing compounds; forming/shaping; Calculation of weight of completed repair; Effect of weight -
change on surrounding structure. Sheet metal inspection - N.D.T. Testing. Riveted repair design -
Damage investigation - Reverse engineering.

UNIT Il PLASTICS AND COMPOSITES IN AIRCRAFT 9
Review of types of plastics used in airplanes - Maintenance and repair of plastic components - Repair
of cracks, holes etc., various repairs schemes - Scopes.

Cleaning of fibre reinforced plastic (FRP) materials prior to repair; Break test - Repair Schemes;
FRP/honeycomb sandwich materials; laminated FRP structural members and skin panels;
Tools/equipment; Vacuum-bag process. Special precautions — Autoclaves

UNIT 1l AIRCRAFT JACKING, ASSEMBLY AND RIGGING 9
Airplane jacking and weighing and C.G. Location. Balancing of control surfaces - Inspection
maintenance. Helicopter flight controls. Tracking and balancing of main rotor.

UNIT IV REVIEW OF HYDRAULIC AND PNEUMATIC SYSTEM 12

Trouble shooting and maintenance practices - Service and inspection - Inspection and maintenance of
landing gear systems. - Inspection and maintenance of air-conditioning and pressurization system,
water and waste system. Installation and maintenance of Instruments - handling - Testing -
Inspection. Inspection and maintenance of auxiliary systems - Rain removal system - Position and
warning system - Auxiliary Power Units (APUS).

UNIT V SAFETY PRACTICES 8
Hazardous materials storage and handling, Aircraft furnishing practices - Equipments. Trouble
shooting. Theory and practices.

TOTAL: 45 PERIODS
OUTCOMES
e Ability to identify the airframe components
o Ability to perform defect investigation skill to maintain the airframe

TEXT BOOKS:
1. Kroes, Watkins, Delp, "Aircraft Maintenance and Repair”, McGraw Hill, New York, 1992.

REFERENCES:

1. Larry Reithmeir, "Aircraft Repair Manual", Palamar Books, Marquette, 1992.

2. Brimm D.J. Bogges H.E., "Aircraft Maintenance", Pitman Publishing corp., New York, 1940.
3. Delp. Bent and Mckinely “Aircraft Maintenance Repair”, McGraw Hill, New York, 1987.
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AE6011 AERO ENGINE MAINTENANCE AND REPAIR LTPC
3 003
OBJECTIVES:

¢ To make the students to familiarize with the Aircraft engine maintenance procedure and practice.

¢ Must have knowledge of basics of Aeronautics and engine components.

UNIT | PISTON ENGINES 9
Carburetion and Fuel injection systems for small and large engines - Ignition system components -
spark plug detail - Engine operating conditions at various altitudes — Engine power measurements —
Classification of engine lubricants and fuels — Induction, Exhaust and cooling system - Maintenance
and inspection check to be carried out.Inspection and maintenance and trouble shooting - Inspection
of all engine components - Daily and routine checks - Overhaul procedures - Compression testing of
cylinders - Special inspection schedules - Engine fuel, control and exhaust systems - Engine mount
and super charger - Checks and inspection procedures.

UNIT Il PROPELLERS 9
Propeller theory - operation, construction assembly and installation - Pitch change mechanism-
Propeller axially system- Damage and repair criteria - General Inspection procedures - Checks on
constant speed propellers - Pitch setting, Propeller Balancing, Blade cuffs, Governor/Propeller
operating conditions — Damage and repair criteria.

UNIT 1l JET ENGINES 9
Types of jet engines — Fundamental principles — Bearings and seals - Inlets - compressors- turbines-
exhaust section — classification and types of lubrication and fuels- Materials used - Details of control,
starting around running and operating procedures — Inspection and Maintenance- permissible limits of
damage and repair criteria of engine components- internal inspection of engines- compressor
washing- field balancing of compressor fans- Component maintenance procedures - Systems
maintenance procedures - use of instruments for online maintenance - Special inspection procedures-
Foreign Object Damage - Blade damage .

UNIT IV TESTING AND INSPECTION 9
Symptoms of failure - Fault diagnostics - Case studies of different engine systems - Rectification
during testing equipments for overhaul: Tools and equipments requirements for various checks and
alignment during overhauling - Tools for inspection - Tools for safety and for visual inspection -
Methods and instruments for non destructive testing techniques - Equipment for replacement of parts
and their repair. Engine testing: Engine testing procedures and schedule preparation - Online
maintenance.

UNIT V OVERHAULING 9
Engine Overhaul - Overhaul procedures - Inspections and cleaning of components - Repairs
schedules for overhaul - Balancing of Gas turbine components. Trouble Shooting: Procedures for
trouble shooting - Condition monitoring of the engine on ground and at altitude - engine health
monitoring and corrective methods.

TOTAL:45 PERIODS
OUTCOMES
e  Apply maintenance procedure to Aircraft Engines
Identify the engine components and faults
Apply non destructive testing procedures to identify the defects
Apply overhauling procedure to new engines

REFERENCES:
1. Kroes & Wild, " Aircraft Power plants ", 7th Edition - McGraw Hill, New York, 1994.
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2. Turbomeca, " Gas Turbine Engines ", The English Book Store ", New Delhi, 1993.
3. United Technologies Pratt & Whitney, "The Aircraft Gas turbine Engine and its Operation”, The
English Book Store, New Delhi.

AE6012 AIR TRAFFIC CONTROL AND PLANNING LTPC
3 003
OBJECTIVES

e To study the procedure of the formation of aerodrome and its design and air traffic control.

UNIT | BASIC CONCEPTS 9
Objectives of air traffic control systems - Parts of ATC services — Scope and Provision of ATCs — VFR
& IFR operations — Classification of ATS air spaces — Various kinds of separation — Altimeter setting
procedures — Establishment, designation and identification of units providing ATS — Division of
responsibility of control.

UNIT Il AIR TRAFFIC SYSTEMS 9
Area control service, assignment of cruising levels - minimum flight altitude - ATS routes and
significant points — RNAV and RNP — Vertical, lateral and longitudinal separations based on time /
distance —ATC clearances — Flight plans — position report

UNIT 1l FLIGHT INFORMATION SYSTEMS 10
Radar service, Basic radar terminology — ldentification procedures using primary / secondary radar —
performance checks — use of radar in area and approach control services — assurance control and co-
ordination between radar / non radar control — emergencies — Flight information and advisory service
— Alerting service — Co-ordination and emergency procedures — Rules of the air.

UNIT IV AERODROME DATA 9
Aerodrome data - Basic terminology — Aerodrome reference code — Aerodrome reference point —
Aerodrome elevation — Aerodrome reference temperature — Instrument runway, physical

Characteristics; length of primary / secondary runway — Width of runways — Minimum distance
between parallel runways etc. — obstacles restriction.

UNIT V NAVIGATION AND OTHER SERVICES 8
Visual aids for navigation Wind direction indicator — Landing direction indicator — Location and
characteristics of signal area — Markings, general requirements — Various markings — Lights, general
requirements — Aerodrome beacon, identification beacon — Simple approach lighting system and
various lighting systems — VASI & PAPI - Visual aids for denoting obstacles; object to be marked and
lighter — Emergency and other services.

TOTAL : 45 PERIODS

OUTCOMES
o Understanding the requirement of air traffic control systems and types of air traffic control
system.

Knowledge in flight information systems and rules of air traffic systems.
Knowledge indirection indicator systems for air navigation.

TEXT BOOK
1. AIP (India) Vol. I & Il, “The English Book Store”, 17-1, Connaught Circus, New Delhi.
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REFERENCES
1. “Aircraft Manual (India) Volume 1", latest Edition — The English Book Store, 17-1,
Connaught

Circus, New Delhi.
2. “PANS — RAC - ICAO DOC 4444”, Latest Edition, The English Book Store, 17-1,
Connaught

Circus, New Delhi.
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