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Curriculum2023:M.Tech.inDefenceTechnology

Semester—1
Course Periods/Week CTO:;l
Code Courses .
T P
MAEG01 Systemsand Warfare Platforms 4 0 0 -
WarfareSimulations& 4 0 0 -
MAE602 Strategies
AdvancedEngineering 4 0 0 4
MAEG03 Mathematics
MAE681 SystemsandPlatformsLab 0 0 3 1
WarfareSimulations& 0 0 3 1
MAE682 StrategiesLab
EL-1/ Electivel(AT)/Radar
MAEG604* Technologies (CSS) e : > -
EL-2/
S Elective 2(AT)/Advanced
MAE605 ) g
CommunicationTechnologies 3/4 - - 3/4
(CSS)
Totalcredits 20/22

AT:Aerospace Technology CSS:CommunicationSystems&Sensors
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Semester-1ElectiveCourses

Couse 3 Periods/Week
Code Electivel
L T P Total Credits
MAE631 AdvancedThermalEngineering 3 0 0 3
NiaEER3 NumerlcalMet-hods‘forSmence & 3 0 0 3
Engineering
MAEG633 AdvancedSolid Mechanics 3 0 0 3
MAE634 FlightStabilityandControl 2 1 0 3
Elective2
MAE641 Rockets&MissilesFundamentals 3 0 0 3
Optimization Theory& 3 0 0 3
MAE642 Applications
MAE643 AdvancedGas Dynamics 3 0 0 3
AREAR AdvancedFluidsMechanics 3 0 0 3
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Semester-2

1. AerospaceTechnology

) Total
Course Periods/Week Credits
Code CompulsoryCourses
L T P
AerospaceSystemConfiguration,
; ; . + 0 0 4
MAE611 Design&Simulation
Guidance,Navigation,and 4 0 0 4
MAE612 Control
MAE613 AerospacePropulsion 4 0 0 4
SARLiRS ComputationalLab 0 0 3 1
MAE684 Guidance &ControlLab 0 0 3 1
ElectiveCourses
Electivel 3 0 0 3
Elective2 3 0 0 3
MAE697 Seminar 0 0 3 1
Totalcredits 21
2. CommunicationSystems& Sensors
Cours Periods/Week To@
® CompulsoryCourses Credits
Code L ; 2 P
MAE614 Embedded Systems 3 1 0 -
MAE685 RadarTechnologies Lab 0 0 3 1
MAE686 EmbeddedSystemsLab 0 0 3 1
ElectiveCourses
Electivel 3 0 0 3
Elective2 3 0 0 3
Elective3 3 0 0 3
Elective4 3 0 0 3
MAEG98 Seminar 0 0 3 1
Totalcredits 19
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ElectiveCoursesofferedforSemester2(Aerospace Technology)

tal

Course Periods/Week CTO dzt ¢

Code ElectiveCourses i o

L T P
e AdvancedLightweightand Composite 3 0 0 3
Structures
FiniteElementMethods forDefence
MAE652 Steicnifies 3 0 0 3
MAE653 LaunchVehicleDesign &Analysis 3 0 0 3
MAEG654 Combustion 3 0 0 3
MAEGSS ComputationalF lu1qDypam1csfor 3 0 0 3
DefenceApplications
MAEES6 StructuralDyna.m.lcsand Aero- 3 0 0 3
elasticity
MAE657 Turbomachinery 3 0 0 3
MAE658 UnmannedAerialVehicleDesign 3 0 0 3
ElectiveCoursesofferedforSemester2(Communication Systems&Sensors)

Course Periods/Week TOtiEl

Code ElectiveCourses Credits

L T P
DigitalandSatelliteCommunication
ma andNavigationfromSpace : ’ ¢ :
TacticalBattleField Communication
Me. andElectronic Warfare 3 5 3 3
MAE663 SoftwareDefinedRadio 3 0 0 3
MAE664 | EMI/EMCinMilitarySystems 3 0 0 3
MAE665 | SensorTechnology 3 0 0 3
MAE666 | Avionics 3 0 0 3
Fundamentalsof Telemetry

M 2

o TeleCommandandTransponder * ¢ . .
MAE668 | AutonomousNavigation Technology 3 0 0 3
MAE669 | DefenceElectroOptics 3 0 0 3

Semester-3
Course Credit
MAE798 ProjectDissertation-Phase1 14
Totalcredits 14
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Semester—4
Course Credit
MAE799 ProjectDissertationPhase-2 20
Totalcredits 20

TotalCredits=75
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Syllabus

Semester-1

CourseTitle :Systemsand WarfarePlatforms
CourseCode : MAEG601

TeachingScheme : L:4,T:0,P:0 Credits:4
CourseObjectives:

The main objective of the course is to provide knowledge to the students about various types of

militaryplatformsusedinéir,naval&landwarfare.Studentswillalsobeapprisedforweaponsystemand self-
protection strategies and techniques.

CourseOQutcomes:
Attheendofthecoursethestudentshouldbeableto

Understand types  of warfare platform used  for Army, Air and Marine and their design
fundamentals.

Understand the weaponsystemslike guns, ordnance, missiles projectiles, mines/
countermines, lasers, undersea weapons, air-launched weapons, anti-aircraft, anti-ship and anti-
submarine.

Course Content:

Unit | Contents Contact
Hrs.

i Types of platforms: land, sea, air; Lifecycle: concept, design, pre-production, 7
production, operations, support.

2: Ship design fundamentals: buoyancy, stability, ship resistance, survivability; 7
damagecontrol,NBCD,crewnumbers,powerrequirements.Submarinedesign:
buoyancy, stability, hull/tank design, air interdependence.

3 Mechanics of flight: fixed and rotary wing, straight and level flight of aircraft, 7
aircraft control and movement, aircraft control surfaces, aerodynamics, power
requirements, range; speed, ceiling, survivability, payload.

4. Militaryvehiclefundamentals:tracked,wheeled,A,BandC vehicles. 7

o Weapon systems: guns, ordnance, missiles, rockets, bombs, sub- munitions, 6
projectiles, mines/ countermines, lasers, undersea weapons, air-launched
weapons, anti-aircraft, anti-personnel, anti-ship, anti-submarine.

6. SelfdefenceandProtectionsystems:Armour,smoke,chaff,decoys;Introduction to 6

instrumentation, lab tests and flight trials.

Total 40
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References/SuggestedBooks:

1 “LightAndHeavyVehicleTechnology",byNunney.Publisher Elsevier.

2 "Practicalapproachtomotorvehicleengineeringandmaintenance”,byBon-nickAllanet.Al.Publisher:
Yesdee.

3. “Automotive Vibration Control Technology: Fundamentals, Materials, Construc-tion, Simulation, and
Applications”, by Trelleborg.

4. “An Introduction to Weapons Systems”, by Yacov Bar-Shlomo. Publisher : Create Space Independent

Publishing Platform.

: “HeavyVehicleMechanics”,byIanNicholson.Publisher:McGraw-HillEduca-tion—Europe.

6. “Military Laser Technology for Defense: Technology for Revolutionizing 21st Century Warfare”, by
Alastair D. McAulay. Publisher : Wiley-Interscience; 1st edition.

7. Literature/bookssuggestedbyrespectivecourseLecturers.

(9]
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CourseTitle :  WarfareSimulations& Strategies
CourseCode : MAEG602

TeachingScheme : L:4,T:0,P:0 Credits:4
CourseObjectives:

Themainobjectiveofthecourseistoprovideknowledgetothestudentsaboutwarfaresystemand affluent
them with combat modeling using mathematical modeling.

CourseOutcomes:

Attheendofthecoursethestudentshouldbeableto:

e Understandthesystemsusedinwarfarescenario.

e Understandcombatsimulation&modelling

e Understandthewargamingsimulation&modellingandhumanfactorrepresentation.

CourseContent
Unit Contents Contact
Hrs.

L Introductionto Warfaresystems:air,surface,subsurface,littoral,electronic 7

2. Militarycapabilities:airwarfare,surfacewarfare,subsurfacewarfare, littoral warfare 7

3 Introductiontothemethodsusedinmodelingcombatandtheirapplicationinsupport of 7
defence decision making and training, Combat simulation.

4, Wargaming/interactivesimulation,Lanchester’sequations,Mathematicalmodelsof 7
combat.

5 Wargamingandcombatmodelinginpractice,manualwar gaming. 6

6. Humanfactorsrepresentationinwargamingandcombat modeling. 6

Total 40

References/Suggested Books:

1. “DefenseModeling,Simulation,andAnalysis:MeetingtheChallenge”.Pub-lisher:National Academies
Press (October 22, 2006).

2. “IntroductiontoElectronicWarfareModelingandSimulation”byDavidL.Adamy”.Publisher:Artech Print
on Demand (October 31, 2002).

3. “Engineering Principles of Combat Modeling and Distributed Simulation”, by Andreas Tolk (Editor),
Old Dominion University. Publisher : John Wiley & Sons.

4. Literature/bookssuggestedbyrespectivecourseLecturers.
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CourseTitle 2 AdvancedEngineeringMathematics
CourseCode : MAEG603

TeachingScheme 2 L:4,T:0,P:0 Credits:4
CourseObjectives

The main objective of the course is to provide knowledge to the students of probability theory,
algebra,solutionsofDifferentialequations,Transformtechniques,specialfunctions&theirapplicationsin the
areas with defence relevance.

CourseOutcomes
Attheendofthecoursethestudentshouldbeableto

Knowthemethodsforsolvingdifferentialequations,generatingfunctions.
UnderstandbasicconceptsofFourierTransform,LaplaceTransformsandsolveproblemswithperiodic
functions, step functions, impulse functions and convolution.
DemonstrateMATLABprogrammingforengineeringproblems.

e Understand the utilization of mathematical methods for solving problems having relevance to
defenceapplications.

Course Content:

Unit | Contents ContactHrs.
IntroductiontoProbabilityandStatistics.BasicProbabilitytheory,
1. statisticaldistributions,binomial,Poisson,exponentialandnormal 8
distributions.
IntroductiontoLinearAlgebra: Vectorspace,subspace,row,column
2. | and null spaces. Inner product, orthogonality. Gram-Schmidt process 8

and least square approximation.

DifferentialEquations:OrdinaryDifferentialequations(secondorder),
3 NumericalmethodsforODE.PDE,Fourierseries,Fouriertransform 8
andone-dimensionalheatandwaveequations.

Specialfunctions:Powerseriesmethod,Frobeniousmethod,Legendre
4, equation,Legendre polynomials, Bessel equation,Bessel functions of 8
first kind, Orthogonal property.

5 Introductiontographtheory:Graphs,degree,typesofgraphs,and 5
: introduction to Ramsey theory.
6 Application areas with defence relevance range from mathematics to 5
" | computer science.
Total 42

References/Suggested Books:
1. ErwinKreyszig,AdvancedEngineeringMathematics,10thEdition, Wiley-IndiaPvt.Ltd.,2011.
2. KennethH.Rosen,“DiscreteMathematicsanditsApplications”, TataMcGraw-HillPublishing Company
Limited, New Delhi, Sixth Edition, 2007.
3. MichaelGreenberg,AdvancedEngineeringMathematics,2ndEdition,Pearson,201 1
4. EngineeringMathematics,SrimantaPalandSubodhCBhunia,Oxforduniversitypress,2015.



AR

BHAI JAITA SUBHARTI ENGINEERING COLLEGE

A constituent college of

SWAMI VIVEKANAND SUBHARTI UNIVERSITY

(Established under U.P. Govt. Act no. 29 of 2008 and approved under section 2(f) of UGC Act

Course Title : Radar Technologies
CourseCode : MAEG604
TeachingScheme s L33, T1.P0 Credits:4

Course Objectives .
The main objective of the course is to provide knowledge to the students about learning on the

radar systems, radar parameters, radar environment, theory of detection and design of radar
elements, different types of radars & their application.

Course Outcomes ‘
Atthe end ofthe coursethestudent should beableto:

« Understandthedesignof radarsystems,solve range equations.

. Applyappropriatemathematicalandcomputermodelsrelevanttoradarsystemstocalculate
system performance, and assess the limitations of particular cases * Understand the major
components of a modern radar system

« Learnbasicradarsignalprocessingtechniques.

 Understandadvancedradartechniques.

 Knowthemajorfunctions andapplicationsof amodernradar systems.

Course Content:

Unit | Contents ContactHrs.
1. | IntroductiontoRADAR,Radarparameters/definitions,radarequations. 6
2. | Radarcross section(RCS) &Theoryof detection, Clutter. 6
3 Atmosphericpropagation,SurveillanceandTrackingRadar,Radar 6

| Designs.
Materials for Radar System design, Various types of Aerospace Radar
4 Components — specifications and applications, Radar elements Design, B
RadarTransmitterdesign,Radarantennadesign,Duplexer/TRswitch&
RadarReceiver.Millimetrewave propagation.
5 Radarsignalsandnetworks,Radarsignalprocessingchain, Pulse -
" | compressionandmicro-dopplerprocessing, Trackingalgorithms
Phasedarrayradar, Dataprocessingforphasedarrayradar, Airborne
6. | radar, imaging radar, Synthetic aperture radar, inverse synthic aperture 8
radar, adaptive array processing.
Total 40

References/Suggested Books:
1. “IntroductiontoRadarSystems”,byM.I.Skolnik. Publisher:TataMcgrawhilledition,2001.
2 “RadarSystemsAnalysisandDesignusingMATLAB”,byB.R.Mahafza.PublisherCRCPress,
2013.
3. “MonopulsePrinciples andTechniques”,byS.M.sherman andD.K.Barton.Publisher:Artech
house, 2011

4. “FundamentalsofRadar SignalProcessing”,byM.A.Richards.PublisherTataMcgraw hill.
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Course Title :AdvancedCommunicationTechnologies
Course Code : MAEG605
TeachingScheme : L:4,T:0,P:0 Credits:4

Course Objectives:
Provideinsighttotheadvancedprinciples,designandapplicationoﬂ)igitalcommunication systems.

Course Content:
Unit | Contents Contact
Hrs.
1. | Elements of a communications system and their relationship to system 8

performance.ReviewofMicrowaveCommunications-Overviewof
satellitecommunications.

2. | Communications system components and functions, analog and digital 8
communications systems, Satellite subsystems — AOCS - TTC&M -
Powerandcommunicationsubsystems-Computationsandcontrollingby
processors.

3. | Modulation transmission and reception; baseband and passband digital 8
modulation;-Satellitemultipleaccessschemes—FDMA-TDMAand
CDMA-Spreadspectrum concepts

4. | Comparisonofmultipleaccessschemes.-System,noiseFEC techniques 8
formitigatingchannelerrors.

5. | Propagation effects on signal transmission; end-to-end path calculations 8
forRFsystemsincludingterrestrial ground linksandsatellite
communications.

Total 40

References/Suggested Books:

1. “Satellitecommunication”,byT.Pratt,C.W.Bostian,J.E.Allnut.Publisher:JohnWilleyand sons

2. “Satellite Communications Systems: systems, techniques and technology”, by G. Maral, M.
Bousquet, Z. Sun. Publisher:John Willy and sons

3. “Satellite Communication Systems Engineering”byWilbur  L.Pritchard, Hendri G.
Suyderhoud, Robert ‘A. Nelson, , Prentice Hall/Pearson, 2007.
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Course title :SystemsandWarfarePlatformsLab
CourseCode :MAE681
TeachingScheme :L: 0,T:0,P: 3 Credits:1

LabexperimentswillbeaddedinconsultationwithDRDOlabsconsideringtheavailablefacilities.

Course title :WarfareSimulations& Strategieslab
CourseCode :MAEG682
TeachingScheme :L: 0,T: 0,P: 3Credits:1

Labexperimentswi11beaddedinconsultationwithDRDOlabsconsideringtheavailablefacilities.
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Semesterll

Semester—2( CompulsoryCourses)
1. AerospaceTechnology

Course Title :AerospaceSystemConfiguration,DesignandSimulation
Course Code :MAE611

TeachingScheme :L: 4, T:0,P:0 Credits:4

CourseObjectives

The main objective of the course is to provide knowledge to the students about the process & techniques
ofaerospacesystemdesign,meetingthespeciﬁeddesignrequirements.Theywillalsoleamaboutcarrying
structural and aerodynamic analysis, performance evaluation of aircraft and stability analysis.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

. Understandtheconceptofmissi1esystemanditsdesignrequirementsandprocess.

. Designanaerospacevehicleandarticulateitsbeneﬁtsinwrittenandverbal forms.

o Understand the methods for aero-elastic analysis, computational fluid analysis and advances in aero-
dynamics.

e Understandtheairtoair,groundtoair,airtogroundweaponsystem,UAVmountedGWandUCAVs.

Course Content:
Unit | Contents Contact
Hrs.

1 Introduction(aero-elastic phenomenaanddesignrequirements),Introductionto 6
missiles & systems, Design process.

2 Structuralrequirement,Structuralandaerodynamicstiffness,Staticaero-elasticity: 6
torsionaldivergence,Structuralvibrationandmodalanalysis.

3 Aerodynamic loads on an oscillating lifting surface, Characteristics of flutter and !
important design parameters, Methods for aero-elastic analysis, Computational
fluid dynamics, advances in aero dynamics (Hypersonic Flows and Aerodynamic
Heating).

4. Aircraft performance (cruising, climb, descent, takeoff, landing, maneuver, flight 7
path).
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3 System’s stability & control, aerodynamics control, Introduction to dynamic 7
stability, first and second order responses, Equations of motion and modal
characteristics.

6. Introductiontoairtoair,groundtoair,airtogroundweaponsystems,UAV mounted GW 7
and UCAVs.

Total 40

References/SuggestedBooks:
1. “Aircraftdesign:aconceptualapproach”,byD.Raymer
2. “FlightDynamicsPrinciples”,byMichaelV.Cook
3 “IntroductiontoStructuralDynamicsandAeroelasticity”,byDeweyH.Hodges,G.AlvinPierce
4. “AirplaneAerodynamicsandPerformance",byChuanTauEdwardLanS.“FundamentalsofStructural
Dynamics”, by Roy R. Craig Jr., Andrew J. Kurdila.
5: Literature/bookssuggestedbyrespectivecourseLecturers.
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CourseTitle : Guidance,NavigationandControl
CourseCode : MAEG612

TeachingScheme . L:4,T:0,P:0 Credits:4
CourseObjectives

The main objective of the course is to provide knowledge to the students about fundamental of
satellite navigation, navigation mathematics, principles of radio navigation, INS/GNSS integration and
missile control methods.

CourseOutcome:
Attheendofthecoursethestudentshouldbeableto:

Understandtheprincip1esofsatellitenavigation,inertialnavigation,radiopositioning.
Understandvariousaspectsofdesigninganavigationsystem.
Developmathematicalmodelofmissiledynamics.
Carryoutsimulationforaircraﬁ/missileusingmathematicaltoolslikeMATLAB.

Course Content:

Unit | Contents o
Hrs.

1. | IntroductiontoNavigation,NavigationMathematics. 6
GNSS: fundamentals, Signals, and Satellites: Fundamentals of Satellite
Navigation, Inertial Navigation, Advanced satellite Navigation, Principles of

5. | radio Positioning, 7
Terrestrial radio Navigation, Short-Range Positioning, Satellite Navigation
Processing.

3 ErrorsandGeometry,DeadReckoning,Attitude,andHeightMeasurement, Feature 6

" | matching, INS/GNSS Integration. '

4 Missile Control Methods: Aerodynamic and Thrust Vector Control, Polar and 6

" | Cartesian Control.

5 Mathematical Modeling of Missile Dynamics; Missile Actuators and Sensors. 3

" | Roll and Roll Rate Stabilization.
DesignandAnalysisofLateral Autopilots,6 DOFsimulationforaircraft/missile using

6. | MATLAB 7

Total 40

References/SuggestedBooks:

1. “Modernlnertial TechnologyNavigation,Guidance,andControl”,by AnthonyLawrence2012. Publisher
:Springer New York.

2. “TheGlobalPositioningSystem&InertialNavigation”,byJayFarrell.Publisher:McGraw-Hill Education
(16 December 1998).

3. “MATLAB for Engineering Applications”, by WilliamPalm. Publisher : McGraw-Hill Education; 4th

b
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CourseTitle :  AerospacePropulsion

CourseCode :  MAE613

TeachingScheme s L4, T:OP: 0 Credits:4

CourseObjectives
Themainobjectiveofthecourseistoprovideknowledgetothestudentsaboutdifferentcriteriafor the

selection and evaluation of different types of propulsion systems, analysis of propulsion systems and the
thermodynamics behind the critical parts of Aerospace system.

CourseOutcomes
Attheendofthecoursethestudentwillhave:

¢ Knowledgeaboutthermodynamicsandfluiddynamicsbehindtheaerospacesystem.
¢ UnderstandingofRocketmotordesign
¢ Understandingofdifferentdesignaspectsrelatedtopropulsionsystemsusedin aerospace.

CourseContent
Unit | Contents ContactHrs.
I Classification&modeofoperationofvariouspropulsionsystems,basisthermodynam -
| ics & fluid Dynamics.
) Rocketmotordesign&analysis,GasTurbineEnginedesign, GTengine efficiency, 8
" | GT engine heat transfer & cooling.
3. | Aircraftperformance,jetengineperformance. 6

Jet engine control (compressor performance, axial turbine performance, Fuel
4. | systems & pumps, airframe fuel systems, hydro-mechanical fuel metering, 7
Electronics engine control)

5. | Systemintegration 6

6 Computational fluid dynamics (flow modelling strategies, physical modelling,
. finite difference equations, etc.)

Total 40

References/SuggestedBooks:

1. “Rocket Propulsion Elements™, by George Paul Sutton and Oscar Biblarz. Pub-lisher: John Wiley
&Sons

2. “Modern Engineering for Design of Liquid-Propellant Rocket Engines: Progress in Astronautics and
Aeronautics Series” by Dieter K. Huzel, David H. Huang.

3. “AnlntroductiontoComputationalFluidDynamics:TheFiniteVolumeMethod”byH. Versteeg. Publisher :
Pearson; 2nd edition.

4. “ComputationalFluidDynamicstheBasicswithApplications”byJohnD.Anderson,Jr.Publisher
:McGrawHillEducation(1July2017)
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Course title :ComputationalLab
CourseCode :MAE683
TeachingScheme :L:0,T:0,P:3 Credits:1

Numerical Fluid Simulations
Experiments:
1. IntroductiontoANSYSFluent.
2. Simulation of incompressible flowover external objects such asflowover cylinder and flowover
airfoil.
3. Simulationofcompressibleflowthroughnozzle,jetexpansionstudy,andﬂowovemose cone.

Finite Element Simulations
Experiments:
4. IntroductiontoABAQUS.
3 Bending&bucklingofbeams:Cantileverandsimplysupported.Stressanalysisoﬂ’latewithholes and
crack propagation
6. StressAnalysisofcompositestructures,modalanalysisofplates&beams.

Course title :  Guidance&Controllab
CourseCode : MAEG684
TeachingScheme ¢ L:0,T:0,P: 3Credits:1
1. VehicleSimulationusingMatlabandSimulink.
2. Dateacquisitionandprocessingusingflightsimulator.
3. PIDtuningofinvertedrotarypendulum.
4. PIDtuningforVTOLsetup.
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p CommunicationSystems&Sensors

Course title EmbeddedSystems
CourseCode MAE614
TeachingScheme L:3,T:1,P:0Credits:4
CourseObjective

,Introducethestudentstomicrocontrollers,embeddedsystemsandinterfacingwithrealworld data
acquisition systems

2 Pontent Contact
Unit ontents His.
1 Microcontrollerfundamentals:ARMASMprogrammingandbasicofC; 10 6
" | Interfacing: LED and Switch
5 DesignandDevelopmentProcess:Architecture,Microarchitecture, Design, g

Implementation, Verification and Validation

Development Tools: Block Diagrams, Flow Charts, Call Graphs,
3. | Dataflow Graphs, Finite State Machines; The Parallel Interface: GPIO; 6
The Serial Interface: UART, 12C, SPI

PLL programming; Timer: SysTick; Fixed Point; Software: Structs,
Stacks and Recursion; Device Driver: Interfacing with an Hitachi
HD44780 display; IO Synchronization; Interrupts; DAC: Music
Synthesis and Music Playback

ADC: Real world interfacing and Data Acquisition. Significant labs
include prototypes of actual embedded systems, e.g., Traffic Light
5. Controller(FSM),LCDDeviceDriver(HitachiHD44780),DigitalPiano 8
(DAC, Interrupts), Digital Vernier Caliper (ADC, Interrupts, LCD),
Distributed Data Acquisition (Interrupts, ADC, LCD, UART).

Capstone Design Project, A popular video game, e.g., Space
Invaders,Connect-4, Pipe Dream, etc.

Total 40

References/SuggestedBooks:

1. JonathanWValvano,“EmbeddedSystems: IntroductiontoARM®Cortex™-MMicrocontrollers”,
Fourth Edition, CreateSpace Independent Publishing Platform,
2013.JosephYiu,“TheDefinitiveGuidetoARM®Cortex®-M3 andCortex®-M4Processors”, Third
Edition, Newnes, 2013.

2. Martin.“TheDesigner’sGuidetotheCortex-MProcessorFamilv:ATutorial Aporoach”.First

b
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Edition, Newnes. 2009.

Course title RadarTechnologiesLab
CourseCode MAEG685
Teaching Scheme B0 T P 3

Credits: 1

1. WaveguideCharacterization experiment
2. RCSdeterminationof materials
3. SimulationExperimentsemployingAnsoftHFSS

Course title :EmbeddedSystemsLab
CourseCode : MAEG686
TeachingScheme :L: 0,T:0,P:3 Credits:1

Each student in consultation with the faculty in-charge will select a topic related to embedded
systems and applications and develop an embedded product/system following the embedded
system design principle

Semesterl

Elective — I Courses

Aerospace Technology

Course Title :AdvancedThermalEngineering

Course Code :MAEG631

TeachingScheme :L: 3,T: 0,P:0 Credits:3
CourseObjectives

The main objective of the course is to provide knowledge to the students for the thermal
management requirements / problems of the defence systems and thermal systemdesign & simulation for
the various air, land & naval defence systems utilized under different environmental conditions.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto

¢ Understandthermaldesignandsimulationsforsystemdesign.
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Course Content:

Contact
Unit Contents Hes
1 System thermal design & Analysis, Tools for thermal design and simulation, Heat -
! transfer analysis (conduction, convection & radiation),
2. Computationﬂuiddynamics(CFD),ThermalFiniteElementAnalysis 7
3 HeatExchangersfor:HeatExchangerNetworkDesign 6
4, Refrigeration,Humidifiers,AirWashersandCoolingTowers 5
5 Thermal management design of defence system (combat vehicles, missiles, 6
: aerialvehicles etc.)
6 Thermaltesting,thermaloperation,andintegrationofthermaldesignintothedefencesyste B
7 ms.
Total 36

References/SuggestedBooks:“Fundamentalsoﬂ-leatandMassTransfer”,byIncroperaandDewitt.Publication:JohnWi

ley.

1. “ConvectiveHeatandMassTransfer”,by WMKaysandMECrawford.Publisher:McGraw-Hill publishing
Company.

2. “ThermalRadiationHeatTransfer byJSiegelandRHowell.Publisher:Elsevier.

3. “ManoharPrasad,RefrigerationandAirConditioning”,3rdEdition,NewAgelnternational,2015.

4. “Computational Fluid Dynamics — The Basics with Applications”, byJohn DAnderson. Publisher :1st
Edition, McGraw Hill, 2012.

5. “ThermalSystemDesignandSimulation”,byP.L.Dhar,1stEdition.

. Literature/bookssuggestedbyrespectivecourseLecturers.

Course Title :NumericalMethodsforScienceandEngineering
Course Code :MAEG632

TeachingScheme :L:3, T:0,P:0 Credits:3
CourseObjectives

The main objective of the course is to provide knowledge to the students to develop numerical
methodsaidedbytechnologytosolvealgebraicequations,calculatederivativesandintegrals,curvefitting  and
optimization techniques. The course will also develop an understanding of the finite element analysis and
computational fluid engineering.

CourseOutcomes
Attheendofthecoursethestudentshouldbeableto:

e Use the numerical techniques (algorithms) to find the solution (approximate) algebraic equations and
system of equations.

¢ Fitthedatausinginterpolationtechniqueandspline methods.
¢ Usetofiniteelementanalysis,interpretationofanalysisresults.
¢ Understandingofcomputationalengineeringprocess.
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Course Content:

Unit | Contents ContactHrs.
i Introduction,solutionofnon-linearequations,solutionoflinearsystems. 5
2 Introductionandpolynomialapproximation,curveﬁtting,Numericalapplication 5
: s & intergradations, numerical optimization.
3. Matricesandtypesoﬂinearsystems,directeliminationmethods,conditioning 5

and stability of solutions,

IntroductiontoFinite Element Analysis (FEA)simulationsoftware,Pre-and
4. PostProcessing,FreemeshandMappedmeshtechniques,Qualitycheckson 7
nodes and elements, Boundary conditions,

5 Introductiontocomputationalfluidengineering,Fundamentalequations, 7

" | Computational Engineering Process.
6. FluidSimulationforComputerGraphics,Modellingtechniques. 1
Total 36

References/SuggestedBooks:
1. “NumericalMethodsforScientificandEngineeringComputation”,byM.K.JainandS.R.K.
Iyengar. Publisher: New Age International Publishers.

2. “AppliedNumerical Analysis”,byGerald& Wheatley.PublisherAddison-Wesley.

3 “IntroductoryMethodsofNumericalAnalysis”,by,S.S.Sastry.Publisher:PHIPvt.Ltd.,Sth Edition,New
Delhi, 2009.

4. “Applied Numerical Methods Using MATLAB”, by W.Y. Yang, W. Cao, T.S. Chung and J. Morris.
Publisher: Wiley India Edn., 2007.

5. “NumericalMethodsforEngineerswithProgrammingandSoftwareApplications”,byStevenC.

Chapra and Ra P. Canale. Publisher: Tata McGraw Hill, 2014 7th Edition.

6. “FiniteElementProcedures”,byK.J.Bathe,PrenticeHallofIndia.

7. “FiniteElementsinEngineering”,byChandrupatlaandBelegundu.
8. “FiniteelementMethod”,byJ.N.Reddy.
9. Literature/bookssuggestedbyrespectivecourseLecturers.

Course Title :AdvancedSolidMechanics
CourseCode ‘MAE633
TeachingScheme :L:3, T:0, P:0 Credits:3

Course Objectives:
Tostudyandanalysethebehaviourofvariousdefencestructuralmembersunderdifferent load
conditions.
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Course Outcomes:
Atthe end ofthe coursethestudent should beableto

. Understandtheconceptsofstressandstrainatapointaswellasthestress-strain
relationships for different materials.

. Determineandillustrateprincipalstresses,maximumshearingstress,andthestressesacting ona
structural member.

. Calculatethestressesandstrainsassociatedwiththin—walledstructuressubjectedtovarious loads.

 Understandthe conceptofelasticbuckling.

Course Content:

Contact

Unit Contents Hrs.

Analysis of Stresses and Strains in rectangular and polar coordinates:
Cauchy’s formula, Principal stresses and principal strains, Stress-strain 7

E : S ; : ; ; : :
relatlonshlpforlsotroplc,orthotrop1candamsotrop1cmater1als-3DMohr s
Circle,OctahedralStresses,Hydrostaticanddeviatoricstress.

) Euler — Bernoulli and Timoshenko beam theories, bi-directional 6

" | bending ,Unsymmetrical Bending, Bending of curved Beams,
Torsionofsolidcircularbar, Torsionofnon-circularshafts,Prandtlstress

3 function,St. Venantwarpingfunction,ShearCenter-torsioninnarrow 6
rectangularsection -TheoriesofFailures

4. | Elasticstability-Euler’sbucklingload, beamcolumn, eigenvalue problem 6

5 Generalsymmetricsections,andthin-walledsections, flexuralshearflows (FSF), 5

FSF in thin-walled open sections, shear center in open sections.

Torsionalshearflows(TSF)inthin-walledopensections, TSFinthin-walled
6. | closedsections(singleandmultiplecells)andwarpinginopenandclosed 6
thin-walledsections,

Total 36

References/Suggested Books:

1. “Advanced Mechanics of Materials” A.P. Boresi, R.J. Schmidt, John Wiley & Sons, Inc., 6th
Edition, ISBN: 0471438812.

2. “MechanicsofAircraﬁstructures”,C.T.Sun,3’dEdition,JohnWiley&sons,NewYork,2021.

3. “Strength of Materials” Timoshenko S., 3Ed., Part 1and 2 Advanced Theory and
Problems,2002.

4. “Advancedmechanicsofsolids“L.S.Srinath,3rdEdition,McGraw-Hill,2009.
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CourseTitle :FlightStabilityand Control
CourseCode : MAE634

TeachingScheme :  L:3,T:0,P:0 Credits:3
CourseObjectives:

Themainobjectiveofthecourseistoprovideknowledgetothestudentsabout dynamicsofflying vehicles,
modelling and simulation, and control of flying vehicles.

CourseOutcomes

Attheendofthecoursethestudentshouldbeableto

Understandflightdynamicsofageneralflyingplatform.
Carryoutresponsesimulationofflyingvehicleusingsimplefli ghtdynamicmodels.
e Carryoutstabilityanalysisofflyingvehicleusinglinearized models.
Understandthefundamentalsofautopilot.

CourseContent

Unit Contents ContactHrs.

ReviewofStaticstabilityandIntroductiontoDynamicStability,Review:
B Body Axis, Stability Axis, Earth Axis — Euler Angles — Transformation 5
between axis

AircraftEquationsofMotion-AircraftTrim:Steadylevelflight-Coupled and

2 : :
decoupled trim analysis, and Steady level turn,
Small Perturbation Theory: Linear Equations of Motion, Stability
3 Derivatives, Longitudinal and Lateral Modes — Concept and Physics — 7
Characteristic Equation
4, StateSpaceModelling—Responseanalysis-TransferFunctionApproach 5
5. FlyingandHandlingQualities 4

Autopilots—StabilityAugmentationSystem(SAS).LongitudinalStability
6. Augmentation,LateralStabilityAugmentation—AutopilotDesign.Active 7
Control Technology(ACT)

Total 35

References/Suggested Books:

1. M.V.Cook,FlightDynamicsPrinciples,“ALinearSystemsApproachtoAircraftStabilityand Control,” 3rd
Edition, Elsevier, 2013.

2. Robert CNelson,"IntroductiontoFlight Stabilityand AutomaticControl,”2ndEdition,McGraw-Hill, 1998.

. WarrenFPhilips, “MechanicsofFlight”, Wiley,2004.

4, Literature/bookssuggestedbyrespectivecourseLecturers.
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Semesterl
Elective —11Courses

AerospaceTechnology
CourseTitle . Rockets&MissilesFundamentals
CourseCode :  MAE641
TeachingScheme : L:3,T:0, P:0 Credits:3

CourseObjectives:
Themainobjectiveofthecourseistoprovideknowledgetothestudentsaboutmissilesystem,classiﬁcation of
missiles, aerodynamics of missiles, subsystems and missile trajectory.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto

e Understandbasicsofmissileandrocketsaswellastheengineeringaspectsofmissileintegration.
e Understandphysicsbehindguidedmissilesandaerodynamicsof missiles.
e Characterizationofsub-systemsusedinmissiles.

Course Content:
Unit | Contents ContactHrs.

1. | FundamenntalsofRocketPropulsion, TypesofRockets,Multistaging] 3

BasicsofMissilePhysics,ClassificationofMissiles,
MissileAerodynamicConfigurations,IntroductiontoMissileSystem, 5
Interrelationship between various Missile Sub-Systems.

3 BasicCharacteristicsofGuidedMissileSystems,MissileSystemReliability,

Range dispersion and CEP Concept, .
4. | Design,SystemLayoutandintegrationofSub-Systems, 7
5. Coord'inateTransff)rmation',T.ransformationMatrices. Two,ThreeandSix DOF 7
Equations of Motion, Ballistic Missile Trajectory,
6. EffectofCurvatureofEarth,RotationofEarth, VariationofGravityon Missile -

Trajectory.

Total 39
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References/SuggestedBooks:
1. “Fundamentals of Guided Missiles”,by S. R. Mohan. Publisher :Defence Re-search and Development

Organisation.

2 "EstimationandPredictionofBallisticMissileTrajectories”byJeffreyA.Isaac-
son,DavidR.Vaughan.Publisher : RAND (29 May 1996)

3. “IntroductiontoModemAlgebraandMatrixTheory”,byO.Schreier,E.Spemer,MartinDavid,Melvin
Hausner. Publisher : Dover Publications.

Course Title :OptimizationTheory&Applications
Course Code :MAEG642

TeachingScheme:L:3,T:0,P:0Credits: 3

CourseObjectives
The main objective of the course is to provide knowledge to the students on the numerical optimization
algorithms.Thecourseobjectiveistocovertheconceptsofoptimizationmethodsandalgorithmsdeveloped for

solving various types of optimization problems. Apply the mathematical results and numerical
techniquesofoptimizationtheorytovarious Engineeringand  Analytics problemsandapplicationsinboth
theoretical and applied research areas.

CourseOutcomes
Attheendofthecoursethestudentshouldbeableto

¢ Understandmathematicalmodellingandtheformulationofoptimizationproblems.

o CreateprogramsbasedondifferentoptimizationalgorithmsusingITtools,suchasMATLAB etc.

o Understandtheoryaboutlinearprogramming,integerprogramming,andstochasticprogramming

U Understandtheprocessofﬁnalizingdesignofengineeringsystemsbyapplyingthenumerical optimization.

Course Content:

Unit | Contents ContactHrs.
1. Introductiontooptimization,classicaloptimizationtechniques. 6
) Linearprogramming&nonlinearprogramminganddimensionalminimization 7
" | methods.

3 Non coordination optimization techniques, coordinated optimization -
3 techniques, coordinated programming.

4, Dynamicprogramming,integerprogramming,stochasticprogramming. 6

- Solutionofavarietyofdesignproblemsinmechanicalengineering,using numerical 5
" | optimization techniques.

6 Additional Topics: multi-objective, optimization, game theory, optical control 5
: theory.

Total 36
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References/SuggestedBooks:

1. “NumericalOptimization” byJorgeNocedalandStephen]. Write.Publisher:Springer,2006.

2. “PracticalmethodsofOptimization”byR.Fletcher.Publisher:Wiley,1987.

3. “Iterativemethodforoptimization”byC.T.Kelley.Publisher:SIAM,1999.

4. “IntroductiontoNonlinearOptimization:Theory,Algorithm,andApplicationwithMATLAB.MOSSIAM
Series on Optimization”,by Amir Becker.

5. “DynamicProgrammingandOptimalControl(Volumel)“byDimitriP.Bertsekas.Publisher:
Athena Scientic, 2005.

6. “OptimizationTheoryandApplications”,bySS Rao.

CourseTitle:AdvancedGasDynamics Course
Code: MAE643
TeachingScheme:L:2,T:1,P:0 Credits:3

CourseObjectives:

Thecourseisintendedtoprovideintroductiontotheimpactofcompressibilityonfluidflowalong with the
pertinent applications of high speed flows withe shocks, expansion waves, area change, heat transfer and
friction.

CourseOutcomes:Attheendofthecoursethestudentshouldbeableto:

e Analyzetheimpactofshockwavesandexpansion fans
e Analyzeshockreflectionandinteraction

e Useshockexpansionmethodsforsimpleshapes

e AnalyzeflowthroughCDnozzles

e Comprehendthephysicsofhypersonicflows

Course Content:

Unit | Contents Coniee.
Hrs.
1. | Overviewofone-dimensionalmodelsfornormalshock,FannoflowandRayleighflow. 7
Oblique shocks and expansion waves
Analysisofdetachedshocksandtheirimpactontheflowfield,applicationsofdetached shock
. analysis; Shock-shock interaction and shock-boundary layer interaction, shock-
* | induced separation 4
- Shock-expansion methods for airfoils; design and functioning of supersonic wind
" | tunnel; Incomplete expansion, shockstructuresin under-expanded and over-expanded 5
jets
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Avisvmmetricnozzle teristics; Heat transfer in high

4. speea flows, Introduction to methods of analysis in conduction, convection and 7
radiationapplied to high speed flow

5. | Shock-induced heating, thermal shielding; Introduction to hypersonic aerodynamics, 7
equilibrium and non-equilibrium flows,

6. | Variation oftransport properties of gases, Viscous interactions, aerothermodynamics of 6
hypersonic re-entry vehicles

Total 36

References/Suggested Books

1. JDAnderson, “ModemCompressibleFlowwithHistoricalPerspective”,McGrawHil1,2012.

2. JohnJBertin “HypersonicAerothermodynamics » AIAAEducationSeries,1994.

3. John David Anderson, “Hypersonic and High Temperature Gas Dynamics”, AIAA Education Series,
ATAA 2006

CourseTitle :AdvancedFluid Mechanics

CourseCode : MAE644

TeachingScheme :  L:3,T:0,P:0 Credits:3

CourseObjectives:

Themain objective ofthecourseisto provide knowledge to thestudents aboutthe details of fluid
kinematics, and differential and integral formulation of fluid motion: Navier Stokes Equations. Potential
Flows,Effectofpressuregradientonboundarylayer,ﬂowseparation,andthebasicsofﬂowinstabilityand
turbulence.

CourseOutcomes
Attheendofthecoursethestudentshouldbeableto

e Understandthefluidkinematicsandformulateusingtensorcalculus.
8- FormulateandsolvedifferentialequationsofmotionsincludingNavierStokesEquations to
solve problems in fluid mechanics.

e Formulatethepotentialflowtosolvefluidmechanicsproblem.

e Understand the effect of pressure gradient on boundary layer, flow separation, and the basics of
flow instability and turbulence.

CourseContent
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_Contents ContactHrs.
1 FluidMechanics:ContinuumHypothesis,TransportPhenomenon,Perfect 5
i gas, static equilibrium of compressible medium
’ Cartesian tensor: Rules & operators, operations, Second order tensor and 5
: its representations
3 ReynoldsTransportTheorem,ConservationLaws:Mass,Momentumand 9
: Energy, Some exact solutions of Navier-Stokes Equation-Steady Flows
4. PotentialFlows:IncompressibleandCompressibleFlows 5
5 BoundarylayerTheory:LaminarBoundarylayerandTurbulentBoundary 5
© | layer
6 IntroductiontoTurbulenceflows:Instabilities, RANSEquationsand closure 7
* | problem
Total 36

References/SuggestedBooks:

1. FluidMechanics:byPijushK.Kundu,IraM.Cohen,DavidRDowling,Academic Press

2. IntroductiontoFluidMechanicsandFluidMachines:byS.K.Som,GautamBiswasandSuman Chakraborty,
McGraw-Hill Education

FluidMechanics:byF.MWhite,McGraw-HillEducation.]

4. IntroductiontoFluidMechanicsbyR.FoxandA.MacDonald,JohnWileyandSons.

[9%]
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SemesterII-Aerospace Technology ElectiveCourses

Course Title :AdvancedLightweightandCompositeStructures
Course Code :MAE651

TeachingScheme :L: 3, T:0,P: 0 Credits:3
CourseObjectives:

The main objectives of this course is to impart thorough knowledge of advanced composite
materials, their manufacturing techniques and to develop mathematical models & design structures made
ofcomposites.Basicunderstandingofstructuresusedinairbornesystemslikemissilesandaircrafts&their
performance under static and dynamic loading, including crash and bird strike will also be covered.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

¢ Understandthedesignofadvancedstructuresandlightweightmaterialsforaerospace materials.
® Understandthenumericalandanalyticalskillsinstructuralmechanicsforbothcompositeandmetallic
components.

¢ Applyknowledgetosolverealengineeringproblems.

Course Content:

Unit | Contents e
Hrs.

1 Review of Strength of Materials, Introduction to Aerospace Materials — Metal 6

" | Alloys and Fiber Reinforced Composite
’ Introductiontodifferenttypesofconstructions:Monocoque,Semi-Monocoque,

: 7

Truss, and Corrugated shell

3 IntroductiontoAircraftandMissileStructural Components:Spars;Ribs;Stringer; 6

" | Longerons
4. | Analysisofstress;Analysisofstrain 7
5. | MaterialConstitutiveRelations 5
6. FailureTheories;Fatiguetheory 5

Total 36

References/SuggestedBooks:

1. “CompositeStructuresSafetyManagement”,byDr.BjornBackman.Publisher:ElsevierScience.
2. “Composite Structures: Design, Mechanics, Analysis, Manufacturing and Testing”, by Manoj Kumar
Buragohain. Publisher : CRC Press.

5 “LightweightCompositeStructuresinTransport:Design,Manufacturing,Analy-sisandPerformance”, by
James Njuguna Woodhead Publishing, 2016

4. “StructuralandStressAnalysis”,by T.H.G.Megson.Publisher:Butterworth-Heinemann.
. Literature/bookssuggestedbyrespectivecourseLecturers.
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Course Title -FiniteElementMethodsforDefenceStructures
Course Code :MAE652
TeachingScheme :L:3, T:0, P:0 Credits:3

Course Objectives:

Tolearnthetheoryandapplicationsoffiniteelementsth

appreciate the use of FEM to a range of engineering problems.

Course Outcomes:
Atthe end ofthe coursethestudent should beableto

Understandthe concepts ofnodesandelements.

Develop stiffness matrices for spring, truss, beam, plane stress problems and three-

atrepresentengineeringstructures and

dimensionalproblemsusingtheconceptofdirectequilibriumandpotentialenergymethods.
Calculateconsistentloadsonstructuresand applicationofnumericalintegration.

Understandthe applicationFEMindifferentstructuresrelatedtodefence applications.

Course Content:

Unit . Contents b
Hrs.
IntroductiontoFiniteElementAnalysis,FiniteElementFormulation
1. | Techniques-VirtualWorkandVariationalPrinciple,GalerkinMethod, 5
DisplacementApproach, StiffnessMatrix andBoundaryConditions.
) Introduction to different types of elements, formation of shape function 6
" | for various elements, Coordinate systems, convergence criteria.
Analysis of Frame Structures- Stiffness of Truss Members, Analysis of
3. | Truss,StiffnessofBeamMembers,FiniteElementAnalysisof 7
ContinuousBeam,PlaneFrame Analysis
Formulation of Constant Strain Triangle, Linear Strain Triangle,
& Rectangular Elements, Numerical Evaluation of Element Stiffness, 5
ComputationofStresses,GeometricNonlinearityandStatic
Condensation Lecture
5 FiniteElementFormulationofAxisymmetricElement,3Dimensional 7
" | Elements and Isoparametric Elements. Numerical Integration. :
Applications of FEM- Modelling and analysis of various defence related
6. | structureslikeplates,shells,cylindricalmembersandgeneralbyusingFE 6

software.

Total

36
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References/Suggested Books:

1. “FiniteElementAnalysis*,C.S.Krishnamoorthy, ,TataMcGraw-Hill

2. “FundamentalsofFinite ElementAnalysis“,V.DavidV.Hutton,McGraw Hill

3 “IntroductiontotheFiniteElementMethod:Theory,ProgrammingandApplications”,ErikG.
Thompson, John Wiley

4. “Introduction to Finite Element Analysis - Theory and Application “, H. C. Martin and G. F.
Carey, New York, McGraw-

5. “FiniteElementProcedures”,K.J Bathe,,Prentice-Hallof India,NewDelhi

6. “FiniteElementAnalysis”,S.S.Rao,ElsevierButterworth-Heinemann
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CourseTitle : LaunchVehicleDesign& Analysis
CourseCode : MAEG653

TeachingScheme + L:3,T:0,P:0 Credits:3
CourseObjectives:

The course is intended to provide learning on the launch vehicle design and analysis, components
and subsystems of the launch vehicle, propulsion systems.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

e Understandthelaunchvehiclerequirements,itsfunctioning.
¢ Designandanalysisoflaunchvehicles.
e  Understandthepropellantrequirementforlaunchvehicles.

: Contest Contact
Unit ontents Hrs.
Introduction to propulsion for launch vehicles, beginning with mission energy
1. | requirements and an overview of current and proposed launch propulsion 6
devices.
’ Performanceanalysis,operatingcharacteristicsandpropellantselectioncriteria for 5
" | air breathing and solid
3. | Liquidandnuclearrocketmotorpropulsionsystems. : ' 7
4 Advancedcyclesandconceptsarepresented.Designofcomponentsandsubsystems 7
5. FEmodelling:Idealization,Discretization,MeshingandPostProcessing, 6
6 Tracking and controlling errors, Nonlinear analysis in FEM, Launch dynamic 5
" | analysis.
Total 36

References/SuggestedBooks:

1. "Design of Rockets and Space Launch Vehicles”, by Don Edberg, Willie Costa. Publisher : American
Institute of Aeronautics&Ast. (August 21, 2020)

2. "Modern Engineering for Design of Liquid Propellant Rocket Engines (Progress in Astronautics and
Aeronautics)”, by Dieter K Huzel, David H Huang. Publish-er : AIAA (American Institute of
Aeronautics & Astronautics); Revised, Subsequent edition.

3. "Fundamentals of Astrodynamics 1st Edition”, by Roger R. Bate, Donald D. Mueller. Publisher: The
American Design Ethic, MIT, USA.

4. "Commercial Launch Vehicle Design”, by NickolayMykolaZosimovych. Pub-lisher: Lap Lambert
Academic Publishing.

5. "Space Vehicle Design, Second Edition”, by Michael D. Griffin and James R. French. Publisher The
American Institute of Aeronautics and Astronautics, Inc. Literature / books suggested by respective
course Lecturers.
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CourseTitle : Combustion

CourseCode : MAEG654

TeachingScheme :L:2,T:1,P:0 Credits:3
CourseObjectives:

The course is intended to provide introduction to the basic concepts of combustion and their
applications specific to aerospace propulsion systemsincluding aircraft combustors ad rocket thrust

chambers.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

e UseenergyequationandGibb’sfunctiontoanalyzecombustionprocess
U Comprehendtheimportanceofﬂammabilitylimits&ﬂamestabilizationincombustionsystems

¢ Analyzedroplet combustion
U Carryoutdesigncalculationsforaircraﬁcombustorsandrocketthrustchambers

Course Content:

Unit | Contents ContactHrs.
Thermodynamicsof Combustion:Firstlawanalysis and limitations, Dissociation

L. andequilibrium,Gibbsfreeenergy;Chemicalkinetics,Combustionwaves, stirred 7
reactors

2. | Premixedflames:flamevelocity,analyticalmodelsandflammabilitylimits; 5
Diffusionflames:dropletcombustion,analyticalmodelsfordropletcombustion

3 Aircraft combustors, geometry, combustor sizing; Injection, Ignition and flame 4
stabilization, flame holding in high speed combustion systems; Combustion
instabilities, active and passive control of instabilities

4. | Methodsofcombustorcooling;Combustionandflamestabilizationin afterburners 7

5. | Combustion in rockets, Combustion of Solid propellants, liquid propellants and 7
hybrid propellants, Types of instabilities in rocket combustion,

6 Design study: Combustors for Aero Engine & Rocket engine; Combustion 6
inadvancedpropulsionsystems:Introductiontosupersoniccombustion,the
challenges,methodsformixingenhancementandflamestabilization

Total 36

References/SuggestedBooks:

1. Stephen Turns, “An Introduction to Combustion: Concepts and Applications”, 2" Edition, McGraw-
Hill, 1999.

EugeneL.Keating,“AppliedCombustion”,SecondEdition, CRCPress,2007.
ChungK.Law,“CombustionPhysics”,CambridgeUniversityPress,2010.

KennethKuan-yunKuo,“PrinciplesofCombustion”,2ndEdition, Wiley,2005

.-hb.)[\)



L

BHAI JAITA SUBHARTI ENGINEERING COLLEGE
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(Established under U.P. Govt. Act no. 29 of 2008 and approved under section 2(f) of UGC Act

Course Title :ComputationalFluidDynamicsforDefenceApplications
Course Code :MAEG655

TeachingScheme :L: 3,T:0,P:0 Credits:3
CourseObjectives:

Thecourseisintendedtoprovideleamingonthecomputationalaerodynamics,numericalmethods for
solving systems of equations, numerical modelling of fluids, CFD analysis, turbulence modelling.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

o UnderstandtheCFDanalysis,ﬂuidmechanics,heattransferanalysis,numericalmodellingofﬂuids.
e Generatenumericalmodelrelatedtofluiddynamics
e TodothepreandpostprocessingofCFDanalysis.

Gt | Content Contact
nit ontents Hes.
1 Introductiontofluidmechanics&heattransfer, 5
B Introductiontonumericalanalysis,Discretisationapproaches:finitedifference, and 6
: finite volume, Stability of numerical method.
Numerical Method for Convection-Diffusion Problems: Central Differencing,
3 UpwindDifferen_cing,Power—LawDifferencing,QuickandTVDSchemcswith 6
their Assessments
Introduction to Spectral methods - Staggered and Collocated Grids -
4, IntroductiontoSolutionAlgorithms:SIMPLE,SIMPLER,SIMPLECandPISO 7é
Algorithms.
5 IntroductiontoGridGeneration:BodyConformingGrids,AlgebraicandElliptic 6
" | Grids, 2D Unstructured Grids
6. | CFDanalysisofcompressible&in-compressibleflow,turbulencemodelling, 6
Total 36

References/SuggestedBooks:

1. “ATextbookofHeatTransferPaperback”,byS.P.Sukhatme.Publisher:UniversitiesPress.

2. “AnIntroductiontoComputationalFluidDynamics: TheFiniteVolumeMethod”,byH.Versteeg. Publisher :
Pearson.

3. “Computational Fluid Dynamics the Basics with Applications”, by John D. Anderson, Jr. Publisher :
McGraw Hill Education.

4. “FluidMechanics:Volume2:FoundationsandApplicationsofMechanics(Cambridge-iisc)”,byC.
S S.Jog.Publisher:CambridgeUniversityPress;3rdedition.

6. “NumericalModelingandComputerSimulation”,EditedbyDraganCvetkovi¢,publisherintechopen.
7. Literature/bookssuggestedbyrespectivecourseLecturers.
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A constituent college of

SWAMI VIVEKANAND SUBHARTI UNIVERSITY

(Established under U.P. Govt. Act no. 29 of 2008 and approved under section 2(f) of UGC Act

CourseTitle :  StructuralDynamicsandAero-elasticity
CourseCode :  MAEG656

TeachingScheme :  L:3,T:0,P: 0 Credits:3
CourseObjectives:

The course is intended to provide learningon the mathematics behind the computational analysis,
Different methods of analysis, Mathematical modeling of the various phenomena related to vibration
analysis, various failure criteria and theory related to elastic fracture.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

e Understandvibrationsandfluiddynamicsbehindtheaerospacesystem.
e Understandofdifferentdesignaspectsrelatedtoloadingin aerospacesystem.
e Dothesystemdynamicanalysisusingfiniteelement methods.

Course Content:

Contact
Unit Contents .
Hrs.
1 Principlesandmethodsofcomputationalstructuraldynamicsandvibration analysis. 6
2 Introduction to dynamic analysis using the finite element method, Calculation 6
" | of modal parameters.
3 System dynamic response via mode superposition, frequency response, model 7
" | reduction, and structural synthesis techniques, Fatigue analysis.
4 Introductiontoaero-elasticity, AerodynamicLoading,BendingMoment, Sectional 6
" | properties of Aerofoil, V-n Diagram,
5. | Basictheoryoflinearelasticfracturemechanics;strainenergyreleaserate; 6
6 Applicationstodelaminationcrackgrowthinpolymercompositelaminates, Damage 5
| tolerance issues in composites
Total 36

References/SuggestedBooks:

1. “Elementsofvibrationanalysis”,byLeonardMeirovitch.Publisher:McGraw-Hilllnc.,US;2ndedition (1
March 1986)

2. “Finite ElementAnalysis Theory AndApplication WithANSYS”,by MoaveniPublisher: Pearson
Education; 3rd edition (1 January 2011)

3. “Mechanical Vibrations|SIEdition|SixthEdition”,bySingiresuS.Rao.Publisher:Pearson

4. “ElementsofFractureMechanics”,byPrashantKumar.Publisher:McGrawHillEducation.

5. “Introduction to Structural Dynamics and Aeroelasticity”, by Dewey H. Hodges and G. Alvin Pierce.
Publisher: Cambridge University Press. .

6. Literature/bookssuggestedbvrespectivecourseLecturers.
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(Established under U.P. Govt. Act no. 29 of 2008 and approved under section 2(f) of UGC Act

CourseTitle:Turbomachinery
Course Code: MAEG657
TeachingScheme:L:2,T:1,P:0 Credits:3

CourseObjectives:

as to carry out calculation of various performance parameters.

CourseOutcomes:

Attheendofthecoursethestudentshouldbeableto:

¢ Drawvelocitytrianglesforturbomachines

¢ Determinethekeyperformanceparametersforturbinesandcombustors
e Analyzeflowthroughaxialandradialturbomachines

¢ Carryoutdesigncalculationsforturbinesandcompressors

Course Content:

Thecourseisintendedtoenablethestudentstododesigncalculationsforturbinesandcompressors as well

Unit

Contents

ContactHrs.

Introductionreviewsaboutturbomachinerysub-systemVelocitytriangles.Efficiencies in
Compressor and Turbine stages. Degree of reaction.

DimensionlessparametersforTurbomachines.Conceptofspecificspeed,shape number,
axial, radial, and mixed flow machines, and similarity laws.

Axial flow compressors: Introduction; Aero-Thermodynamics of flow through an
Axial flow Compressor stage; Losses in axial flow compressor stage; Losses and
Bladeperformanceestimation;Secondaryflows(3-D); Tipleakageflowand
scrubbing;Simplethree-dimensionalflowanalysis;rotatingstallandsurging,.

Centrifugal Compressors: Introduction; Elements of centrifugal compressor/ fan;
Inlet Duct Impeller; Slip factor; Concept of Rothalpy; Modified work done;
Incidenceandlagangles;Diffuser;Centrifugal CompressorCharacteristics;
Surging;Chocking;Rotatingstall;Design

Axial flow turbines — Introduction; Turbine stage; Turbine Blade 2-D (cascade)
analysis Work Done; Degree of Reaction; Losses and Efficiency; Flow Passage;
Subsonic,transonicandsupersonicturbines,Multi-stagingofTurbine;Exitflow
conditions

TurbineCooling; TurbineBladedesign —TurbineProfiles: AirfoilDataandProfile
construction.
Radialflowturbines:ThermodynamicsandAerodynamicsofradialturbines;Radial
TurbineCharacteristics; Lossesandefficiency;Designofradialturbine.

Aero-thermodynamics of Compressor-Turbine Systems; Aerodynamic and
thermodynamicperformanceparameters;Optimizationtechniquesforcompressor-
turbine matching.

Total

36
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References/SuggestedBooks:

1. IGTI/ASME; The design of Gas Turbine Engines Thermodynamics and Aerodynamics (chapter 8 and
10), 2005.

2. OatesGordonC;AerothermodynamicsofAircraftEngineComponents;AIA Aseries,1985.

3. DixonS.L.“FluidMechanics& ThermodynamicsofTurbomachinery”,6/e,Elsevier,2012.

4. Principlesof TurboMachines/DGShepherd/Macmillan, 1961.

5. Turbines,Pumps,Compressors/Yahya/McGrawHill,4thEdition,2011.

6. WilliamW.Peng*“Fundamentalsof Turbomachinery”,JohnWiley&Sons, 2007.

CourseTitle :  UnmannedAerialVehicleDesign
CourseCode :  MAEG6S8

TeachingScheme :L: 3, T: 0,P:0 Credits:3
CourseObjectives:

The course isintended to provide the understandingof the initial designingand sizingprocess for
rapidly growing fixed — wing UAV technology, integrated with its performance and stability analysis,
airsafety issues, airworthiness and prototype testing.

CourseOutcomes:
Attheendofthecoursethestudentshouldbeableto:

Understandthedesignrequirements,designparametersofUAV.
Performtheaerodynamicanalysis,performanceandstabilityanalysis.
UnderstandtheperformancetestingoftheUA Vs.
UnderstandtheairworthinessandsafetyrequirementsofUAV.

Course Content:

Unit | Contents Comn
Hrs.
1 UAVdesignRequirements,designparameters,designalgorithms,Certification 6
" | approaches: aircrafts and UAVs. Airworthiness of aircrafts and UAVs.
’ Airsafetyissues.Handlingqualities.Maneuverabilityrequirements.Aircraft design; 6
" | UAV system design. UAV system identification
3 UA Vaerodynamics,structuresandpropulsion,performanceandstabilityanalysis. 7
4 UA Vprojectlifecycles.StagesofAircraftdesign.Initialsizing:aircraftsandof UAVs. 6
5 Groundcontrolsystems.GroundandflighttestingofUAVs.UA Vguidanceand 5
" | Navigation. Design for reliability.
6 WindTunnelTesting,AerodynamicCharacterizationthroughWindTunnel Testing. 6
Total 36
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References/SuggestedBooks:

8.

1. “IntroductiontoFlight”,byJohnD. Anderson

2. “Performance,Stability,Dynamics,andControlofAirp]anes”,byBanduN.Pamadi.
3. “Aircraftperformanceanddesign”,byJohnD. Anderson.

4.
5
6
1

“UnmannedAircraftDesi gnAreviewoffundamentals”,byMohammadH.Sadraey.

. “AircraftDesign:AConceptual Approach” byDanielP.Raymer.
. “UnmannedAircraftSystems:UA VsDesignDevelopmentandDeploymen ” byRegAustin.
: “SmallUnmannedFixed-wingAircraftDesign:APracticalApproach”,byAndrewJ.KeaneandJames

P. Scanlan.
Literature/bookssuggestedbyrespectivecourseLecturers.
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Semester]I-CommunicationSystems&SensorsElective

Courses
Course Title Digital&SatelliteCommunicationandNavigation fromSpace
CourseCode MAEG661
TeachingScheme L: 3, T:0,P:0 Credits:3

Course Objectives
The main objective of the course is to provide knowledge to the students on the analogue

and digital communication systems, optical communication, satellitt communications systems,
modulations techniques, signal propagation effects, navigation techniques.

Course Outcomes:

Atthe end ofthe coursethestudent should beableto:

e UnderstandthecommunicationtechniquesEvaluatetheperformanceof communicationsystems
¢ Designtheanalogueand digitalcommunicationsystems

e Understandandanalysethesignaltransmissioneffects

e Understandthedifferenttypesofnavigationtechniques

Course Content

Unit | Contents Lorn
Hrs.

1 Elementsofacommunicationssystemandtheirrelationshiptosystem 5

" | performance.

) Freespace  opticalcommunication,Fiberopticscommunication, 6

" | Wireless/cellularcommunications.

Fundamental concepts such as current/voltage relationships, time and
3. frequency domains, power spectral density, random signals, 6

Communicationssystemcomponentsandfunctions,analoganddigital
communicationssystems,

Modulation transmission and reception; baseband and passband digital
4. | modulation;system, noise,transmissionlines, waveguides andantennas, 6
FECtechniquesformitigatingchannelerrors.

Propagation effects on signal transmission; end-to-end path calculations
5. | forwire/coax,andRFsystemsincludingterrestrialgroundlinksand 7
satellitecommunications,Spreadspectrum,conecptoffrequencyhoping.
NavigationtechniquesfromspaceregardingfunctioningofGPS, GLONASS,
6. |IRNSS & 6
Galileo
Total 36
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References/Suggested Books:

1. “Satellitecommunication”, byT.Pratt, C. W.Bostian, J.E.Allnut. Publisher:JohnWilleyand sons

2. “Satellite Communications Systems: systems, techniques and technology”, by G. Maral,
M.Bousquet, Z. Sun. Publisher:John Willy and sons

3. “DigitalCommunications:FundamentalsandApplications”,B.Sklar.Prentice-Hall,Inc.
4. “UnderstandingofGPS/GNSS:PrinciplesandApplications”,byE.KaplanandC.Hegarty.
Publisher: Artech House Publishers.

5. Literature/ bookssuggested byrespectivecourseLecturers.



BHAI JAITA SUBHARTI ENGINEERING COLLEGE

A constituent college of

SWAMI Vlvﬁ&ﬁuﬂuﬂlwaHAR&'OWMEB&Mrfare

(Established under U.P. Govt. Act no. 29 of 2008 and approved under section 2(f) of UGC Act

Course Title
CourseCode MAEG662
TeachingScheme L: 3, T:0, P:0 Credits:3

Course Objectives
Themainobjectiveofthecourseistoprovideknowledgetothestudentsonthetechniques
forsettingupinterceptandjamminglinks forElectronicWarfare(EW)against ~ groundto  ground
enemy communication signals, UAV command and data links, cell phone links and weapon

control links, techniques for predicting intercept and jamming performance.

Course Outcomes:
Atthe end ofthe coursethestudent should beableto:

 Understandthenatureoftacticalbattlefieldcommunication

e Calculatecommunicationlinkperformance

. Calculatetherequirementsforinterceptionoftacticalcommunication

. Calculatetherequirementsforemitterlocation,interceptandjammingoﬁacticalcomm.
signals including weapon control link, UAV links, Cell phone links.

o Usevarioustoolstoperformelectronic warfare calculations

Course Content:

Unit | Contents Satten
Hrs.
1 Radiometryandpowercalculation,signaturegeneration,atmospheric 5
" | effects.
5 RadarESoperationaluse,radar/ESdetectionbattle,quietradarJamming 5

techniques&strategies, jammingof SAR systems.
Introductiontoradarwaveforminterception, Technologyandoperational
3. | characteristicsofelectronicwarfare,Signalprocessingstatics&analysis, 6
statistics & noise, analogue & digital signal processing.
Decisiontheory-hypothesistesting,probabilitiesoffalsealarmand

4. | detection,Bayesiansystems,errorprobabilityandbiterrorrate,receiver .
operating.
5 UAVPayload/linkIssues,cellphoneissues, Interceptlinks,Frequency 7
" | hoppingandother LPIthreats;SpecialtechniquesforjammingLPIsignals
6. Introductiontoelectroniccountermeasures and counter-counter 6
measures.
Total 36

References/Suggested Books:
1. “TacticalBattlefieldCommunicationsElectronicWarfare”,byDavidAdamy2008

2. “MilitaryCommunicationsinthe FutureBattlefield”,byMarko Suojanen.
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Course Title :  SoftwareDefinedRadio
CourseCode . MAE663
TeachingScheme ¢ L:3,T:0,P:0 Credits:3

Course Objectives:

The course is intended to provide understanding of the fundamental of software defined
radios, different aspects of SDRs, practical scenarios along with knowledge of different SDR
hardware and software.

. Course Outcomes:
Atthe end ofthe coursethestudent should beableto:

e Understandtheconcept, applicationof SDRs.
e Understandof analogRFcomponentsas frontend block inimplementationof SDR.
¢ Gainknowledgeofdigitalhardwarearchitectures anditsdevelopmenttechniques.

 Gainknowledgeofsoftwaredevelopmentfor embeddedwirelesssystems.
e Course Content:

Unit Contents Comiiet
Hrs.
1 SDRintroduction,majorstandards,SDRarchitecture,SDRenablers, 6
" | advantage/disadvantages,Applications.

Waveform platform bifurcation, red — black separation, digital

) modulation- advanced linear and non-linear bandwidth efficient 6
modulations.Bandwidthandpowerefficiency,peaktoaveragepower,
errorvectormagnitude anderrorprobability.
SDR Hardware,super-heterodynearchitecture, homodyne architecture,

2 advantages&disadvantages,SoftwareforSDR,Processingarchitecture 6
forSDR.
RF channels, receiver channel equalization, multiple access techniques

4 Frequency, time and code division techniques as well as carrier sensing, 6

" | Wirelesssensornetworksandbeamsteeringinazimuthandelevation,
receiveranaloguesignalprocessing,receiverdigitalsignalprocessing..
Sourceandchannelcoding(Sourceandchannelcoding,sampling,entropy,data

5. | compression,voicecoding,blockandconvolutioncoding, 7
turbocoding,space-timecodingandtrelliscoding).

1 Casestudiesinsoftwareradiodesign, IntroductionandaHistorical 5
perspective

Total 36

References/Suggested Books:

1. “Software Radio, (A modern approach to radio engineering)”, by Jeffery H.Reed Publisher :
PHI PTR.

2. “RFandDigitalSignalProcessingforSoftwareDefinedRadio”,by JohnJ.Rouphael. Publisher
:Elesiver.
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3/
‘#“BigitalTeéEﬁi‘&'ﬁEg?ri"FFé&f’e1?8?5%%%?5"‘ﬂ?ﬁ@.@f&?g(ﬁ[ﬁfﬁﬁ%ﬂﬂfé&?&&%i11.
4. “MultirateSignalProcessing”,byN.J.Fliege.Publisher:JohnWileyand sons.

5. Literature/ bookssuggested byrespectivecourseLecturers.

Course Title :EMI/EMCinMilitary Systems
CourseCode :MAEG664
TeachingScheme :L: 3,T:0,P: 0 Credits:3

Course Objectives:

The course is intended to provide learning on the basic concepts of EMI/EMC design,
techniques for prevention of electronic equipment through good EMIV/EMC design techniques —
grounding,shielding,cablemanagement,andpowerinterfacedesign,troubleshootingtechniques,
EMI/EMC standards. :

Course OQutcomes:
Atthe end ofthe coursethestudent should beableto:

e Understandthe concept ofEMI/ EMCprotectionof equipment
« Identifyandprevent the commonEMI/EMCproblems inmilitarysystems.
o Understandthe Design impact (byrequirement)of militaryEMC specifications.

e UnderstandEMI/EMCtroubleshootingtipsandtechniques.
o LearngenerateEMI/EMCrequirements document

Course Content

Unit Contents Cafict
Hrs.
BasicConcepts:DeﬁnitionofEMI/EMCandEMP,Classiﬁcationof
1. | EMI/EMC, Sources of EMI, EMIcouplingmodes, ESD Phenomena 6

andeffects, Transientphenomenaand suppression,
EMCrequirementsforelectronicsystems,Non-idealBehaviorsof
2. | Components; EMI Measurements: Basic principles of EMI 6
measurements, EMImeasuringinstruments;

EMI Control Methods: Conducted and radiated emissions and
susceptibility, Crosstalk and shielding, Grounding, Bonding, Filtering,

g EMIgasket,Isolationtransformer,optoisolator;Faradaycage,isolation ¢
of shelters
4 EMCStandardandRegulations:Nationaland Intentionalstandardizing 5

organizations,Frequencyassignment,Spectrum conversation;
EMCDesignandInterconnectionTechniques:Cableroutingand
5. | connection,Componentselectionandmounting, PCBdesign(Trace routing, 7
Impedance control, decoupling, Zoning and grounding);

6 EMCanalysisanddetectiontechniques:Usingtoolsforsignalintegrity
" | analysis, Study eye diagrams for communication systems.

Total 36
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Relferences/Suggested Books:

1. “EMI/EMCComputationalModelingHandbook”,bybrucearchambeault,OmarM.Ramahi,et al.

2. “EMI/EMCComputationalModelingHandbook:630(TheSpringerInternationalSeriesin
Engineering and Computer Science)”, by Bruce R. Archambeault, Omar M. Ramahi, et al.

3. “Apracticalapproachtoelectromagneticcompatibility”,byChetanKathalay
4. Literature/bookssuggested byrespectivecourseLecturers.

Course Title :Sensor Technology
CourseCode :MAEG665
TeachingScheme :L:3, T: 0, P: 0 Credits: 3

Course Objectives:
Themainobjectiveofthecourseistoprovidelearningonthebasicphysicalprinciplesand
characteristicfeaturesinsensortechnology,design, functionandapplicationsofdifferentsensors.

Course Outcomes:
Atthe end ofthe coursethestudent should beableto:

 Understandthebasicprinciplesofsensorsystemsrequiredforsatellitesandtacticalaircraft.
« Understandtheatmosphericpropagationanditsimpactontheperformanceofsensors
e Troubleshoot,repair/replaceafaultysensorin optimizeprocess efficiency.

Course Content:

Contact

Unit Contents Hrs:

Physical principles underlying the sensor systems neededfor satellites
1. | andtacticalaircraft,aswellaslimitationsimposedbytheatmosphereand 6
operatingenvironmentonthesesystemsandtheir communication links,
Phasedarrayandpulsedcompressedradars,imagingsyntheticaperture

£ andinversesynthetic aperture radars -

3. Atmosphericpropagationofsignal.Noiseresourcesandthermalradiation 5

4 Principlesofsemiconductordevices.Opticalandinfraredimaging g
" | detectorsystems.

5 Detectorresolutionlimitationsandbandwidthrequirements,Relationship 6
" | betweensignalsandnoise.

6. Thecharacteristicsofcriticalsensorfunctions(includingdetection, 6

estimation,imaging, and tracking).
Total 36
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A constituent college of
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%ences /SWB@ B4 P- Govt. Actno. 29 of 2008 and approved under section 2(f) of UGC Act
1. “HandbookofModern Sensors”, byJacob Fraden. Publisher :Springer.

7 “Microsensors,PrinciplesandApplications™, byJ. W.Gardner.Publisher: Wiley.
3. “SemiconductorSensors”,byS.M.Sze.Publisher:Wiley.
4. Literature/ bookssuggested byrespectivecourseLecturers.
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Course Title :  Avionics

iz

TeachingScheme + o B3 10,0 Credits:3

Course Objectives
Tointroducestudentstobasicavionicssystemsusedinaircraftsand UAVs

Course Outcomes

CO1:Learntheimportance,subsystemsandenvironmentalspecificationsofAvionicssystems.
CO2:Be able toderiveairdata lawsandexplainits usein airdata computer.
CO03:Gaininsighttotheworkingprincipleofanembeddedsystemswithapplicationsin avionics.
CO4:Comprehendbasicelementsofelectroniccommunicationsystemsanditsapplicabilityto radio
navigational aids.
CO5:LearntheworkingprincipleofInertialsensorslikegyrosandacceleratorsanditsusein inertial

navigation systems.
CO6:Understandthe basicprincipleofautopilotandUAV systems.

Unit Contents Com
Hrs.
Introduction:Importanceandroleofavionics,theavionicenvironment—
1. | AirDataSystems:AirDatalnformationanditsuse,Airdatalaws,sensors 6
andcomputations.
Embeddedsystems:Basichardwarebuildingblocksofatypical
2. | embeddedsystem—Softwareconceptsrelevanttoavionics:Interrupts 6
andReal TimeOperating Systems
Case studies illustrating importance of embedded systems in avionics —
3. | Introductiontoelectroniccommunicationsystems-UtilityofRadio 6
NavigationAids
4 Inertialsensorsandsystems:LaserandMEMSGyros,Accelerometers,
S ; : 6
AttitudeHeadingReference System
5 NavigationSystems:Basicprinciples,InertialNavigation,Strapped- 6
" | downinertialsystems
6 Introductionto AutopilotandUAV Avionics. Safedisposal ofelectronic 6
waste
Total 36

References/Suggested Books:
1. R.P.GCollinson,“IntroductiontoAvionicssystems”,4™ edmon ,Springer,2023.

2 KaytonAndFrled,“Av10n1csNav1gat10nSystems”,2"ded1t10n,Wlley, 2009.
3. Frank Vahid,TonyGivargis, “EmbeddedSystemDesign”, Wiley,2006.
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TeachingScheme :L: 3,T:0,P: 0 Credits:3

Course Objectives:

The main objectives of the course will be to provide knowledge of the students about the
satellite communication, telemetry, modulation techniques, target tracking, signal processing of
communication systems.

Course Outcomes:
Thestudents will havein depth knowledgeon:

 Satellitecommunicationandrelated technologies.
« Overallcontrolofsatellitesthrough collection,processing, andtransmissionof data.
 Determinationofthesatellite’sexactlocationthroughthereception,processing,and transmitting of
~ ranging signals.
e Propercontrolofsatellitethroughthereception,processing,andimplementationofcommands
transmitted from the ground.

Course Content:

Unit Contents o
Hrs.
1 Fundamentalofsatellitecommunication,differentmodulationand 6
" | multiplexingschemes.
Satellite Telemetry, Tracking and Tele-command, Multiple Access
’ Techniques Telemetry, Data Transmission, Methods of Modulation, 6
" | TimeDivisionandFrequencyDivisionMultiplexing, FDMA,TDMA,
CDMAand DAMA, Coding Schemes.
3. | SatellitePacketCommunications, TrackingandTelemetry. 6
4. | DopplerandElectro-Opticalmethodsoftracking,AirborneMissile. 6
5. | SignalProcessing:ProcessingofSignal,DataAcquisitionandReduction. 6
6. | Introductiontosatellitecommunication,transponders. 6
Total 36

References/Suggested Books:

1. “SpacecrafiTT&CandInformationTransmissionTheoryandTechnologies”,by,JiaxingLiu.
Publisher : Springer, 2014

2. “IntroductiontoPCM TelemeteringSystems”,byStephenHoran.Publisher:CRC Press

3. "SatelliteCommunicationsSystems:Systems, TechniquesandTechnology”,byGerardMaral,
Michel Bousquet, Zhili Sun. Publisher : Wiley, 2020

4. "SatelliteCommunications”,by TimothyPratt,JeremyE.Allnutt,3rdEditionPublisher: Wiley.

5. “PrinciplesofModernCommunicationSystems”,bySamuelO.Agbo,MatthewN.O.Sadiku2017
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Course Objectives:

Themainobjectiveofthecourseistoprovideknowledgetothestudentsabouttechnology
ofmodernnavigationsystems,particularlysatellite-basedsystems,UAVguidancesystems,GPS,
SLAM.

Course Outcomes:
Atthe end ofthe coursethestudent should beableto:

Describethebasicprincipleofoperationofaglobalnavigationsatellite system
Understandthenavigationsystemsandderivethe navigation equations.

Carryout pathplanningtheUGV /UAV.
Solvetheequationsforcalculatingapositionestimatefroma givensatellite constellation.

Course Content:
Unit Contents ContactHrs.
Introduction on navigation and guidance systems, Guidance
1. | approaches: 6
conventionalguidancesuchasPN(ProportionalNavigation)
Geodeticfundamentalsofnavigation,positioning,reference-
2. | andcoordinatesystemsandcomputationalmethodsfornavigationand 4
positioningon the surfaceof the earth.

Geometricguidance,pathplanningandfollowing,andoptimal

-~ guidance;pathplanningforUGV/UAV guidance systems ;
4 Navigationapproaches:navigationsystems,UnderstandingtheGlobal 5
" | PositioningSystem (GPS)
5. | GNSS(GlobalNavigationSatelliteSystem),terrainbased navigation 6
6 SLAM (Simultaneous Localization and Mapping); Cooperative 5
" | guidanceand collisionavoidance.
Total 36

References/Suggested Books:

1. “GlobalNavigationSatelliteSystems:InsightsIntoGPS”,by Bhatta,B.,Glonass,Galileo,
Compass, and Others. Publisher : BS Publications, New Delhi 2010.

2. “GlobalPositioningSystems, InertialNavigation,andIntegration”,byGrewal,M.S.,Weill,L. R.,
Andrews, A. P., Publisher: John Wiley & Sons, New York, 2006.

3. “GNSS-GlobalNavigationSatelliteSystems”,by VerlagWien.Hofmann-Wellenhof,B.,
Lichtenegger, H., Wasle, E.. Publisher: Springer 2008.

4. “Global PosmomngSystem Theoryand Practice”, Hofmann-Wellenhof,B., Lichtenegger,H.
Verlag Wien, Collins, J. Publisher: Springer 2001.

5. Literature/ books suggested byrespectivecourseLecturers.
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Course Title :DefenceElectro-Optics

i



BHAI JAITA SUBHARTI ENGINEERING COLLEGE

iz ‘& A constituent college of

2 Code SWAMI VIVEKANAND SUBHARTI UNIVERSITY

: i GC
. ingsche(ll_iligbhshed undiug,,foﬂ,ﬁct ﬂo. 29 of 2008 antalpgﬁrtesd:gwder section 2(f) of UGC Act

Course Objectives:

Theaimofthecourseistoprovideanintroductiontotheprinciplesofwiderangeofcurrent and
future electro-optic and imaging devices. Course will also to enable students to light on
application of electro optics and imaging system in defenceap-plication.

Course Outcomes:
Atthe end ofthe coursethestudent should beableto:

e Understandthe technologyand principles underpinningelectro-opticdevices and systems.
e Applytheirknowledgetopracticalelectro-optic design andacquisition problems.
¢ Understandthetrade-offs inelectro-opticsystemsdesign.

Course Content

Unit | Contents Conpeet
Hrs.

L Principlesofradiometry, Thehumaneye, Visiblebandopticalsighting 6
systems.

2. | Camerasystems,Imageintensifiers,Missile seekers. 6

3. | Electro-opticcountermeasures. 6

A Therma.limagers,IIcameras,Hyper-spectralimaging,Digitalimage 7
processing.

5. | EOsensorsfor Lasers andlaserDEW 5

6. | Electro-opticprotection measures. 6
Total 36

References/Suggested Books:
1. “Systems engineering analysis of-electro-optical and Infrared system”, by William Wolfgang
Arrasmith.
2. “Introductionto InfraredandElectro-OpticalSystems”,byAuthorRonaldG.DriggersRonald
G. Driggers.
3. “HandbookofDefenceElectronicsandOptronics:Fundamentals, TechnologiesandSystems™, by
Author(s): Anil K. Maini
“BuildingElectro-OpticalSystems:MakingltallWork”,by AuthorPhilipC.D.Hobbs.
“Electro-Opticallnstrumentation: SensingandMeasuringwithLasers”,by AuthorSilvanoDonati.
“Electro-opticalsystemsdesign,Analysis andtesting”,byAuthorMichaelC.Dudzik.
Literature/bookssuggested byrespectivecourseLecturers.
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