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SEMESTER |
Course Code CourseTitle L T P C
MA16101 Matrices and Calculus 3 2 0 4
EN16101 Technica English | 3 0 0 3
PH16101 Engineering Physics 3 0 0 3
CH16101 Engineering Chemistry | 3 0 0 3
ME16101 Engineering Graphics 3 2 0 4
EE16101 Basic Electrical and Electronics Engineering 3 0 0 3
PC16101 Physics and Chemistry Laboratory | 0 0 2 1
AE16101 Basic Aero modeling Laboratory 0 0 2 1
GE16101 Engineering Practices Laboratory 0 0 4 2
SEMESTERII

Course Code CourseTitle L T P C
MA16201 | Differential Equations and Complex Analysis 3 2 0 4
EN16201 Technica English |l 3 0 0 3
PH16202 | Applied Physics 3 0 0 3
CH16201 Engineering Chemistry Il 3 0 0 3
CS16201 Computer Programming 3 0 0 3
ME16201 Engineering Mechanics 3 2 0 4
PC16201 Physics and Chemistry Laboratory |1 0 0 2 1
CS16202 Computer Programming Laboratory 0 0 2 1
EN16202 English Communication Skills Laboratory 0 0 2 1




MATRICESAND CALCULUS
MA 16101
(Common to all branches) 320 4

OBJECTIVES
To enable students to

e understand the concepts of Eigen values and Eigen vectors of real matrices and
its applications inthe process of diagonalization of real symmetric matrices.

e study applications of Rolle’s and Mean Vaue Theorems and also to
understand the concept of maxima and minima using derivatives.

e learn the concept of partial differentiation and its applications to maxima and
minima of functions of two or more variables.

e develop athorough knowledge of definite and indefinite integrals

e |earn the concepts of multiple integrals and their applications
15

UNIT I MATRICES
Characteristic egquation — Eigenvalues and Eigenvectors of a real matrix — Properties — Cayley-

Hamilton theorem (excluding proof) — Orthogonal transformation of a symmetric matrix to diagonal
form — Quadratic form —Reduction of quadratic form to canonical form by orthogonal transformation.
UNIT I DIFFERENTIAL CALCULUS 15

Limit — Continuity, properties of limit and classification of discontinuities - Simple problems.
Differentiation — Standard forms, Successive differentiation and Leibnitz theorem. Mean value
theorem — Rolle’s theorem — maxima, minima using first and second derivative tests.

UNIT I11 FUNCTIONS OF SEVERAL VARIABLES 15

Partial derivatives— Euler’s theorem for homogenous functions — Total derivatives —Differentiation of
Implicit functions — Jacobians — Taylor’s expansion — Maxima and Minima— Method of Lagrangian
multipliers.

UNITIV  INTEGRAL CALCULUS 15
Indefinite and definite integrals - Properties of integrals, Integration of simple function. Methods of
Integration — Integration by parts — Reduction formulae involving exponential and trigonometric

functions, Bernoulli’sformula.
UNIT V MULTIPLE INTEGRALS 15

Double integration — Cartesian and polar coordinates — Change of order of integration — Triple

integrationin Cartesian co-ordinates— Area as double integral — Volume astriple integral.

TOTAL : 75 PERIODS



OUTCOMES

At the end of this course, the students will be able to

determine eigen values and eigen vectors and diagonalize real symmetric matrices.

classify various types of functions involved in engineering fields, their
differentiation techniquesand applications

find partial derivatives and apply the same to find maxima and minima of two or more variables

implement different methods of integration used in engineering problems

execute suitable integration techniques to calculate surface areas and volumes.

TEXT BOOKS
1. Grewal. B.S, “Higher Engineering Mathematics”, 41st Edition, Khanna Publications,Delhi, (2011).

2. P.Jayakumar, and Dr.B.Kishokkumar “Matrices and Calculus”, Global Publishers,

Chennai.,(2015).

3. T. Veerarajan., “Engineering Mathematics”, 3rd Edition, Tata McGraw Hill, (2011).

REFERENCES
1. ErwinKreyszig., “Advanced Engineering Mathematics” 10th Edition, WileyPublications.
2. Dass, HK., and Er. RajnishVerma, “Higher Engineering Mathematics”, S. Chand Private
Ltd.,(2011).
3. Glyn James, “Advanced Modern Engineering Mathematics”, 3rd Edition, Pearson
Education,(2012).
4. Ramana B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing Company,
New Delhi, (2008).
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ME16101 ENGINEERING GRAPHICS 3204
(COMMON TO MECH / AGRI / CIVIL / MCT / ECE)
COURSE OBJECTIVES

¢ To enable the students with various concepts like dimensioning, conventions and standards
related to Engineering Drawing

Toimpart knowledge on the projection of points, linesand plane surfaces

To improve the visualization skillsfor better understanding of projection of solids

To devel op the imaginative skills of the students required to understand Section of solids and
Developments of surfaces

To make the students understand the viewing perception of a solid object in Isometric and Perspective
projections

Conceptsand Conventions (Not for Examination) 2
Importance of graphics in engineering applications — Use of drafting instruments — BIS conventions and

specifications — Size, layout and folding of drawing sheets— L ettering and dimensioning.

UNIT I PLANE CURVESAND FREE HAND SKETCHING 14
Curves Used In Engineering Practices:

Conics — Construction of €ellipse, Parabola and hyperbola by eccentricity method — Construction of cycloid,
Epicycloid and Hypocycloid — construction of involutes of squad and circle — Drawing of tangents and normal
to the above curves. Construction of spiral curve.

Free Hand Sketching:

Representation of Three Dimensional objects — Genera principles of orthographic projection — Need for
importance of multiple views and their placement — First angle projection — layout views — Developing
visualization skillsthrough free hand sketching of multiple views from pictorial views of objects.

UNIT I PROJECTION OF POINTS, LINESAND PLANE SURFACES 14
Orthographic projection- principles-Principal planes-First angle projection-projection of points. Projection of
straight lines (only First angle projections) inclined to both the principa planes -Determination of true lengths
and true inclinations by rotating line method and traces. Projection of planesinclined to both the principal planes
by rotating object method.

UNIT I11 PROJECTION OF SOLIDS 12
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis isinclined

to one of the principal planes by rotating object method.

UNIT IV PROJECTION OF SECTIONED SOLIDSAND DEVELOPMENT OF
SURFACES 14
Sectioning of above solidsin simple vertical position when the cutting plane is inclined to the one of the

principal planes and perpendicular to the other — obtaining true shape of section. Development of lateral



surfaces of ssmple and sectioned solids — Prisms, pyramids cylinders and cones. Development of lateral

surfaces of solids with cut-outs and holes.

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 14
Principles of isometric projection — isometric scale —Isometric projections of simple solids and truncated solids
- Prisms, pyramids, cylinders, cones- combination of two solid objects in simple vertical positions and
miscellaneous problems. Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray
method.

INTRODUCTION TO INTERSECTION OF SOLIDS (Not for Examination) 5
Introduction to intersection of surfaces— Line of intersection — Intersection of solids

TOTAL: 75 PERIODS
COURSE OUTCOMES
At the end of this course, the students will be ableto

o perform free hand sketching of basic geometrical constructions and multiple views of objects

draw the projections of points, straight lines and plane surfaces in given quadrant

understand the projection of solidsin various positionsin first quadrant
e draw projections and solids and development of surfaces

e prepareisometric and perspective sections of simple solids

TEXT BOOKS
1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai,
2000.
2. S.Prabhakaran, M.Makesh, V. Subburam, “Engineering Graphics”, Sams Publishers, Chennai, 2015.

REFERENCES

1. Gopaakrishnan K.R., “Engineering Drawing” (Vol. I&1l combined), Subhas Stores, Bangal ore, 2007.

2. Luzzader, Warren.J. and Duff, John M., “Fundamentals of Engineering Drawing with an introduction
to Interactive Computer Graphics for Design and Production, Eastern Economy Edition, Prentice Hall
of India Pvt. Ltd, New Delhi, 2005.
Shah M.B., and RanaB.C., “Engineering Drawing”, Pearson, 2nd Edition, 2009.

4. Venugopa K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) Limited, 2008.
Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing Company
Limited, New Delhi, 2008.

WEBLINKS
1. http://www.nptel.ac.in/courses/112103019
2. http://www.engineeringdrawing.org/

3. http://www.mechanical .in/engineering-graphics/


http://www.nptel.ac.in/courses/112103019
http://www.engineeringdrawing.org/
http://www.mechanical.in/engineering-graphics/

PUBLICATION OF BUREAU OF INDIAN STANDARDS
1. 1S10711 - 2001: Technica products Documentation — Size and lay out of drawing sheets.
1S 9609 (Parts0 & 1) — 2001: Technical products Documentation — L ettering.
IS 10714 (Part 20) — 2001 & SP 46 — 2003: Lines for technical drawings.
IS 11669 — 1986 & SP 46 — 2003: Dimensioning of Technical Drawings.
IS 15021 (Parts 1 to 4) — 2001: Technical drawings— Projection Methods.
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Mapping of Course Outcomeswith Programme Outcomes
(M/2/3indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes(POs)
cos PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO 10 | PO11 | PO12
col| 3 3 3 3 3 1 - - - - 1 1
co2| 3 3 3 3 3 1 - - - - 1 1
co3| 3 3 3 3 3 1 - - - - 1 1
Co4 | 3 3 3 3 3 1 - - - - 1 1
CcCo5| 3 3 3 3 3 1 - - - - 1 1




AE16101 BASIC AEROMODELING LABORATORY

COURSE OBJECTIVES:

To impart the knowledge of aeromodelling.

To study the materials used in aircrafts.

To gain knowledge of various aircrafts types.
To learn about basics of design and calculations.

To learn about glider design

LIST OF EXPERIMENTS

© 0o N o g b~ w D PE

Study about historical background of aircrafts

Study of components of aircrafts and its functions
Construction of glider models using different materials
Construction of wings

Construction of fuselage

Construction of tail plane

Assembly of the aircraft models

Construction of aircraft

Calculation of Endurance, Range, time and CG

COURSE OUTCOMES:

At the end of the course, the students will be able to

0021

familiarized with the basic principles of aircraft design, building and operations.

understanding of the basic characteristics involved in the assembly of aircraft models.

understand the basic calculation of endurance, range and C.G
develop their creative and innovative ideas

understand the process involved in aeromodelling.

TOTAL: 30 PERIODS



Mapping of Course Outcomes with Program Outcomes
(/2/3 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Outcomes(POs) PSOs
COs | po1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO11| PSO12
Co1 1 - 1 1 1 - - - 1 1 1 2 1 1
CO2 1 - 2 1 2 - - - 2 1 2 2 2 1
CO3 2 - 2 2 2 - - - 2 2 2 2 2 2
CO4 2 - 1 2 1 - - - 1 1 1 2 1 1
CO5 1 - 2 1 2 - - - 2 2 2 2 2 2




DIFFERENTIAL EQUATIONSAND COMPLEX
MA 16201 ANALYSIS 3204
(Common to all branches)

OBJECTIVES
To enable students to
e discuss awide range of basic mathematical methods for solving different types of
problems arising in the fields of Science, Mathematics and Engineering.

e acquire sound knowledge in solving ordinary differential equations that model
engineering problems.

e understand the concept of vector calculus, which is applied in all engineering
disciplines.

e know the standard techniques of complex variable theory.

e |earn the purpose of using transforms and to create a new domain

UNIT | ORDINARY DIFFERENTIAL EQUATIONS 15

Higher order linear differential equations with constant coefficients — Method of variation
of parameters -Cauchy’s and Legendre’s linear equations — Simultaneous first order linear
eguations with constantcoefficients.

UNIT Il VECTOR CALCULUS 15

Gradient, Divergence and Curl — Directional derivative — Irrotational and solenoidal vector
fields—Vectorintegration — verifications of Green’s, Gauss divergence and Stokes’ theorem —
simple applications.

UNIT 11 ANALYTIC FUNCTIONS 15

Functions of a complex variable — Analytic functions — Necessary conditions, Cauchy —
Riemann equationand Sufficient conditions (excluding proofs) — Harmonic and orthogonal
propertiesof analytic

UNIT IV COMPLEX INTEGRATION 15
Complex integration — Statement and applications of Cauchy’s integral theorem and Cauchy’s
integra formula— Taylor and Laurent expansions — Singular points — Residues — Residue
theorem —Contour integration.

UNIT V LAPLACE TRANSFORM 15
Laplace transform — Transform of elementary functions — Basic properties — Definition of
Inverse Laplace transform as contour integral — Convolution theorem(excluding proof)— Initial
and Final value theorems — Solution of linear ODE of second order with constant
coefficientsusing L aplace transformation techniques.

TOTAL: 75 PERIODS



OUTCOMES
At the end of this course, the students will be able to

solve differential equations

study the basics of vector calculus comprising of gradient, divergence and curl and line,
surface and volume integrals and the classical theorems.

know the concepts of analytic functions and its properties and apply it in conformal
mapping.

gain knowledge in the basics of complex integration and the concept of contour
integration which is an important tool for evaluation of certain integrals encountered in
practice.

solve Laplace transform and its properties and give sufficient exposure to the solution of
certain linear differential equations.

TEXT BOOKS

1.

Grewal. B.S, “Higher Engineering Mathematics”, 41% Edition, Khanna Publications,
Delhi,(2011).

2. P.Jayakumar, and Dr.B.Kishokkumar, “Differential Equations and Complex Analysis”,
Global Publishers, Chennai.,(2015).
3. Erwin Kreyszig., “Advanced Engineering Mathematics” 10" Edition, Wiley
Publications.
REFERENCES
1. Dass H.K., and Er. RgjnishVerma, “Higher Engineering Mathematics”, S. Chand Private
Ltd.,(2011).
2. T.Veerarajan., “Engineering Mathematics”, 3" Edition, Tata McGraw Hill, 2011.
3.  Peter V. O’Neil, “Advanced Engineering Mathematics”, 7" Edition, Cengage learning,
(2012).
4. Ramana B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing
Company, New Delhi, (2008).
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CS16201 COMPUTER PROGRAMMING 3003
(COMMON TO CSE/ECE /EEE/CHEMICAL/IT)

COURSE OBJECTIVES
e To learn the organization of a digital computer.
e To be exposed to the number systems.
e To think logically and write pseudo code or draw flow charts for problems.
e To be familiar with programming in C.

e To use arrays, strings, functions, pointers, structures and unions in C.

UNIT I INTRODUCTION TO COMPUTERS 9

Introduction — Characteristics of Computers — Evolution of Computers — Computer Generations —
Classification of Computers — Basic Computer organization — Number Systems. Computer Software —Types
ofSoftware — Software Development Steps — Internet Evolution - Basic Internet Terminology — Getting
connected to Internet Applications. Problem Solving Techniques- Planning the Computer Program — Purpose —
Algorithm — Flow Charts — Pseudo code. Application Software Packages- Introduction to Office Packages

(notdetailed commands for examination).

UNIT II BASICS OF ‘C’ LANGUAGE 9
Overview of C — Constants, Variables and Data Types — Operators and Expressions — Managing Input and
Output operators — Decision Making - Branching and Looping.

UNIT III ARRAYS AND STRINGS 9
Array Concepts- Two Dimensional Array - Passing Arrays to Functions - Multi Dimensional Array. String

Operations - Sorting and Searching

UNIT IV FUNCTIONS AND POINTERS 9
Functions — Function Prototypes — Parameter Passing Methods — Recursion — Library Functions. Pointers —

Pointers and Functions — Pointers and Strings — Operations on Pointers — Dynamic Memory Allocation

UNIT V STRUCTURE, UNIONS AND FILE HANDLING 9
Structures and Union — Declaring, Accessing, Initialization, Structure assignment, Nested Structure, Array of
Structure. File Handling Functions

TOTAL: 45 PERIODS
COURSE OUTCOMES

At the end of this course, the students will be able to
e gain knowledge about number systems.
e work in office package.
e understand basic concepts of C programs.
e obtain knowledge about user defined function and scope of variables in C.

e acquire knowledge for handling arrays, strings, functions, pointers, structures and unions in C.



TEXT BOOKS

1. Anita Goel and Ajay Mittal, “Computer Fundamentals and Programming in C”, Dorling Kindersley
(India) Pvt. Ltd., Pearson Education in South Asia, 2011.
2. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming in C”, First Edition,
Oxford University Press, 20009.
3. Yashavant P. Kanetkar. “Let Us C”, BPB Publications, 2011.
REFERENCES
1. Byron Gottfried, “Programming with C”, 3rd Edition, (Indian Adapted Edition), TMH publications,
2010.
2. Stephen G.Kochan, “Programming in C”,5th Edition, Pearson Education India, (2011).
3.  BrianW.Kernighan and Dennis M.Ritchie,“The C Programming
Language”,PearsonEducationlnc., (2009).
4. E.Balagurusamy, “Computing fundamentals and C Programming”, TataMcGRaw-Hill Publishing
Company Limited, (2011).
5. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fiveth Reprint, 2009.
Mapping of Course Outcomes with Programming Outcomes
(1/2/3 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
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AELs30 ATRCEAFT MATERIALS AND MANUFACTURSNG TECHNOLOGY o0 3
COURSE OBJECTIVES
To epable the sodents to

e study ohout the varioas metn] casting ard welding process fallowed in indusirics

*»  introdwece the various medpllic and non-metsliic engineering materials vsed in aircrafi applicadons

an thair t2ct methods.

v undersgand the effect of comesion in the airerall materiale aml s prevention methsls,

#  learm the heat trentment process of ferrows amd non-ferrous maderials.,

= Inow the baskc concepls of composite materizls and i applicatons,
UNITT CASTING B
Casting types, procedurs tn make samd moukd, types of core making, moulding tools, machise maoulding, special
moulding processes — CO2 moulding; shell moulding, investment mewlding, permanent mould casting, pressure
die casting, centrifingal casiing, coniimpous casting, casting defecis.
UNITIT  WELDING 8
Clagsificaiion of welding procesies. Principles of Oxy-acetylens gas welding. AC meisl are weldisg, sesistance
wieldimg, submerged are welfing, magsen lnen gas welding, metal inert gad welding, plosss ane welding.
thermit wekfing, clectron beam welding, laser beam wekling, defects in welding, soddering and braring.
UKITIN AMACHINING [}
Genernl pringiples (with schematic diograms only) of working snd commonly performed operstions in the
following machines: Lathe, Shaper, Flaner, Horizonial milling mochise, Universal drilling machine, cylindrical
3ri|1|.1L|'|g machins, l.'.'aph:m and Torret Jatke. Basees ol CNC mochises. General p:ri.l'uhpl&s and npphl:'allLIru.' al the
following processes: Abrasive jet mechining, Ulrasonic machinng, Eleciic discharge machining, Electso
UNITIV  AIRCRAFT METAL ALLOYS AND SUPERALLOYS L]
Aluminum alloys, Magresium alloys, Titasioem alloys, Plain carbon and Low carben Sweels, Carmosion and Heat
reslswnt steels, Maraging stecls, Copper alboys, Producibility and Surface trestments for each of the above —
Swper allovs, Mickel based super nllovs, Cobalt based saper olloys, and Iron based saper olloye, monofacturing
processes associated with super alloys, Heat restment and surface treatment of seper alloys,
UNIT ¥ AIRCRAFT COMPOSITE MATERIALS AND NON METALLIC a
Cemposite maleralt - GFREP, CFRP, MMC, GLAKE - Classification and properties of wood, plywoad and
applicaticns — Ablation process-ahdative motenals- saper copducting moterinls motnix materinks- their spplications
— Purpose of Doping — Adhesives — Alrcrall pabms — Bubdier and Rubber materials.,

TOTAL FERIODS 45

COURSE OUTCOMES
At the end of this course, students will be able to
¢ demonsrate ohost different manufacturing process snd applicstions in industry for component
prodoction
#  amalyee the propenties of differest afrcraft materials,
*  ocompare the propenses of vasrious alloys for serospace applicatson
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conchsct the heat treatment and surfaee trentment process for variowe alloys,
identify the ssiable materials for different pars of the alresaft,

TEXT BOOES

2.

Nagendra Parashar B S, and Miftal R K., “Elements of Manafecturing Processes”™, Prentice-Hall of Iwdia
Privaie Limited, 30017

Hajra Choudbnery, “Elements of Woarkshop Techrology™, Yol I, Media Promoeders and Publishers Py
Lid., Mumbai. 200 0.

REFERENCES

X

Krishaadas Nair C G,  Handbook of Adrcraft Materialg”, Furst Edivon, Interlise Publishers, Bangalons,
15493,

Serope Kalpajian, Sreven B.Schmid, “Manufactiuring Processes for Enginsereg Materials”, Fourth
Edinos, Peamon Education, Ine. 2007

Horss Bubl (Ed ), | Advenced Aerospace Materials”, Springer-Verag, 1992,

Ceeorpe Franzis Titerten, | Amcrafl Moteris] and Progcesses”, Fifth Edition, Stardling Book House,

Mumbsai, 1958
Hagra Choudhury, "Elements of Workshop Technolbegy™, Vol. 11, Media Promaters and Publishers Put.,

Lad., Mumbai, 2000.

WERE LINKS

2
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Mapping of Conrse Outeomes with Program Ouloomes
(1/2/3 indicates strength of correlation) 3-Strong, 2-Mediom, 1-Weak

Frogromme Cotosmes (FOs) PS0s
COs mu!m: P03 PO4| POS| POG| POT| POS| POS| POID] POTI| POIZ| PSO1| PRO2
con| - |z |a|alz|-|3|-]- . . 2 3 3
coz| - |z 2|ala]|-|z|-]- . - 2 3 2
cos| - |2|13alalz]-|z2/|-1]1-1- 2 2 3
coa| -3 |22]3)-13a|-]-1]- 2 2 2
cos| - |s|alz]|s|-|3|l-]-1]- 2 3 2
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AETISI02 BASICS OF AERONAUTICAL ENGINEERING 3 00 3

COURSE ORJECTIVES

Ta enable the stwlents 1o
#  imrduce the bagic oomeepts of and history of aifcrafs

# infer the basic principles on which the development of nerodynnmics and ofher principal sub
discipdines of nerospace enpineering are busel,
*  Jesrn about the variows structures of aircraft
stucly phout the aircral power plants and its applications

+  gother knowledge in basics of space mechanics
UNIT 1 AIRCRAFT CONFIGURATIONS L
History of Flight. Different types of (ight wehicles, dassifications. Compenents of an aisplane and their
fupctbons. Conventienal control, powersd control, besic instruments for flving - iypleal sy@ems for contral
pctuation,
UNIT I BASIHCS OF FLIGHT MECHANICS L
Physical properties amd structure of the atmosphere, temperaiune, pressure ancd allinule relationships, newdon™s
inwr of motions applied (0 aevonautics - evolution of lift, drapg and moment. Aerofeil, mach nember, maneavers
TNITIHI  AIRPLANE STRUCTURES 9
Genernl types of constriction, monocogque, semi-monocogque ond geodesic constrections, typical wing and
fuselage stmocture. Strestes and siraing — Hooke™s law — siress - sivain diaprams — elagiic constnnis,
UNITIV  POWERPLANTS L
Basic ideas about piston, turhoprop and jet engines - use of propefler and jecs for thnest production - compamniive
merils, principles of operation of racked, types of rockeds and typical spplicatiens, explesation inte space.
UNIT Y BASICS OF SPACE MECHANICS 9
Kepler”s laws - Newton™s Law of Gravity - Solar System - sodar eclipse-celestial sphere, Fundamestals of arbital
mecchanica- Spece environmeni (atmesphers, radiation & magnetic fields)

TOTAL PERIODS 45

COURSE OUTCOMES
At the end of this coorse, siudenis will ke able to

classily the companents of Abreraft and the basic Insinuments

& perlemm basie calevlation on Mechanies using Mewten law [or Lift, drag and moment.
#  gebect the subable maerials for Alrcrafl streetune

& pleniafly the typas of Power plants and 16 applications

« carmy ont and amabyre simple caloulation abowt space mechanics

TEXT BOOKS
1. Anderson, LI, “Intreduction o Flight™, McGraw-Hil, 2013,

2. Swephen. A, Brandr, “Imirociction 1o Aeronsuiies: A desiga pemspectve” Amesican Insitwie of
AcronmEies & Astronsutics, 1997
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EEFERENCES
1. Wiesel, William E., Spaceflight Dynomics, Tata MoGraw Hill Publishing Comgany Limited New Delhi,

2. Kemmode, AC, “Mechanics of Flight™, Himalayan Book, 20012
3. Shevell BB, Fundamertals of Flight"™, Pearson Educatic, 2002,
4. Vallado, Dovid AL, Fondamentals ol Asredymamics and Applications, Klawer Academic Puhlishers,
Laondon,
5 Willtam 1. Asiore , Bobern B, Giffen , Wiley 1. Larson | Usderstamling Spoace: An Intreduction to
Astranautics, 3nd Bdition (SpeceTechnalogy) , Jemy Jon Seliers.
WER LINKS
I. hitp:/faeronssics hpage com
2. hupechnicalsymposiom comdectorenotes AERC_3SEM_1 11 305MOL himl
Mapping of Course Ooteomes with Program Ooicomes
(1723 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak
Programme Oul comes (T0s] PS0s
C: | poy | Poz | PO3 | Pos | Pos | P06 | PO7 | POS | POY | POIe | PO11 | PON2 | PSON | PSOZ2
ol i F) 3 ‘ i 3 . . . 4 2 3 2
coz| 12 3 3 3 2 2 3 - - E 2 3 .
Co3 | 3 F3 1 2 2 - - - 2 ¥ 2 2
04 2 2 2 3 - - - - 2 3 1
Cco5 | 3 2 2 3 3 . ; : - ] 2
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AETISI0A FLUID MECHANICS AND MACHINERY I pno 3

COURSE OBJECTIVES

Ta enable the stulents 1o
#  anly shout the Bacic sl properties and low charscrecisric

* apply the conservation lows to flow throwgh pipes pnd hydraulic machines
& know the importance of dimensional analveis.

-

study about the voriows types of pumps and its applications.

¢ understand the imponance of vamous 1ypes of Dow in nerbines.
UNIT I FLUID PROPERTIES AND FLOW CHARACTERISTICS i
Upits and dimensions-Froperiies of luids. Flow charscteristics — concept of control valume - application of
continuity equation, encrgy cquation and momenium cquaticn.
UNIT 1 FLOW THEOUGH CIRCULAR CONDUITS 2
Hydraulic und energy gradient - Laminar fow through circolar conduits and circolar anmuli-Boundary leyer
COnCEpE = Iypes of boumdsry layer thickness = Darcy Wekshach equation =friction facear. Moody diagram.
commercinl pipes- minor Insses = Flaw through pipes in serics and parallel
UNMITIH DIMENSIONMAL ANALYSIS 1
Becd for dimensiomal unalysis — methods of dimensional annlysis — Similiude —ypes of similiode -
Dimensionless parameiers- application of dimensionless parameters — Model annfysis,
UNITIV 2 FUMFPS L1}
Impoct of jets - Euler™s equation - Theory of roto-dynamic machines - variows efficiencies— velopity componeats
# entry and exit of the podor- velocity riangles - Centrifugal pumps= working peanciple - work dens by the
impeller - parfermance curves - Beciprocating pumg- working panciple - Botary pumps —classificstion.
UNIT ¥V TURRINES {1}
Classification of turbines — beads and efficiencies — velociry tiasgles. Axial, sadial and mized fow narbines
Pehon wheel, Francis murbine and Eaplas erbines- workkng princlpdes - work done by water on the meeer — drafi
tibe. Specific speed - uail guantilies - perfosmance curves for msbine: - poverning of mrkbines.

TOTAL FERIODS 45

COURSE OUTCOMES
Al the sicl ol this crdirse, shidents will be ahle o

+  ppply mathemoticnl knowledge to predict the properiics and charscteristics of a fluid,
& perform the fow analysis in circular pipes

& identify phowt the concepts invelved in dimensional analysis

& analyze the performance of pomips and s industrial applizations,

*  execule the perfonmonce calculations of turlines,

TEXT ROMIKES
1. White F, Fluid . Mechanecs™ 5th Edition, Tata McGrow-Hill, , New Delhi, 2011,
2. Modi PN and Sedh, 8.0, "Hydraolics amd Floid Mechanics®, Stapdard Book House, Mew Dielhi 2009,
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REFERENCES

I. Serseter, W, Lo oand Wylic E. B, “Fluld Mechanics”, MeGraw Hill Publishing Co. 2000

2. Kumar K, L., "Enginsering Flusd Mechanics”, Eurasia Publishing House(p) Lul,, New Delhi 2000

1. Philip J. Priwchard, | Fox and McDonald"s Iarodociion io Fluid Mechanies™, Eiplab Edinton, Wiley, 2001,
4. Wunus A Cengel and Jehn M Cimbals, Flukd Mechanics: Fundamentals amd Applicaiions”, Thind

WEB LINKS

1. hapedfwarwe npel videos im 200 200 1A uld-mechanbes himb

Edition Melrow-Hill, 2003,
5 R. K. Bansal, | Fluid Mechanics™, Laxmi Poblicatdons (F) Lil, 2008,

2. hitpnpielac infeourses'1 12105 1 HH

Pl apping of Course Ouloomes with Progrsm Oulcomes
{123 indicates strenglh of correlation) 3-Streag, 2-Mediom, 1-Weak

Programme Cutcomes (POs) P50
COs | poa | PO2 | PO3 | POM | POS 1| P | POT | POS | POS | PO10 | POAD | POI2 | PFROT | PRO2
Co1 | 2 i 2 J 3 2 - - - < : i - 3 2
Cix2 i 3 2 | 2 3 . - . 2 3 2
co3| 2 2 1 E| 2 1 . : r ; 2 - 2
Cod | 3 3 1 e F 2 - - 2 2 3 2
Cos | 3 | 3 2 3 3 - - - 3 ? 3 2
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AE1A3M S0LID MECHANICS 300 3
COURSE OBJECTIVES
To erable the stodents bo
¢ study the behovier of moterials due to axinl, bending, tensional ond combined loads,
* infer the krowledpe of Siresses in varions beams of mechanical, civil apd neronawtical engineering
s study abowt the bending of beams with its vasions methads,
#  knowthe application of torsion for varions material sections,
s ynderstand the basic concepts of bi axial Stresses with pressure for different zections,
UNIT T BASICS AND AXTAL LOADING 9

Etress gnd Sirain — Hooke™s Law — Elnstic constants and their relationship — Volumetric strain, Bar with uniform
andd varying section — composiie bar. Thermal Stresses — siresses due to freely falllng welghi.

UNITM  STHESSES IN BEAMS ]
Elear force and bending moment diagrams for simply sapperted and cantilever beams with concentrated boad and
uniformly disoibused — Beading siresses in straight beams — Skear Suesses In bending of beams with varioos

cross sections — beams of uniform sirenpth.

UNITIN  DEFLECTION OF BEAMS 8
Dowble integration method — McCauley™s method - Area moment method - Conjupate beam methad.

UNITIV — TORSION 9
Torsion of circdar shafis - shear stresses and hwist in solid and hollew circulor shafis — closely coiled helical
aprings.

UNIT V BI AXIAL STRESSES o

Stresses in thin cirenlor cylinder znd sphersical shell under infemal pressure. Combined lesding — Primcipal
Strecees oad mazimum Shear Siresses - Analytical and Graphical methode

TOTAL FERIODS 45

COURSE OUTCOMES
A the end of this course, siudems wil be able o

« undecstand priceiples of mathematics, basic sclences and engineesing.

o analywe the stress and bemting of beams in niciires

= apply kevsledge of science and engincening principles (o solve seronautical engincering prohlems.
o perform thie inesion analvsis process of beam secthins

*  pequire knowledge ahout the Bi Axial stress in stracfures

TEXT BOOEKS
I, Stephen Timoshenka, Times M, Gere “Mechanics of matersls” Van Nostrand Reinbold Co,, 1972
1 Rajput BK “Strength of Materials™s Chand and Comgany Lad 2012
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EEFERENCES
Stepher Timashenko and D, H Young, Elements of sinength Maoterials, Yol. 1 and Vol 1L T. Van No

Strand Co-Inc Princeton- .1

DymC Land I H Shames, | Solid Mechanice”, 2013,
Nash William, , Strenglh of Materaks™, TR, 2000

Timeshenkn 8,  Sirength of Materials”, Yol. 11, CBS Publishers, 2002,
Snmath L.5.,  Advanced Mechanics of Solids™, Tota WMoGraw-Hill Publishing Co,. New Delhi, 2003,

WEB LINKS
harpeSwwewe mprelvideos inf 200 200 Limech anies-of-solbds himl
2. harpfweh, mitedulemech/dontindex

Mapping of Course Outeomes with Program Chatcomes
(172 indicales steength of correlation) 3-Sirong, 2-Medipm, 1-Weak

Frogrammme Oulcomes (FOs) PS5
COs | pon | Po2 | Po3 | P04 | POS | Pos | POT | POS | POR | POIO | POII | PDIZ | PSOD | PSO2
ol | 2 3 3 2 2 - = z E 2 3 z
coz | z 3 1 2 . 2 2 3 2
€Coa | 2 3 2 3 5 3 E * E| 2 2 2
Coq | 2 3 2 i . 2 2 3 2
05 3 2 2 2 = ' - - - - 2 ) 3 2
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AEISI05 THEEMODYMAMICE AND HEAT TEANSFER 300D 3

COURSE OBJECTIVES

To enable the students 1o
®  umlerstand the pritciples and Bagics of thermod yaamics.

*  study nhout the various air cycles and its applications.
& provide inedepth sndy of thermodynamic principles, theemnodynamics of state, basic thermod yramic
relations, properties of pure snbstnnces,

* infer the concept of air-conditioning and its conceprs

+  enlighten the basic concepts of bent transfer and propulsion eveles,
UNIT I BASIC THERMODYNAMICS 0
Systems = Zeroth Law, First Low = Heat and work transfer in Aow and pon-Mlow processes = Dilference in heat
capacities, Batio of specific heals = Second law, Kelvin Planck statement = Clausis sktement = Concept of
entropy — Entropy change in mon-flow processes — T-5 equations for entropy change — Numerical Problems
UNIT 11 AIR CYCLES L
Ajdr stamdard cycle approximations — Ckio, Diesel Cycles — Py and T-s diagrams —Description — Bfficiency,
Bean Effective Pressure - Comparisan of Ote, Diesel cveles far same compression ratio and heat inpat - Dual
cycles — P-v amd T-5 diagrams — Brayvion cycle for open and closed sysiems — Bfficiency of gas urbise cycle —
Bumericad problzms.
UNITIH THEEMODYNAMICS OF ONE DIMENSIONAL FLUID FLOW ]
Application of cenfinuity, memenlum and energy equatiens- Hankiee cyele - Ieniropic fow of ideal gacas
through nozzbes - Simple jer propulsion syseem - Thiust recker mstor — §pecific impulse.
THITIV  AIR CONDITIONIMG L
Principes of relrigertion, Air comfitioning = Vapour compression = Vapour shsorption types =Air cycle machine
= Humidity contral - Coefficient of performance - Properties of refr gerants
UNIT Y BASICS OF HEAT THANSFER 9
Types of heat transfer-free convection-forced convection- specific impulse - sdeal and nop- ideal evele analysis -
comnduction in parallel, radial and composise wall

TOTAL PERIODS 45

COURSE OUTCOMES
Al the end of this course, students will be able to
s apply thermodynamic Tows (o solve the comples enginesring problems,
& explamn the principles of contimnny, momeniim and enengy equatian to solve the problems in simple je
propulsken sysiems.
#  determine the effciency and aet work of the oo, diesel, and bravton eycles, and to make cornections
between these cveles and mrcrlt propulsion systems.

*  caleulse the design parmmeters for various pir conditiening companenis,
o apply the basic comcepes of beat transfer (0 solve the variouns engineering problems
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TEXT BPOOES

Nag P K, Engineering Thermadyramics™, Fifth Edition, Tata MeGraw-Hill, 2013,

2. Bathakrishnan, B, Fundsmentals of Engineering Thermaodymamies”, Premtice Hall, 2005
REFERENCES
1. Ciorded ). Was Wylen and Bichard E Sonmtag,  Fundamentals of Clazsical Thermadynamics”, Sixth
Edittan, Wilew Publicatioa, 2003,
2. Yunus A. Cengel and Michael A, Boles, | Thermaxlynamics an Engincering Approach™, Seventh Edition,
Tata MeGraw-Hill, 20140
3. Oates, GO, Aero Thermeod ynamics of Alreraft Engine Componenis”, ALAA Edveation Series, How
Yark, 1585,
4. Helmar P, “Thermodmamics ™, 3rd Bdition, MoGeow-Hill, 1995,
5. Prasanna Kumar Thermodynamics "Enginecring Thermodynamics™ Pearson Bdocation, 2003
WEE LINKS
I, hupatnprelac infoonressWehcnmse-conten=TTT-K ANPURRasic_Thermedynamicsai TOC him
3 hipyVapielac mdcourses/1 121051237
Mapping of Conrse Ooicomes with Program Ol oomes
{1273 imdicates strength of correlation) 3-Strong, 2-Medinm, 1-%¥eak
Programme Outcomes (FOs) P50
COs | pon | POz | P03 | P04 | POS | POS | POT | POS | POS | POO | POIL | POIZ | PSOT | PSO2
ool | oz 3 ). 3 2 - 2 = = * = 2 3 2
Ci2 2 E | 1 ] - - ] 1 ¥
C03 E] ) o 7 2 3 1 = = 3 1 2
codl a2z |32 |3|2]|-]- - - z 3 :
Cos | 2 E| 9 1 | 2 7 - - a 1 2
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AEL6IDG FLUID MECHANICS AND MACHINERY LABORATORY e 0 a4 2

COURSE OBJECTIVES
To erable the stodents o

¢ study and experiment the flow messurement amd the performences of the various fwid machinery
»  familiarizs the basic law an the lurbises

+  impar the knowledge of pumps
& learn aboi the viscosily

LIST OF EXPERIMENTS

I.  Calibration of veniorimeses

[

Pressure measurement with pitot static fube
Dretermination of pipe Mow hosses
Verilication of Bersoul s theetem

Flow visualization by Heleshaw apparatus
Performance test on ceatrifugal pumps
Performance test on reciprocating pumps

Pecformmance test on prston wheel barbines

USERINEE N B e

Performance test om Francis tarhine

e Deterasaation of Viseosiy of o Fluid
TOTAL PERIIDS 6l

COURSE OUTCOMES
A the el of Mhd couse, ansdens will be akle

*  pain the knowledge measurement equipments for flow measuremen

¢ performthe fow visualization of vardous apparsius

*  analyre the perfonmance thrust on different Nuid machinery pumps

& analyze the problems in turbine

Mapping of Course Outcomes with Program Outcomes
(1123 inabientes sln:lglh of correlntion) 3-Slr-mi:_, -Adedinm, 1-Weak

Programme Ohoteomes () P&
COs | po1 | po2 | PO3 | PO4 | POS | PO | POT | POS | PO9 | POID | POII | POIZ | PSR | PSO2
Cow | 2 L] 2 1 3 - - - - - - 2 3 2
COzx | 1 k] 3 2 FJ - - - = T z 2 3 2
Cco3 | 3 z ! 3 3 z . . . - . 2 2 2
Co4 | 3 z 3 3 P 2 - 3 ) 3 2

e AL
LT
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AEL&IT STEENGTH OF MATERIALS LABORATORY a 0 a4 1
COURSE OBIECTIVES
= impart the knowledge intesting the materials for hardness, fatipue, impact, tension sl torsion,
#  [amilinrize the hardoess of maerials
*  impar the knowledpe of strength of materials
*  leam abowt the Fatigue
LIST OF EXFERIMENTS
. Determise the BHN using Brinell Hardness Test
3 Determdne the BRHM wing Rockwel] Hardness jeal
1. Determine the Tepsion of vagious Materals using Tension les
4. Determuse the Torsion of Varisus Materals using Torssen et
5. Determine ihe Impact Strength value by using lzod Impact tes
6, Determane the Impact Swrength value by uging Charpy Impact test
T.  Perfoom the Reverse plaie bending Potigue tesi
g. Perfomm the Rmating Beam Faligee teat
G, Testing of springs
10, Pecfonm the Block Comgpression Test for various Matedals
TOTAL PERIODS 60
COURSE DUTCOMES
At the enad of this course, students will be ahle to
»  porfor different desensctive Lesting
o gadn knowledge of tergion, Fangee and Terson
= claraclerze matesials by s strength walues
o perfonm compression test of vatkous matenals and springs
Mapping of Conrse Outeomes with Progrom Quicones
(1273 indicates strength of correlation) 3-Stromg, 2-Medium, 1-Weak
Programme Cutcomes (POs) PSSO
COs | po1 | poz | Po3 | Po4 | POS | Pos | PO7 | POR | POY | PORB | POND | PoOz | PSR | PSOZ
i I i 2 1 . . . . . = 7 i 2
Cn2 2 k| 3 2 - - - - - 7 i 2
Co3 z 3 2 3 . . . . . . . 7 2 2
g 2 i 2 3 - - - = - T E| 2
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AELGI08 THERMODYNAMICS LABORATORY s 0 4 2

COURSE OBIECTIVES

To ennblez the sadents ¢

cnhancs and experiment the basic knowledge in applied thermadynamics and engines
familiarize the fow of hea exchanges

Impart the knowlkedge of air-condition
lenm about the thermal conductivicy

LIST OF EXPFERIMENTS

Pecfommance teston a <-simoks cngine

Yalve timing of 4 4 — stroke cogine and poot lkming of a 2 stroke engine

3. Determumation of effectveness of a parallel flow hea exchanger

4, Determination of effeci veness of a coamter Tow hewt exchamger

5. Determmnation of lssating value of a fisel

. COP fest on o vapoor compression refnigenation test rig

T, COP test an 8 vapoar compression air-conditioning test rig

8. Determination of specific heat of solid

Determinotion of Thermal Conchectivity of sclid,
L. Determanation of Thermal Resistapce of a Composte wall.
TOTAL FERIODS 60
COURSE (MWITCOMES
Al the end of this course, stidents wil be able o

s perform fest on disselipetrol engine

*  explein the charpctenstics of the dizselpeiro] engine

s compute the propertics of the fuels

= galenlnte performance cocfficients of vapour compression eystems

Mapping of Course Dutcomes wilh Progrom Dotcomes
(1273 indicates strempih of correlation] 3-Strong, 2-Medinom, 1-Weak
Programme Outeames (POs) PEOs

COs (po1 | POZ | PO3 | POM | POS | POG | PO? | POS | PO% | PO10 | FO11 | POIZ | PSOL | PSOZ
Cion - 3 - 2 3 2 - - 2 o - 7 i 7
col | 2 3 ] 3 3 - | 2 2 3 2
03 2 3 - 3 ! 3 3 3 2 2 2
Cid 3 . i . 2 2 2 . 2 3 2 k| 2
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AELsdDl AERODYNAMICS o 0 3
COURSE OBJECTIVES
To epable the stodents to

¢ introsbuce the concepts of mass, momentum and energy comservation relnting to scrodynamics,

» make the student to wnderstand the concepd of vorticity, iroiadionality, theary of airfoils and wing

EI TS

v stualy the comformad transformation process.

* introduce the basics of airfoil wing thecry and its applications,

= [learn the boundary layer theory aml its problems
UNITI INTRODUCTION TO AERODYNAMICS L
Aerodynamic forces and moments = Presune distribution on an aitfol = Types of drag = Continuity, momemam
and energy equations — Incompressible-nviscid flow - lerotadosal few - Cireulaten and Yooty - Euler™s
equalion— Beenoulli™s Equation — Pltot tube: Measurement of airapeed, Predsune Coefficient.
UNITH TWO DIMENSIONAL FLOWS g
Elementary Oows = Unifoms, Seurce, Sink, Doubler and wonex Dow, Combitadon of o eeiform Oow with o
sowrce and sink, Nen lifung Qow over a circalar eylieder, Lifing Oew over & cylinder, Kona Joukewska theosem
and Generaticn of lift, DM Akmbert Paradox, Magnas clfec-Numerical Prohdenses
UNITIN CONFORMAL TRANSFORMATION B
Jonkowski transformation snd its application to floid flow problems, Jonkowski, and Karman-Treffte Profiles-
Mumerical Prohlems
ONITTV  ATRFOIL AND WING THEORY in
Aidrfoal Nomenclstare = Airfoil charscteristics, WACA nirfoils and Mosdern airfoils = Kota condition = Thin
airfni] theory and its applicatioss = Acrodynamic Cenler = Horse shoe vortex, Vonex filament — Biol and Savant
law — Dwownwash and induced deag — Helmboler thearema, Lifting e theary and i Bmitstions
UNIT ¥ INTRODUCTION TO BOUNDARY LAYER THEORY 8
Boundary laver and boundary liyer thickness, displacement thickness, momentsm thickness, energy thickness,
shape parameter, boundory laver equations for a @eady, two dimesciona) incompressible feow, boundary laver
arowih over a [l plae, entical Beyiolds nuasher, Blasiis salaton, basics of trbalens Dow

TOTALFPERIODS 45

COURSE OUTCOMES
Al the end of thizs course, students will be able to

e ppply airfoll theory o predict alrfioll pecformance and behavies of airflow over bodies
e analyre and aptimize the alrerfl wing performance,

¢ perform the dimensional analysis in two dimensinns

¢ amalyme tee problems of incempeessible Mew for airfeils

v explain the propenies of Beundary lyer
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TEXT BOES
1. Anderson, 1D, | Fundumerntals of Acrodynamies”, Filth Edition, McGraw-Hill Book Co., MNew York,
2012,
2. Houghton E L, P. W. Carpenter, Steven H. Collicaort, snd Danlel T. YValentine,  Aerodynamics for
Enginzering Students”, Sixth Editdon, Bulterwonb-Heinemann, 2012

REFERENCES
I, Clancy, L1, JAcrodynamics”, Pliman, 1586,
2. Busthe A M and C.¥ Chow, Foumdstions of Aercdynamics: HBases of Aerodynamue Design”, Fifth
Ealirion, Wilew, 1997.
3. lohn ). Bertin and Buseell M. Commings,  Aerodynamics for Engmesrs””, Sixth Edition, Pearson, 0013,

WER LINKS
1. httpfmpiel acinfcourses 100 | D305
2. hitpffocw, mitedwicourses acranantics-and-nstronautics’ 1 6- 100-nerodymamics-foll - 2005 Jecire -nodes’

Mupping of Course Duicomes with Program Outcomes
(LYY indicates strength af correlation] 3-Sirong, 2-Medium, 1-Weak

Frogerimumee Chsleomies (POs) Faiks
COs | poy | P02 | P03 | Pt | P05 | Po6 | PO7 | POS | POS | Polo | POIL | POz | PSR | PSO2
Ci 2 3 1 3 z - - - 2 E| 2
Co: | 2 3 I 3 & 1 - . . - z | 2
CoO3 | 2 3 2 2 3 2 - - - 3 - 3 r) 7
Cod | - z 2 3 - 2 - . . 2 3 2
CiO5s 2 3 d 3 3 K| . - - - - 2 k| 2
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AET&02 ATRCRAFT PROPULSION a0 @ 3

COURSE OBJECTIVES

Tao enable the stwlents 1o
#  imroduce hagic cancepls and alient fearures of engine components af jet propellad engines which ane

opersied in simosphens 1o studends.

e familinrize with jet propulsion composents and its metfods

= anderstond the performance and types of combustion chambers and pozzles,

e souly phout the dedails of compresser of jet propulsion snd hypersenic propulsion

= infer nhout the working of herbines and its applicotions
UNIT I FUNDAMENTALS OF ATR BREATHING ENGINES L]
Clasaification al gas wibincs — apen eyele and closed eyele tubines, efficiencies - llustatbon of working of gas
turhine engine — the throst equation — factors affecting theust — effect of pressore, velocity ond (emperatene
chanpes of mir entering eompressor — metheds of throst pngmentation — characteristics of tarboprop, mrbafan nnd
turbayjel = perfomunce charscterstics.
UNIT 1T INLETS FOR JET ENGINES .
Internal flow and Seall in subsomie inlets = selation between miminem area ratio and eeenal decelesstion matio =
diffuser peeformance — supersanic indets — staiting problem on supersonlc inlss — shock swallowing by aca
variation — Mumerical probilems
DHITIHD COMBUSTION CHAMBERS AND NOZZLES 1n
Clessification of combesion chambers = combustion chamber performance = effect of eperating vardables on
performance — Mame stahilization el Now in noeeles and mozede efficiency - bosses in noezbes — cquilibrium
flowr and frozen flow in mozzles- tam phase flow in noszles — ejector and varable srea pozzles - interaction of
nozzle flow with adjacent surfaces = thrst reversal- Mumericn] Problems
UNMITIY  COMPEESSORS FOR JET ERGINES ]
Princlple of operation of ceamifugal compressor amd axial flow compressece— Work done and presswure dse —
velocity disgrams — degree of reaction — free voriex and constant reaction designs of axial MTow compressor —
performance characieristics of ceniriligsl and axial low compressors
UNIT ¥V TURBINES FOR JET ENGINES o
Impulse and reaction hlnding of pas mrbines — velocity miangles and power outps — elementary theory — vories
theory — choice of blnde profile, pitch and chord — estimaticn of siage performance — limiting factors in gas
turbing design- sverall rbine pedormance = methods of blade coaling = matching of wrbine apd compressor =

ramerical prahlems.

TOTAL FERIODS 45

COURSE OUTCOMES

A the end of this course, sudents will be ahl: o
+  identify the engine components of jet propelled engines analyze thermodynamics of an aireraft ot engine
# pstimaie the besi possible engine perfonmance

*  pssess the indernal mechanizms of gas narbine epgine components

*  evaluate the operating charsclersstics of compressars and Turhines
s expmine the working of turbins
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TEXT BOOES
I. Hill, P.G & Peterson, TR “Mechanics & Thermodynamics of Propulsion”™ Addisen — Wesley Loagman
[, 2005,
2. James Award, "Acrospace Propulsicn System”, wiley 2010

REFEREMCES

I. Coben,H. Bogers, GFC, and Saravons mattoas, HILH. “Gas Torkine Theory'”, Longman, 2006,

I Dhares, GUC, “Aero thermiynamics of Alreeall Engine Compenents”’, ALAA BEducation Seriex,
MNewYark 1085

3. Rolls Royee, “let Engine”, Sth BEdiion, Rolls Royee Techaical Publicarions, 200 5.

4. Mahur, ML, and Sharma, B P, “Gas Tursme, Jet ond Bocket Propulssen™, Standard Publishers &
Dristribusors, Delhd, 2000,

5 GasesanV, Gas Turbires”, Third Edwion, Tato MeGeaw-HIIL 2000,

WEE LINKS
. hupfinpiel ac infeourses/ 101101001/
2 hupdteraew mptel videos. in 2001200 1 et-airemfi-propuision. hem]

Mapping of Covrse Outcomes swith Program Outcomes
(/273 indlcates strength of correlation) 3-Strong, 2-Medium, 1-VWeak

Programane Ouicomes (POs) P80s
COs| poy| poz| Poa| rou| pos| ros| Po7| POS| PO9| Po1s| PON1| POIZ| FSON| PSOZ
col | o2 | 3 1 3 2 2 3 - - . 2 2 p 2
coz | - 3 | 2 2 | . . 3 ;. 1 2
co3 | - 3 2 2 3 3 " - % £ 3 3 2 2
coq | - 2 2 3 2 2 2 . 2 3 z i z
cos | - 3 v} 1 3 1 2 . 2 2 2 k| 2
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AETSI0A ATRCRAFT STRUCTURES 1 3 20 4

COURSE ORJECTIVES

T znable the stslents 1o
& provide the socdends an underdianding oo the aireralt baghe strcimes

#  infer ohout the indeterminste ond deferminate sircrafi strocturnd componends,
#  learnaboul varous energy methods and its applicatons

& ghdy shout the column and loading functions

= offer the design process using different failare theosies
UNIT 1 INTRODUCTION TO AIRCEAFT STRUCTURES 15
Afrcrafl construction methods = Components of Semi-monocadque structune = Component loals = Stress types -
Siress-strain relstion = Stroin-displacement relations - Bquations of equbibnum - Strds tensor - Lame™'s congtant
- cidsical dilaton
UNIT I ETATICALLY DETERMINATE AND INDETERMINATE STRUCTURE 15
Tuss analysis — Method of jeinis — Method of sectbons — Clapeyron™s three momem eguation — Momem
dretribution setlad.
UNITIHT  ENERGY METHODS 15
Sirsin energy due to asdal, bending and worsional Joads — Castiglianc”s theeress — Maswwel™s reciprocal theorem,
unit hoad method = Application to beams, misses, fromes, rings, el
UNMITIV  COLUMNS 15
Columns with various end comlitions = Ealer™s Column curve = Ranking™s fomuks = Codumn with initial
curvature - Eccentrie leading — Soath well plat — Beam column,
UNIT ¥ FAILURE THEQORY 15
Maoximum Stress theory = Maximum Strain Theery = Maximum Shear Stress Theary = Distortion Theory -
Mlaximum Strin enefgy theory = Applicsion [ asreralt Structinl problems,

TOTAL PERIODS 75

COURSE OUTCOMES
Al the end of this course, students will be able o
o understand different aireead ctructures,
= calewlate dhe response of statcally lmletsrannate striciares under varsous loading comlitons.
= apply the reaction forces of structures using sirain encrgy concepd.
®  CREARc @ strucluce bo camy Uee given lowd.
®  pxpming the struciural fallures using failure theories

TEXT BDOKS
|. Dorakisan B.K, “Analysis of Aircraft Strectures — An Introduction”, 2 Edition, Cambridge University
Fress,
2 Megson THG, “Adrerat  Stuctores  for  Engineering  Siadents” 4% Edition,  Elsevier
AerospaceEngineering Series, 2007
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BEEFERENCES

I. Prof § K Maiti, “Advanced Sirengih of Materials™, NPTEL, Web course, Depariment of Mechanical
Engineering, Indian Institute of Technology, Bombay
John Cutler, Jeremy Hber, “Understanding Afrceafi Structures™, 4 Editlon, Wikey Balckwell publishing.

(3

3. Lakshmi Marasaiah G " Adrerafl Strseures”, BEP Books Pl Lid- Hydetabud
4. Peery D] "Aircraft Sirectures”, 2* Editian, McGraw HilL

WER LINKE
1. hirpfwww nptelvideas, im 301 270 1/strecoural-pnnlysis-ii, himl
I hapufwsew mplelae infoouries’ ] I2 107 14634

Mapping of Course QOulcomes with Program Oaleomes
{1/27) indicates strenglh of correlation) 3-5trong, 2-Medium, 1-Weak

Programime Oulcemes (F0s) PSS
COs | pon| roz| Poa| pod| ros| pos| Po7| Pox| POe| Po10| PONL| POLZ| PSOO| PSOZ
il 3 E| 2 3 - £ - 3 = - - 3 /| 3 2
co:| 2 3 2 3 2 2 3 ; 3 2
3 d 3 2 2 3 3 - - - 3 rl 2 2
cod | 3 2 2 3 2 3 2 2 3 :
Ci5 2 k| 2 1 3 F 3 ) 3 2
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AELsd0d ATRCHAFT SYSTEMS AND INSTRUMENTATIONS o0 3
COURSE OBJECTIVES
To epable the stodents to

¢ impart the knowledge of bydraolic and preumatic systems components.

*  smdy the engines and ifs varows contrel systems

s gain knowledge of sdvance confral systems and its applicstions

#  learn ahoot the types of instraments and its aperation incloding ravigational instrments

s understand shout the cockpit lnvont of o aircrdi
ONIT I CONVENTIONAL ATRCRAFT SYSTEMS L]
Conventional Might comtrol sysiem = Hwinelic and Paeumatic systems = Electrical Power peneration  and
distribution system = Environmental control system = Desdcing and anti-icing systems = Landing gear sysiem =
Adrerafl fuel gystems.
IINIT & CONVENTIONAL ENGINE CONTROL SYSTEMS L]
Fuel systems of Piston engine and Jet engine = Main engine comporents and functions of jet engines = Engine
lubrication sysiems - Accessory gear box and accessanes daven — Engine stanting system — Main and Adter
burner fuel control systems = Thrust reversing and Thrust vector consral,
UNITIIN ADVANCED TECHNOLOGY SYSTEMS L]
Autopilol system = Advanced [ight control syitems = Flight Masapement System — Commainication amd
Mavigation systems — Eslar and weapon control systems — Foll Authority Ddigital Engine Control {FADEC)
syslem
UNITIV  AIRCRAFT INSTRUMENTS 9
Flight insrments, Mavigatien and Communscaiion iasimmenls, Lig,.'rq:.mq-.e. Acceleromelees, ..ﬂ.ir:pEEtI. iRl a T,
Mach meter, Electronic borzontal situstion indicatos, Horizontal siuatien indicator, Multi Function Display,
Antitade direcror indicavor, Primary Flight Display, Eagine nstnumenis apd disploy — Opemtion apd principles,
Flight [atn Becorder (FRR ), Cockpit Voice Recorder (CVH)
ONIT V¥ COCEFIT LAYOUT L]
Erpanomde lavaw — Comeols and lndications — Display sysoema — Self tes and Hull-In Test Equipment (BITE) -
Cockpit air-comditioning and pressurizatbon — Challesges posed by cockpén (o the desigeer — Fallure warning
syEham

TOTAL FERIODS 45

COURSE OUTCOMES
At the end of this course, stodents will be able to

*  compare the festures of varons flight control systems.

& deseribe the principle and working of different aircrof svstems,
s pnalyze the performance of variows aircraft engine systems.

*  acquire and interpret dsta from varous aireradl insinuments.

o adeatily the various cockpin controks.
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TEXT BOOES

FPaltert E H I, Adrerafl Insruments — Prnciples and Applications™, Second Edition, Longman House,
1581,

2. Pallen EH ) and 8. Cayle, | Autemabe Flight Control”, Fourth Edition, Blackwell Science Lid, 1993,
3. Irwin Treager,  Adrcrafi Gas Turbine Engine Technolegy”™, Thind Edition, MoCirw- Fill, 2003,
REFEREMCES
1. James Powell, _Aurcrafl Radie Systems”, Shroff Putlishers, 2006,
2. laa Moir and Allan Seabradge,  Awrcralt Systeme - Mechanical, electrical amd avionics subsysiems
insegration” Secand Edidon, Professicnal Engineering Publishing Limived, 2001,
3. lIon Muoir. Allan Sepbridge and Mabkoolm Jukes,  Cral Avienics Systems”, Second Edstion, Wiley, 2003,
4. "General Hond Book of Adrfronee snd Powenplant Mechanics™, U5 Depr. of Teansponotion, Fedesal
Aviation Administration, English Book Store, Mew Daelhi, 1995
3. Mike Tooly and David Wyatt, Asrcraft Communications and MNavigotion Systems: Principles,
Maintznince and Operation” Butterworth-Heinemann®s Series, 2007,
WEE LINES
1. hatpwww fan goviregulations_pelicies
T harp s niuniv, com
Mapping of Course Duicomes with Progrom Qulcomes
(1/2/3 indicotes strength of correlation] 3-Strong, 2-Medium, 1-Weak
Programms Chatcomes (PMDs) Pa0s
COs | pon| poz| o3| pou| pos| pos| Po7| POR| PoR| Pone| Ponr| Ponz| Pson| psoz
il 3 2 i 2 3 - - - z E| 2
coz | 2 2 i 2 2 - - - - - z i 2
co3 | 3 I 2 Fi ;| Z - - - z 2 2
Cod | 2 2 | 2 2 2 - - - = - z 3 2
Cos | 2 2 2 2 3 1| - - : . - 2 3 3
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AEL6405 AERODYNAMICS LABORATORY f 0 4 2

COURSE ORIECTIVES

To ennble the sudents o
s familiarize the students in bagic acrodynamics and wse of wind tonpels
#  [wmilinrize the calibration of wind tennel

#  impar the knowledge of wind tonnel bolomce
#  leam abowt ihe differens airfoll i and drag

LIST OF EXPERIMENTS
l. Flow visualizaiion in waier flow channel

1. Flow visualization in smoke turnel
3. Plot of RFM VS test section velocity in a subsonic wind tunnel
4, Pressure distribution over circular cylinder,
5. Pressure distribution over airfeil and estimation of €, and Cp,.
6. Porce measiremend using wind iwunmel balance,
7. Determination of i and drag for the given airfoil section
&  FPresswe distnbotion over o smooth amd mogh circular cylimder.
0. Pressure distsibution over a symmetnc and cambered senofioil.
I Flaw visualization studies @ aubgomic Oows
L1, Swrface and Flow Pattern Visualization

TOTALPERIODS &0

COURSE OUTCOMES
Al the end of dds course, students will be able 1o

»  operate the wind tnnel for varous models
o gnin knowledge of lift |, drag and pressure relation
¢ pnalyre the pressore distribution sroond varioes models

¢ mcasure pressure distribution over different surfaces,

Mapping of Course Cobteemes with Program Chstcomes
(LF2FN mlbcates strengil of correlation) 3-Strong, 2-Medinm, 1-¥Weak

Progromume Ouicomes (Pds) _ PR0s
CO: | po1| poz | Po3 | Poa | POs | Poe | POT POS | POS | FOIO | PO | POIZ | PSOIL | PSO2
i 3 2 - - 3 - - - 2 z 2z i 2
2 E| 2 - 2 3 i - . . 2 ¥ i 2
cod | - |- | -]3|[3a|3]|3]-]3]| 3 2 2 2
04 1 3 2 - - 3 & 3 2
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AELsADR

AIRCEAFT STRUCTURES LABORATORY &

COURSE OBJECTIVES

T ennblz the students to
experiment the lond deflection characteristics of stnactural maserials nader differend {ypes of loads,

familiarses with recipeecal thearem

svguaind with mechanical properties of thin eylisder internal presgire

practically understond the principle of supzrposition

LIST OF EXPERIMENTS
Dretermenation af Young's moduliss of & sxaiertal

COURSE OUTCOMES
A the e of tds congse, sindents will be able o

L.

oo

Determinntion of deflection of p simply supported beam,

Determanation of deflection of a cantilever beam.

Determanation of (orees in statically indeterminate force system.

Venfication of Principle of superposstion

Verification af Maxwell™s HI!CIF:I"’EJL‘UJ thaarem

Column — Testing vsing variows materials

Souh — wells plar.

Testing of Riveted Joinds,

o 0 4 2

ik Dretermination of membrane stresses in a thin cylinder apder internal pressare.

know the stremgth of rived ord thin cylindsr

Mind whee propenties of different muterdsly

g knowledge of stress vaniaton in the deflected materials

analyre the strengths of different structures amd joinis

TOTALFERIODS 60

Mapping of Course Ouoteomes with Program Coteomes
(1/2/3 indicates strengzth of correlation) 3-Streng, 2-Medivm, 1-Weak

Programme Oolcomes (PiOs) PFE0s
COs | poa| Poz | Poa | Poa | POS | POs | POT | POR | Pow | POae | POI1 | POuZ | PSOM | PSO2
ool z i 2 . Z . . . 1 . 1 . 3 Z
coz z | 2 i - 3 - 3 - 3 - 3 z
co3 | 2 i d ¥ 1 . . . i . 1 - 2 1
4 ] 3 3 - 2 - 3 - 2 - 1 ] 3 2
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EM1Ad01 BUSINESS ENGLISH COURSE LAEORATORY LRIl |
COURSE ORJECTIVES

To enshle the sudents i
= levelop the reading skills of the students and make them famikarized in skimming and scanning,
= nshll the communication concepts to enhance the students” conversatwonal sklls through verioos practice

SESS10MS.
& [amiliarize them with 2 varisty of business correspondence.

¢ inculcate the receptive skills ie. Listening and Reading and to make the students well versed in the
Productive skills.

UNIT 1 READING &VOCARULARY
Linderstanding short, real notices, messages - detailed comprehension of fectual material- skimming & scanning skills -
interpreting visual information - reoding for degniled fachsl information - rending for pist omd specife information - resding
for grammiatical accuracy and understanding of fext structure « reafing and information trns{er.
UNIT 1 WRITING
Re-arranging appointments - asking for permission - giving instructions - npobogizing and offering compensation
- making or altering reservations - dealing with requesis - giving information ahouwt aprodact.
UNIT 1IN0 LISTENINI:
Listeminge b0 chort elephonie conversstion - Lisicmag o shon conversation of mopologue - Lbsening to speclfic
Al ki - ]'.'i:n;l'enlug 1o Comversaiom- inlerview, checussion
UNIT 1V SPFEAKING
Conversation between the inferfocutor and the condidate - peneral interaction nnd social Inngunge - A mini presentotion by
each candidate on a husiness theme - organizing a larger unit of discourse - giving informationand expressing opinions -
twn way codversalion betwesn condilates followed by feither prompling feom the lerlnemorn. Expretting opifioms.

agreeing and disagreeing.

TOTAL: 30 FERIODS
COURSE OUTCOMES

At the end of the course, the smdent will be sble
= enrich the vocabulary through reading and o develop their pronunciation skills.
= prepare Mawless reports and proposals,
= [isten to speeches and conversations and answer ihe questions.

= communicate fluently and effectively on any given topic and appear with confidence for on-line tests,
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TEXT BOOKS
1. Cambridge BEC Preliminary, Self-Study Edition, Cambridge University Press, New York, 2012
2, Whitby, Morman, Business Benchmark, Pre-intenmediale 1o intermediale, Business Preliminary,
ShrecMatrey Printech Pyt Ltd., Moida 2014,

Mapping of Course Dulcomes with Programme Ouoicomes
{15203 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Catcomes (POs)
Cil
POl | PO2 | PO3 | PO4 | POS | POG | POT | POS | POY | POI0 | POLIL | POI2 | PSOT | PSOZ |
o - - - 3 I - - 1 - 3 £ -
coz | - . - i . - 1 . 3
03 . . - . | - - - ) 2
0 = . . - - 1 2 2 3 3 3
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FAAVATENGINEERING COLLEGE, NAMAKKAL - 637 018

(AUTONOMOUS)

BE. AFRONAUTICAL ENGINEERING

REGULATIONS - 2016

(CIHOICE BASED CREDIT SYSTEM)
CURRICULIMNM
SEMESTER -V
E.Ma, Category | Couwrse Code Course Title L T P [
Theory
I P AE16301 s Drymamics i ] Ll 3
7 P AE16507 Aircraft General Engincering and Maintenance 3 i i 3
. ]"'mr.'lil:n:s_
3 P AB1G303 Adrcralt Structores 1 3 1 ¥ 4
4 PC AE1G304 Adrcralt Performance 3 ] i i
5 P AE1G305 Rocket Propuleion 3 ] 0 3
i PFE AElGLS* Programme Elective = 1# 3 1] L] 3
[ Fractical
7 P AE1a506 Adrcralt Stroctures [l Laboratory i ] 4 2
B PC ABL1G30T Propulzion laboratory 1] 4 1
q EE EN16501 Career Develapment Laboratory a 2 i
TOTAL | 18 2 1 4
SEMESTER - V1
S.No, | Category | Conrse Code Course Title L T r C
Theory
1 BC BAlo25d Principles of Manapemen 3 i} 0 3
] PC AEIGGD1 Computaticoal Fluid Dynamics 3 3 0 4
| rC AEARD2 Adrerall Sability and Cantrol 3 ] 0 3
4 PC ABIGG03 Theory of Vibrations 3 0 0 3
5 PE AELG25* Programme Elective — [1® 3 ] 0 3
fi 0OE AELG** Dpen Blective =17 3 0 0 3
Practical
7 P ARG Aero CAD and CAM Laboratory 1] 0 4 2
AE1B&IS Adreralt Engine and Stroctures Repair Laboestory a 4 2
o EE EMla601 Career Development Laboratony L1 ] 2 1
TOTAL | I8 2 (1] 24
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FROGRAMME ELECTIVE (FPE)

ELECTIVE-1
[ 5.No., Category Course Code Course Title L T P C |
i FE AEla13]1 Frinciples of UAY and BAY 3 1] ] 3
] FE AETG152 Experimental Stress Analysis 3 i 0 i
k| FE AE1G153 Ajrerall Commumicalion and Navigation Sysiem A Ll l 3
4 FE AEG]E4 Air Traffic control and Planning E] a ] 3
ELECTIVE -1
SMNo. | Catcpory Course Code Course Title L T r C
1 FE AELS251 Indusiripl Acrodynamics 3 1] il 3
2 FE AE16E252 Experimenal Aerodymismmics 3 ¥ {1 3
3 PE AR163253 Hypersome Asrodynaimcs i i i 3
4 FE AE16254 Wil Tumned Techniyues 3 ] fl 3
OFEN ELECTIVE (DE)}
ELECTIVE-I
SMe. | Cawgory | Course Code Conrse Tiile L. T P C
i OB AETES00 Aircraft Rules and Repulations 3 o i 3
L (8] AB18902 Wind Power Engineering 3 0 1] 3
3 OB AE S80S Aircraft Sofoty i a ] i
4 OE AE G904 Active Control Technolagy k] i ] 3
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SEMESTER V

AE16301 GAS DYNAMICS 3 00 3

COURSE OBJECTIVES
T erable the students to
= acquine the hasic copcepts of compressible fow

#  understund the belavior of airllow both intermal and external in compressible flow regime with particolar
emphasis on supersonic flaws.

*  kmnow the theory behind the formation of shocks and expansion fans in Supersenic flows.

#  gohaain the potemial Now in owe dimensional compressihle Dow.

w introduce the methodology of measurements in Supersenc flows,
UNITI FUNDAMENTAL ASPFECTS OF COMPRESSIBLE FLOW 10
Aerodynamics varinbdes ond fow physics - Aerodynamic forces apd momenis. Definition of Compressible flow,
Adiabitic steadly st Mow aqiations, Compresshility, comfinimty, momenium anl enerpy equations Tor stealy
ene dimensional flow, compressible Bemoulli®s equation, area - mach sumber - velocity relation, mach Cope,
mnch angle. Choked fow, Mumercal Problems
UNIT M INVISCID, COMPRESSERLE FLOWS H
One dimensional Now equations. Quisi-one dimensional Now - ene dimensional isentropic Qow through variable
area duct, criticnl conditions - characteristie mach aumber, ared-mach number relation - masimum dicharge
velocily - operating claractenisties of nozeles - lsentropi: Now threugh supersonte nazele,
UNITII  SHOCK AND EXPANSION WAVES 1
Mormal shack relations, Prandt™s relation, Hogoniob equation, Baykeigh Supersonde Pitot tube equation, Obligue
shocks, B-fi-M relation, Shack Polar, Reflection of oblique shock - Reyleigh flow, Fanno flow, Exponsion waves,
Pramdil-Meyer expansion, Stieched and detached shacks, Introduction to viscons fow = Introduction to boundsry-
layers, shock wave boundary-layer imeraction,
UNITIV  TWO DIMENSIONAL COMPRESSIBLE FLOW i
Potestinl equation for 2-dimensional comgressinle flow, Lincarisation of potentis] equation,  perturbation
putential, Linearized Pressure Cosfficient, Linearised subsonic Qow - Prandd-Glavert rale, Linsarised supersonic
fAaw, Methad of chasacteristics
UNIT ¥V HIGH SPEED FLOWS 7
Cntical Moch number, Drag divergence Mach number - Shock Stall, Supercriical Adrfoil Bections, Transonic
area mile - ."Il.l.'e:rll wing. W |:I|-.-q_-; « Wind lnnels Tor iransonse - 51q1ur.'-.|::|1i|.' amnid 'h.:,.|1rrmr|.'i|: Mows = shock ke -
Ciun teamels - Supersonic fow visualization methods

TOTAL FERIODS 43

COURSE OUTCOMES
Al the end of this course, stodents will be ablew

#  understand and apply the fundamental sspecs of compresable Now

#  understand and apply the fndamental aspects of compressible low

= compabe the caleulations related 10 shock and expansion waves
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s compute the squations for various paromelers in bwo dimersional compressible fow
= claborate the visuslizatgon methods of flow propentices
TEXT BOOES
1. Anderson J. 0, “Modem Comgressible Flow", MoGraw-Hill and Co., 3002,
2. Eabhakrishnam, E"Cas Dyoomices”, Prentice Hall of India, 2004,
REFERENCES
1. Shapiro. A H. "Dynamics and Thermodynamics of Compeessible Fluid Flow”, Bonald Press, 1982
2 Zucrow, M. J and Andersan, I, I, "Hements of Gas Dynamics”, MoGraw- Hill and Co., 1989,
1. Ooshoizen. PH., asd Carseallen WE. "Clompressible Fhued Flow®, MeCirw. Hilland Co 1997
WEB LIMNEES
1 hnpefmplel ac mfeanmes TOT10S05%
2 bupsioew mitedwicoursesiseranantics-and-astronautica’ 16- 100-aered ymamics-fall-2005eciure-notes!

Mapping of Course Dulcomes with Program Dulcomes
(123 indieates strengith of correlation) 3-Strong, 2-Mediom, 1-Weak

Programimse Dubecomes ([MOs) F50s
COs |poa [ po2 | o3 | PO4 | POS | PO | POT | POS | PO9 | POID | POT | POI2 | PSOL | PSO2
col | 3 2 2 3 3 3 3 - . . | I 1 3
Coz | 3 b k| E] i 2 2 - - . 3 2 3 2
C03 - 2 1 | - 2z 2 3 . . . 3 2 2 3
ciod | 2 2 3 i ¥ 2 3 . . . 3 z 2 r
Cos | o2 2 2 2 3 3 2 - - - 2 . K| 2
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AEI&S02 ATRCHAFT GENRAL ENGINEERING AND MAINTENANCE
FRACTICES

3 o0 3

COURSE OBJECTIVES
To enabbe the siudents (o

& stisdy about the various ground handling procedures of an akreralt

#  know aboul the grovnd servicing of Aircraft Subsystems,

#  leamn the eafety procednres and precaations requiremants

=  undersianid the inspection procedures

= introdece the basic hardware, materials, system processes invodved in aircrafi
UNIT 1 ATRCHAFT GROUND HANDLING AND SUTTORT EQUIFMENT 9
Mooring. jacking. leveling and towing operstions — Preparation — Equipment — precanfions — Engine staning
procedures — Piston eng me, turboprops and turbajeis — Engine fire extinguishing — Ground power anit.
UNITII  CROUND SERVICING OF VARIOUS SUR SYSTEMS 8
Alr coaditioning ond pressurzntlon system and thelr molmienance — Owypen and ofl systems and  deelr
maintenanee — Ground units and their maintenane:s,
UNITIII A[ATNTENANCE OF SAFETY B
Ehaop sofety — Electrical Safety — Fire Protection and Fire Safety — Safety Around: Compressed Goses, Hezardous
Muterials, Machine Tools =Flight Line Safety=Safety Aroaml Airplones and Helicopters=Environmental
cleanliness — Precaurions
UNITIV  INSTECTION 10
Progess = Purpige = Types = [nspection imervals - Techakques = Checkhist - Special inspection ~Publications,
bulleting, varbous manuals — FAR Alr wonhiness directives — Type ceniflicare Data sheels— ATA Specifications
UNIT ¥ ATRCHAFT HARDWARE, MATERIALS, SYSTEM PROCESSES B 1]
Hand tooks = Precision instruments = Special tools and equipments in ainplane maintenance shop= Tdentification
IE:'I'n.lI'u:I'Il:lg'_-' - !ipm'iﬁ::l!i-:‘m and correct uge of varioes adrerafl hrdvers (e note, babig rvets, screws se)
Amecican and Bradsh sysiems of specilications: — Threads, gears, beanngs, ele —Drlls, tpes and reamers —
Tdertification of all types of Muid line Gitings Maserials. Metallic and noometallic Plumbing conneciors = Cables
— awiging procedures, tess. sdvamapes of swaging over splicing

TOTAL FERIDDS 45

COURSE OUTCOMES
At the end of this conmse, stodents will be shle to

o glaborace the ground handling operations of an abecrafl

e garry ont ground servicing of critical sircrafi systems

e Jdentify the safely requircinents in the meienance bay

#  cornpie the effective inspection required fof vanioms parts of an aireeaft

#  compare the specifications standards of ircraft hordware systems
TEXT BOOKS

L. Aand P Mechanics, "Alrerall Hand Book®, F A A Himalayvan Book Howse, Mew Dalhi, 1994

I, Aoand F Mechanics,” GGeneral Homd Book™, F A A Himalayan Bok House, New Delhi, 19946
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BEFERENCES
1.  Kroes Watkins Delp, "Aircrfi Maintennnce and Repair”, MoeGrow Hill, New Yok, 1993
I BrammIL] and Bogges HE. “Adreraft Manterance”, Piiman Publishing coop., New York, 1940
1. Lamy Reithmeir, "Adrcraft Repoir Maonual”, Palamar Books, Morquedte, 1952,
4. Dale Crane, Avintion Maintenonee Technician: Power plants, 2nd edition, Aviation Supplies and
Academics Inc, TG
5. IJeppesen Sanderson. Standand Aviation bainicnance Handbook, leppesen and Company, 2003
WEB LINES
1. kg aaw fan. govdregularions_policiesfhandbanks_manunlz‘airerafttamt_handb ook
2 bipsiiiwaew, fan goviregulations_policieshandbooks_mnnuals'svision/phokmedinpilot_handbook, pdl

Mapping of Conrse Onteomes with Program Quteomes
(17203 imadicates strength of correlation) 3=Strong, 2-Mediom, 1-Weak

Progriomme Chateomes (PiOs) PSS
COs | poi [ POz | POS | POd | POS | POS | POT | POS | POR | POI0 | PON1 | POIZ | PSOX | PSO2
col| 3 iz z 2 3 3 2 * ] 3
coz | 2 z I 2 2 E 3 F) 3 1
Coa | 2 i 2 2 3 4 2 2 I 3
Co4 | 2 3 1 B E] X 2 2 2 2
cns | o2 2 2 2 3 | 3 2 3 2
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AE16503 AIRCRAFT STRUCTURES I I 20 4

COURSE OBJECTIVES
Ta enable the stndents to

® imirodiuce the various stroctural companents of aircrafis

¢ familiarize with different section of beams subjected 1o various types of loading.

®  know the theoretical and methodological approaches to design airoraft stnachnes.

¢ provide the knowledge on the impontance of sinsctural annlysis of aircrafl.

o sty the behavior of varsous airerall groctunal companents unsder different types of loauds
UNITI URSYMMETRICAL EENDING L ER
Bending stresses in beams of wnsymmetrical sections -E-method-Meutral axis methisd and Princlple axis Method-
Berding of symmetric sections with skew loads.
UNIT I SHEAR FLOW IN OFEN SECTIONS 9e7
Thin willed beams = Concept of shear fow = shear centre = Elostic axis = one oxis of symmetry = wall effective
el inefTective in bending = unsymmetrical beam sections
UNITIII  SHEAR FLOW IN CLOSED SECTIONS 947
BEredi — Batho fonmula — Single and Multi-cell stmictures — spproximate medhods — Shear fiow in single, muli-cell
strpctivnes under loesien — Shear Now in segle and multi-cell upder bending with walls effective and ineflective.
TNITTV BUCKLING OF FLATES 07
Bectomgular shesis under compression = Local buckling stress of thin walled szcfions = Crippling stresses by
Mewdha's amd Gerand™s methols = Sheat stilfener panels = FEffective wihh = imer river aml sheet wrinkling
failures.
UNITY STRESE ANALYSIS TN WING AND FUSELAGE G5
Shear resistant web beans - Tension fiald web beams (Wagner Beam) — Shear and beading moment distabution
foe cantilewer apd semi-cantllever iypes of beams — loads on alrerafls — Bfi disigibution — V-n diagram — G

Borads,

TOTAL PERIODS F]
COURSE OUTCOMES

Al the end of this coorse, students will be able o

®  analyve the response of stroctures due to onsymmetncol bending,

®  jdenrify and analyze structuril problems commonly escoaitensd in alcrafts.

®  find the shear low owver the sectien

®  deferminee the effect of & varicty of boading and suppon condiions on the small defllection of beams
# jdentify varous types of struchral componenis and their Inacing paitern.

TEXT BOOKS
1. Megson T.H.G, “Adrerafl Structures for Engineening Students™, Jihediion Butterwerth Helpemann,

2. Brohn. EH “Analvsia and Desipn of Flight vehicles Strctunes”, Tri = state off s company, USA, (1985).
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REFERENCES

I, Peery, DL, amd Azar, 1.1, “Adrcrafh Structures™, 2nd edition, MoGraw=Hill, M.Y., (1593}
I Rivelln, B.M. “Theory and Analysis af Flight Strectmes”, Melraw=Hill, {1993).
3. Michoel Chun-Yung Miw, "Airframe Structural Design: Procticnl Design Information and Dada on Aircrofi

Structures”, 2ol edition, AdasolAdastrn Enpineering Center, (2006]),

4. Howard I Curtis, "Fundamentals of Aircrnft Structural Annlysis", WCB-MeGrow Hill, {1997}
5 Lakshmi Marasaiah G " Aircraft Stnoctores”, BEP Beoks Pyt Lud-Hydershad

WEB LIMES

I hepednpeel ac infooursess 106 [ DBMM9/65

2. heipspritnmashutoch wordpress. com

Mapping of Course Cutcomes with Program Cuteomes
(1/2/3 indicates strenpth of correlation) 2-Strong, 2-Medium, 1-Weak
Programime Ouleomes (POs) PEOs
C0s Pl | PO | B3 | BOd | PO5 | PG | POT | POE | POY | OLD | POLY | POIZ | PSOL | PSOEZ
il i 2 3 | 2 3 . 1 3 kY
Coz | 3 2 z 2 i 3 3 2 3 )
Co3 | 3 1 2 2 2 3 2 . . . i 2 2 3
Cod | 3 | 3 2 2 > 2 = 3 - 1 7 7 2
Cos | 3 k| | 3 3 d k] . . . 3 2 3 2
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AE16304 AIRCRAFT PERFORMANCE 3 0 0 3

COURSE OBJECTIVES
To enahle the students to

o spdy indetadl abowt fundamentals of fight performuansce.

»  goquire the knowledge of power required and availoble for stendy flight performance,

®  impart the dudents with necessary hackorcand for understanding the physical behavior of flight during

TUNSIVETE.

®  seudy snd undersind the variows special pecformanee of an aireraft,

e familiarcze the gudents with pedformance of varioss plich propelier.
UNITI LIFT AND DEAG ON FLIGHT PERFORMANCE 11
Strenmlined and biuff bodies, serofnil clesificotion - Aercfoil chameteristics, Pressure distrbwtion around
gerofoll. Types of drag, Effecis of Revnold™s sunber on skin friction ond pressmre drag, Drag reducidon of
girplnnes. Induced drap, Chord wise and span wise pressure distribution - Aspect ratio, Camber and plan fomm

chorncieristics - drag polar.

UNITIT STEADY FLIGHT L]
Sleady level fight « Thrustpower « available and required with althude Estimation of maximoam level fight
speed - conditions for minimum drag and minimum powes pequired
THITINT  GLIDSNG, CLIMRBING AND TURING PERFORMANCE I
Mnximum range - Minimaom e of skin 8 glide, Shollow angle of climh, Rote of climb, time to climh and
ceilings, Glide hodograph. Bank angle and load facior, Limitations on wom = Poll op and push over - the ven
diagram.
THITIV  SPECIAL PERFORMANCE L]
Range and endurance of jet and propeller type of airplanes, estimaticn of take-off and Iasding distance. High lift
devices, Use of thrast augmenintion and reverse thrast,
UNITV FROFELLERS 7
Froude momentum and Bode element thearies, Propeller coefficients, Use of propeller charts, performnnce of
fined and varinhle pitch propeiler,
TOTALFERIODS 45

COURSE OUTCOMES
Al the end of this course, studenis will be ahle to

®  analyre the aemdynamics forces snd performance of an srcrafi.

& evaluaie the power requited and svailable for seeady flight performancs.

& compue the variows losd factor perfonmance.

s compare the vanows pedformance of an aireraft

& dentily the various perfformance of pitch propeller &nd js chans
TEXT BOOKS

1. Jobm D Anderson fe Alrerafi performasce and design

2, Houghion L Carruthers, N B, "Acrodynamics for engineering students”, Bdward Amokl Publishers, 1988,
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BEFEREMCES
1. LJ.Clancy, Acradynamics, Pitman, 1586
I Kuoethe, AM. and Chow, C¥_, Foundations of Aerodynamics, John Wiley and Sons, 1952
1. 1) Bertin, Acrodynamics for engineers, Prentice-hall, 1988
4. Bchlichting, E.. Acrodynamics of the Airplane, MoGmw-Hill, 1979,
5 AC Kermode, “Mechanigs of Flight™
WER LINKS
1. hitpzfmptel nc.infdownloads 100 104007/
2 bpinplelac infourses 101106041/

Mapping of Course Outcomes with Program Quicomes
(1720 indicates strength of correlation) 3-Sirong, 2-Mediom, |-Weak

Prograomme Outeomas (Os) | L
COs |pou | POz | PO2 | PO4 | POS | PO6 | POT | POS | POS | POI0 | POI1 | POIZ | PSOD | PSO2
ol 1 i 1 3 2 - 5 % 3 - 2 2 3 3
L2 2 2 3 4 . £ . . 2 e k] 2
003 2 2 3 1 2 3 - - - - I 1 1 K]
O 2 3 1 2 i F . : . " 3 2 2 2
C0s 1 2 2 ’l i 2 - 3 2 3 2
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AEL6505 ROCKET PROPULSION oo 3

COURSE OBJECTIVES
To enable the students to
o sty in dedail abowt funidamentals of chemical rockers, rocket propulsion and advanced propadsion
techniques
*  gcquine an sverview of variows rocket technologies and applications,
= impart stodents with o soord furdamental in gas dynamics, thermo chemistry, heat transfer, and vehicle
dymamdcs as related to rocket matonvehicle analvsis.
*  famifiarivze shedents with a sonnd fondamental in anplyzing fdesigning various rocket propulsion systems
such s Liquid propellant rocket motors, solid propellant rocked motors
o understand abowt the mulo-stage |sunch vehdeles, ane jets, solid cone meclear thermal rockel maors,
and inn throsters.
UNITI DEFINITIONS AND FUNDAMENTALS 9
Orperating prisciple of chemical rockets. Definitons: Bocker thrust, Exhaust velocity, Specific Impulse, Vehicle
accelerution - Effective exhaust welochy, Charactedstlc velocly, Mass ratio, Propellanl mass frsction, Bieming
fime - Total impulse - Thrust coefMicient, Isentropic fow throw nezzles, Bocket nozzle classifications. Linder anc
over expanded nozzies - Oplimum expansion - Mumerical Problems
UNITH IGNITION S¥YSTEMS 1M ROCEETS ]
Tl.'pl!!i. ol skl T.-r:q::-.l'l:ml e ket il:ll'ill.'l."\- = Pyrolechmic ignin:m amd pyrogen 'ignilrn 'Ig-n.il:ﬂ' E.!Exig:n h]'rr:.’n;lirlg.
Considerations: Igniter mass and chamber volume, Igniion Chain: Igaition delay, mede of beat transfer, fame
Deflagration and Detonation. Hypergolic ignition. Tgnition systems in liquid rockets,
ONITII  SOLID PROPELLANT ROCKETS b

Selection criterda of solid propellants ~ Impontant hasdware components of solid rockeis, Propellant grain design
condrderations. Burn sate, Infernal bollistes - Pressuse-time cuwrve. Starting tandient, erosive bumisg, Rockel

perfurmance comsiderations = Staging of rockes. Thrst vector contml, Thrust termination echnigques, Numerical
prof e

UNITIV  LIQUID PROPELLAMNT ROCEKETS o

Liquid propellant rocket engine fundamentals. Liquid propellants. Propellant feed systems. Selection of liguid
propellonts, Yalves and pipe lines, Thrst chambers. Injectors, combustion chamber and nozele, Combuostion
[nstahiliny. Secondary injection thrst vector comtrol in liquid rockets — Ceoling in ligld rockets. Numerical
Problems, Introdection te hybrid rockeis — Relstive advantnges of lguid reckets over solid rockets. Types of
Bocket tests, Rocket exhaust plumes.
UNIT ¥ ADVANCED PROPULSION TECHNIQUES 9
Er:ﬂu::rﬂr.‘ mckets - Saellhine thristers - Elecire roackers - Ton prnplslxh:-rl. |1!ll.'|'||'|il|llr.'\- = MuclEnr rockels = T:,.pt‘.-.i'..
Sail, Anti-matter propulsion - Preliminery Concepts in nozzle kess propulsion

TOTAL PERIDDS 45
COURSE OUTCOMES
Al the end of ihis course, studems will be able o

s gmalyze the fuid flow in 0 rocket nozzle
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s compute the preliminnry heat tronsfer ealenlations inooreeket nozzle
= design vaglous rocket mobos systems to sablsfy a whle range of applications
#  elaharate abow the solid-core mechear thermal rockers, arc jens, and ion thrugers
= amalyre a rocket engine system o delenmine its specific impulse and perommance,
TEXT BOOES
1. Sawon, G.P., "Roecket Propulsion Elements™, Jolm Wiley and Sons Inc, Mew Yok, Tih editien.
2 KouwK K and Summesfield M., Funidamental Aspects of Solid Prapellant Bockers, Progress in and
Aeropputics, ALAA, Vol 90, 1982,
REFERENCES
1. Barrere.M, “Rocket Propulsion”, Elsevier Publishing Company, Mew York, 1960
2 Hill, PLioand Peterson, CE. “Mechanics and Thermadyeamics of Propulsion” 2nd Edition Pearson

Educotion, 1999,
1. Gordons Oates, “Aero thermadynamics of Gas Turkine and Rocket Propulsion™, ATAA BEducation Senes,
York, 19H9.
4. IW Comelisse, H F R Schoyer, K FWakker, "Rockel Propulsion and Spaceflight Dynemecs” Pitman,
Londan. {1975
WER LINKS
1. kttpzmptel nc. infeaurses/] T210G073/

2 bopoptelac infcoursesd 001 1040050
i, httpzfferses nptelvideoss. inf20FXE Mmcket-propulsion. iml
4, kipzimplelac indsylabos'1 121060737

Mapping of Course Dulcomes with Program Ouleomes
(1721 inddicates strength of correlation) 3-5trong, 2-Medium, 1-Weak

Programume Oubtcomes (P0s) P&i0s
COs [ poy | poz | Po2 | pod | POS | POs | PO | POR | PO | PO10 | POL1 | PORZ | PSO1 | PSOZ
coi| 3|32 |2 |22 |2]|-]- : 3 2 3 3
coz| 2| |la 2 | 3]z |2 <= : 3 . 3 2
coa| - |1 | 3| 2| a)z]| 2] - 2 2 3
cod | = a2 3| 2 3 | - 3 2 2 2
cos| - | 213 |3 |3] sz : 3 2 2 3 3
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AEI6SM AIRCEAFT STRUCTURES II LABORATORY 0 o 4 2

COURSE OBJECTIVES
To emable the students o
*  undersiand the behavior of stictoral components with different loading conditions,
#  know the shear cemter location of apen and closed sectbon
#  find she fringe valoe of the malerial
#  pain knowledge of iensioned spacimen

LIST OF EXPERIMENTS
I, Dretermination of principle plane of unsymmetrical szciion
Derermination of Shear cenire location fof F secliong
Determination of Shear centre location for open channel sections
Dretermination of Shear centre location lor angle sections
Calibration of Photo- elustic mateninls using plane paloriscope
Calibraticn of Photo- elastic materials using circalar dise imder compression
Calibraticn of Photo- elastic material using beam subpected to pure tension

Trerermination of forces in wire of hinged bar experiment

b e PR - S e

Wiagner beam = Tension ficld beam with gouge mounting proclices

=

[retermine the ncceleration and velociny by vibrmtion fesi

1. Determinstion of elastic constant for composite tensile specimen

i2 Fabrication of composite laminate

TOTAL PERIODS 60

COURSE DUTCOMES
Ad the end of this coorse, students will be able ta
*  evaluate the numernical snalysis of stroctural componenis,
e eatimate the shear conter of vamows section
» ddentily the fringe valise of the malerels

#  fahricoie the different composile lnminates

Mapping of Course Ouleomes with Program Oulcomes
{1/2/3 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak

Progromme Quleomes (POs) ISk

COs [Pl | PO2 | PD3 | POS | POS | PO& | POT | POS | PO | POLO | POI1 | POI2 | PSO1 | PSO2
con | 3| 3| 3| - 3 : . - 2 . 2 . 3 3
coz | 3| 2 1 . : -l 3| - 1 . 3 . 3 2
cos | 3| 2| 2] - 3 : 2 | .| 2 : 3 : . 1
coa | 3| 2| 2| - . : 2 | - 3 . 2 . 2 2
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AEIGS0T

PROFULSION LABORATORY

COURSE OBJECTIVES
To emable the students to

undersiand the hasic concepts in asmspace propulsion,

galn e knowledge abowt piston enghine and jel engine Somponels .

Familiarire sindent with a calibeation tesl

lzarm the testing of different jets and velociny profile.

LIST OF EXTERIMENTS

b T B - e

COURSE OUTCOMES

Yebecity profiles of free jeis.

Velocity profiles of wall jets.

Free convective heod tranafer aver o eylinder.

Frorceil convective heat mansfer over acylinder,
Drerermination of Theemal Besistnace of o Comgasine wall,

Calibratin al  Foel Tag) fig

Shimly of an aireralt psion engie.

Snly of an airerall jof enging compressor
Soudy of jei engine combustion chamber,
Snly of jed engine urhine.

Treetermination of calonfic volue of Avistion Foel

Al the end of s conrse, stidems will e able b

annlyze the performance of various aircraft piston and gos nerbine engines compopents.

compute the flow behavior of jeis

mlenlify vasiaus tesing methods of variable area ducds, jot engise companents

eslimate the calonific value of varioas types of fuels,

0 o 4 2

TOTAL FERIODS

Mapping of Course Dulcones with Program (huloomes
(1723 indicates strongth of correlation) 3-Sirong, 2-Mediom, 1-Wenk

Programese Ouotcomes (POs) FE0s
Cls ([ PO1 | PO2 | PO3 | BO4 | POS | POE | POT | POB | P09 | ROI6 | BOIT | BO02 | P01 | PSO2
Cin 2 2 i - - | 2 - 3 - i 2 3 3
Co2 2 3 3 3 2 2 F . 3 . 2 2 3 2
i3 3 2 2 3 3 3 2 - o 3 - 2 3
o4 2 Z . 2 i 2 3 . i . 2 i
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SEMESTER VI

BA1G2ZS4 PRINCIPLES OF MANAGEMENT 20 13

COURSE OBJECTIVES
To enable the students bo

s pedcrstnnd history and developmend of manapement thoospht,

e kaow the planning activities tn ossagemenl.

s pmderstand organizing, dimensions of orpanization stmichine, and choosing the ight strectural form

e kmow low o manage hueman resounces,

o umderstnd vasious methads and techadigues of contral
UNITI INTRODUCTION TO MANAGEMENT L]
Manazemeant: M::lnirlg:. Ect_rlu MM’Iﬂﬂﬁﬂl Risles Mﬂnugen'l:hl: Eriwnce, An or Profssion I_illii'l.l'n'!r:n=°|lil:||I ol
Bnnagement, Ancrent rools of management theory; Classical schools of managemont thought; Behaveoral
School, Quantitacive Schoaol; Systems Approsch, Contingency Appecach; Contemporary Managemen thinkers
and their contribadion
oNIT I PLANMING 9
Charncieristics of planning, Planning Process; Types of plans; Decizion making, Decision making iocls, Grosp
decision making, Porecasting and MBO.
UNIT Il ORGANIZING L
Orgamizational stnschure and design; fypes of orgnnizational strectures; aothority, delegation, decentralization and
recppinesring, Crganization Size, Technology, Envinonment, Power-control; chomsing the rght siructunil Toem
UNITIV ~ MANAGING HUMAN RESOURCES 9
Human resource planming., Recruitment, selecton, irmnmg and -eli.-.'.-'r:I-::-pmHnI. ]'.-t-:rfllml.arrl,:r il]:l-]?i?ii'\iil]_ rrl.a-mlgin.t:
change, compznsxtion and cmployee welfare, leadership theory, motivation theory, commumication
INITY  CONTROLLING 9
Mature of ergasizarional control; conlrol process; Methods and rechniques of control; Designing conlrol systams.

TOTAL PERIODS 45

COURSE OUTCOMES
Al the end of this course, sudents will be able

o  Taodemsenstrate kstory and development of monagement thoughe,

o Toexhibit the planning scrivities in mamagement,

¢  Ta know organizing, dimensions of organization smctare, and choosing the right strsctural form.

o Togain knowledge iow o manape human resmerces,

¢ Todevelop various methods and wecheiques of control,
TEXT ROOKS

I.  Mansgement o Clobal and Entrepreneurind Perspective, Heine Weihrich, Mark V. Cannice, Tatn MeGrans-

Hill Education, 210
2. Mumagement, James A F Sioner and B Filward Freeman, Prentice-Hall of Tndiz Privare Limited, Mew
Delhi, /e, 2000.
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REFEREMCES

1. Mamngement, Iohn B, Schemmechom, I, Danie! G, Bachrach, Wiley Indin, 130, 2015,
2. Ementals of Management, Joseph T Massie, Fremntice-Hall India, New Yadk, e, 2013,
1. Manogement, §.A Sherlckar, Himaloyn Publications, Mombai, 1e, 2012,

4. Principtes of Management, L0, Prasad, Sulean Chand and Sons, Mew Delhi, %, 2005

WERB LINKS

1. hopsyforww slideshane netersmbaliprinciples-of-mansgement-lectore-noies
2 mbasxamnotes. com'principles-of-management himil

3. bupsfwwschffsnotes comsindy-gudes/ principl cs-of-manag e me m

W apping of Course Ouloomes with Program Citonmes

( L213 indicates strength of correlation) 3-5trong, 2-Medium, 1-Weak

Programme Chalcomes (0= PE0s

COs | pon [ POz | P03 | PO | POS | PO | POT | POS | P09 | POI0 | POII | POI2 | PSOR | PSOZ
01 5 3 - i . I i i 2 3 & e,
coz | - g [ 2| « 21 a |pa 2| 2 3 2 :

coz | - ¥ | - |3 [ 23] 3 2 2 : :
il 1| . i la [ & [ o] s 2 3 i ]
cos | - 2| . i |a [ 8 | 2] 2 3 3 i .

. Tk
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AE16601 COMPUTATIONAL FLUID DYNAMICS 110 4

COURSE OBJECTIVES
Ta cnable the stodents o

= pain the hasic flow equations, characieristics of mathemarical mode] for a piven flow.

¢ knowihe importance and significance of grid generation methods.

e understand the concepls of discretization, upwind differencing and implicit, explicil sohtions

e [amillarize with fisite element techrbques i compuotational Tusd dynessdes.

& lears with aerospace application in computatonal Masd analysis
UNITI FUNDAMENTAL CONCEPTS i
Introduction - Basic Equations of Fluid Chynamics - Eeview of Soorce sink Panel methode- Lifing flows aver
pritrary bodies. Msibematical properiics of Fluid Dymamics Bquations - Elliptic, Pambolic and Hyperbaolic
cauationg - Well posed problems - discretization of portial Differenttal Eoustions. Intreduction 1o Finite
Dafferemce method

UNIT I GRID GENERATION Lih
Structured grids, Types and tronsformations, Generation of stroctured  gridds. Unstructured - grids, Delany
Erinnglation

THITHI DISCRETIZATION Gy

Bpundary layer Equaticns sapd methods of solution -Implicil ime dependent methodz for inviscid snd viscons
campieasilde flows - Concept of memerical dissipalion --Sabiliny propestes of explicit and bwplicit methods -
Conservative upwind discretization Tor Hyperbalic systiems - Fusther advantiges of upwind differencing,

TNITIV  FINITE VOLUME TECHNIQUES 46

Finite Valuome Technigues - Cell Cenered Formulntion - Lax - Vendoroff Time Siepping - Runge - Kutts Time -
Stepping = Multi - stage Time Stepping = Accuracy = Cell Veriex Formulstion - Multistage Time Stepping = FIM
like Finite Yohme Techniqoes - Central and Up-wind Type Discretivations - Treatments of Derivatives. Flux
splithing schemes. Pressure comection solvers — SIMPLE, PISC, Yorticity transport formulstion. Implicit/sem-
implicii schemes
UNITY APMPLICATION OF CFD Be6
Mumericnd solution of fow over § cylinder using 2-I panel methods using both venex and souree panel methods
fior lifting and non lifting cases respectively, Mumerical solution of 1-D conduection= convection energy equation
u::ing time dependent methods ucap both !'I'l'.'l]'ﬂ:l-lhl! and explscrt schemes - qppheation of time split metkod Tor the
above equation and comparison af the results
TOTAL PERIODS 75
COURSE OUTCOMES
At the end of the cowrss, the stslenis will be able 1o
= clabosats the flow plepomens in a flow feld with corespondence with ellipte, parabalic and hyperbalic
efuations.
e identily the sicps involved in soerce amd pane] methods.
o discresize o flow medel for spalysis.
¢ compule the volwes using weighted, varistiopal and Galeckin method of finite volume techrbgue.
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I

analyze the namerien] methods of nerespace applieation in computng ional
TEXT BOOES
Fohm F, Wenads (Editor), “Compusistoral Flaid Dynamecs - An Introduction”, Sprnger — Yerlag, Berlin,

1902
2 Fleicher, C AL, "Caomguiational Techniques fior Fluid Dhymamies”, Vols. 1 and 1, Springer - Verdag,
Berlin, | %88
REFERENMCES
1. Charles Hirsch, “Mumerical Compatation of Internal and Extemnal FRows™, Viols, Land 11 Jokn Wiley and
Soms, New York, 1968
. Anderson, Ir D, “Fundamentals of Aerodynamics”, MoGraw-Hill, 2000
i Kbl A Hoffmnnn and Steve T, Chinng. " Computational Flokd Dynamics for Enginesrs”, Vols | and 11
4. Engineering Edvcation System, POk Box 20078, W, Wichits, K.5., 67208 - 078 USA, 1993
5  Versteep H and Malnipsekers W “An Introduction to Compuistional Fluid Dymamice: The Finite Volume
bethod™ Preathee Hall 2008
WER LINKS
1. kttpnpteloc infoonrses’] 12107080
2 hitpzmptelac in‘conmses 03106073/
1. kpVnplelac infrourses/ I I2105045/
Mapping of Cowrse Ouloomes with Program Ouloomes
(1720 idbeates strenglh of correlation) 3-Sirong, 2-Mediom, 1-Weak
Programme Oulcomes (P0s) P&
COs (po1 | pO2 | PO2 | POM | POS | PO% | POT | POS | POS | POLO | POL1 | POIZ | PSOIL | PSO2
ol I 2 3 E | 1 3 = - - 3 i E] 2
coz | 3 2 2 2 | - - - 2 2 E 2
Ci3 2 3 3 . 1 | = : g x 3 i I iz
Co4 | 2 1 z ' 1 . ' . . 1 z 3 F
CO5 | 3 F) 3 2 2 . . . 2 I 3 ]
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AE16602 ATRCRAFT STARILITY AND CONTROL 3 0 0 3

COURSE OBJECTIVES
Tao enable the students to

o oquire the secesary bockgroand for understanding the stbiiy and control of an sireeaft.

s sty ond understond the various longitedingd stobility charcters,

®  familiarize the applications of varioos aircraft componenis towards the lateral stability and controd,

» impart the knowledge of directional siability.

¢ umderseand the hasic concepts of specinl maneovers Hike spin, dutch rmll, auceoration and spiral.
UNITI INTRODUCTION 4
Degrees of freedom of a8 sysiem - Swatkc and dyvmamic stability, Meed for stabiliy in an abrplame, purpose of
caontrols, Inherentiv and margi nally stoble airplanes,
UNIT I STATIC LONGITUDINAL STABMLITY: 14
Stick fixedk Basic euations of equilibium, Siability criterion = Wing and tnil moments, Effect of fuszlags and
nacelles, Effect of c.g. location, Power effects, Siabilizer senting and e g. location, Elevator effects, stick fixed
peuteal poind. Stiek free: Hinge swomest coefficdents, Stick free neviral point symmene maneuvers, stick foree
gradients amd stick force per eg. Acrcdlynamic balancing of control surfaces.
TMITHI STATIC LATERAL STABILITY fi

Daledkral eflect - L*i:-||'|'rlir||:: bt li:llli1|t,I mrrrent amil 'r-'nwinl_' moment, Advers2 yaw, Alleron puisier, Silerom

reversal

UNITIV  STATIC MRECTIONAL STABILITY i
Weather cocking effect, rudder requirements, Cne engine inoperative comditions, nedder lnck,

UNITY DYMNAMIC STABILITY 15

Equation of mation, Stahility derivatives - Rowh™s discriminant, solving the stability quadratic - Phugpid motion,
fnctors affecting the period ond damping, Duteh mll and spiml instability Awo rodstion and =pin, Two control
girplane
TOTAL FERIONS 45
COURSE OUTCOMES
Al e end of this course, siudents will be able i
o elabarare about the deprees of freedom and stability of on zirerft
= analyre the stnhility of an aircrofl nnder varicws operating conditions,
e identlly the concepis behind ihe lmernl siabiliiy.
»  compuie the problems in control sysiems of an aircrafi
& elaborate the smtc and dynemic response of sirerall for both volemsary sed invalumary changes in flpho
conditions,
TEXT BOOKS
I. Perkins, C., and Hage, B.E., "Airplane Performance stehility and Contral”, Jobhn Wiley and Som: Inc,
Mew York, 1988,
REFEREMCES
I.  Etkin, B, “Dyynamics of Flipht Siahility and Coriral”, Bdn. 2, Jolin Wiley, Mew York, 1982
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2 Nelson, R.C. “Flight Stability and Antomatic Contral”, MeGraw-Hill Book Co., 1998,
Clancy, L1, "Acrodynamics”, Pitman, 1986
4. Bamdu ™. Pamadi., “Performance, Stability, Dymamics, and Control

WER LINKS
Ettpefinpel ac infeonmes 101106043/

i

1.

2 bups:Vocw maredufcowrsesfasronautbes-and-as wonautkc s’ 6-333-awcrafi-swbi lbry-and -comeal - fall
200 e ctupe-ses!
MMapping of Course Opicomes with Program Ouicomes
(173 indirates strength of correlation) 3-Strong, 2-Medinm, 1-Weak
Programme Dutcomes (POs) PS0s
COs |pon | P02 | P03 | POM | POS | PONG | POT | POR | POS | POI0 | PO11 | POIZ | PSOR | PRO2
col (1 2 | 3 3 3 3 2 ; - . 3 1 3 2
Coz| 3 2 2 2 - 1 - - - - z 2 k! 2
S E T E i . 1 3 i . Z
cod | 2 | ) - 2 - i 2 3 2
Cns | 3 2 3 2 2 - - - - 2 I 3 2
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AE16603 THEORY OF VIERATIONS 30 0 3

COURSE OBIECTIVES
T emablke the students to

o knowaboul the Bosic erminclogies

= undersiand the vibrotion measuring instrumeni

® sfimly the vibration aboorher

#  |eam the vibetion of elastic hodizs

# gain the knowledze of different methods of finding ratural fregeency
UNIT 1 BASIC NOTIONS ]
Simpls harmonic motion-sddition-Terminolegies - Newion's Law - [VAlemben’s prnciple-Erecgy Methods for
free wibration
UNITIT  SINGLE DEGREE OF FREEDOM SYSTEMS 9
Free vibrations — Damped vibrations — Forced Vibrations, with and withoui damping —support excitation —
Wibration mensuring instriments
UNITIN MULTI DEGEEES OF FREEDOM SYSTEMS 1
Twa degrees of freedom systems — Satic and Dynomic couplings vibration absorber-Principal co- ordinates, and
Principal modes apd onbogonal condition — Eigen value problems. Hamilion™s principle- Lagranpean equation

applicaion

UNITIV  CONTINUOUS SYSTEMS 8
Vibration of elastic bodies-Vibration of strings- Longitudinal, Lateral and Tarsional vibratiens

UNIT V APPROXIMATE METHGDS AND ELMENTS OF AEROELASTICITY ]

Baylegh™s method- Holzer Method- Vibeation duee to coupling of bending and torsion — aeroelastic problems —
collors tnangle wing divergence = aileron confrol reversal = fhetter = baffeling, = elements of servo elastscity
TOTAL FERIODS 45

COURSE DUTCOMES
At the end of the course, the stndents will be ahle

»  perfomm basic comsept of vibiation

o deseribe the working principles of Damperss and vibration measuring instrumenss

e jdenify the differem parsmerers of a vibraifng sysiem

e compube the vibratton on elastic bodies

o eslimate the natursl requency for dilTerend kinds of methods
TEXT BOOES

. Timoshenko 5. “Vibrotion Problems in Engmesring™= John Wiley and Sons, New

2. Tie B&, Moste LF, Hiskle, BT, “Mechancal Vibrabons™, = Premtice Hall, Bew Yok, 1984

3. Tongee. B. H., "Principles of ¥ibration”, Oxford University Press, 2000,
EEFERENCESR

I, T, Gowda, DV, Girish, T Jogndeesha, “Mechonicn | vibrations™, McGraw Hill Bdw, 2002,

2. Singiresu §. Roo “Mechanical Yibrations™ 5% edition, Prentice Hall, 2010

1. Rao 58 “Mechonical ¥ibrations™ Prentice Holl,Fifth edition, 2010
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WEE LINES
hitpfinpiel scinicourses 1121031111
herpafinpel acinfennrses 1121031127

of Course Duteomes with Progrom Oulcomes
(11273 indientes strength of carrelation) 3-Strong, 2-Mediom, 1-Wenk

FProgramme Outcomes (P(0s) Pa0s
COs |po1 | poz2 [ Po3 | Pod | Pos | Poe | PO | POS | PO9 | POIR | POII | POIZ | PSOI | PSD2
col | 3 T 3 Z i . y . . . z 7 3 3
CD: | 3 3 i 3 3 . Z - 3 2 3 2
o3 | 2] 2 3 2 J - 3 - 3 2 2 3
o4 | 3| 2| 3 2 | 3 - 3 - ) 2 2 2
s i 1 3 2 3 - i - 2 a 3 2
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AFE16604 AERO CAD AND CAM LABORATORY 0 0 4 2

COURSE OBRJECTIVES
To enabbe the students to
o develop skill 1o use softwire to create 20 and 30 models.
*  train tbe students about the different types of operation by nsing CNC,
# deach the student 1o desizn the layour of control system and engine components
¢ design the different welding joints by using sofiware,

LIST OF EXPERIMENTS

I, Designof pision engine composents (rdial Eagine)
Deezign of let Engine components
Dresign of welded and riveled joinls
Computer asded modeling of typical alrerall wing,
Compurer aided modeling of typical fuselage stroecmre.
Compueer nided modeling of londing gear

Theee view dmgram of a typical nrerafl
Faocing ond Turning {Taper, Step) operations,

Drrilling operations
I, Lavout of control sysiems

L L RN e ) D

TOTAL PERIODS &0

COURSE OUTCOMES
Al rhe end of s course, stodents will e alile o
o oferae the CAM
®  prepare the lyow of aireeall component
#  develop the model sircrofi compoment using software
o perform sinuciursl analysis using software packages.

Mlapping of Couwrse Oulcomes with Program Oulommes
(1723 indicates sirength of correlation) 3-Stromg, 2-Mediom, 1-Weak

Programme Caicomes [POs) PS0s

COs |poa | po2 | PO3 [ PO4 | POS | Pos | POT | POR | POY | POO0 | POLIL | POIZ | PSOT | PSOZ2
fl 1 1 z - 3 . = - . : = 2 3 3
o 0 WU I N I S N U T N ST M : 2 7 3 2
con | v | 2| 2] - | 3 5 | & : 2 2 2 3
cosa | 1| 2] 21]1]3 . : - . 2 2
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AE16605 AIRCRAFT ENGINE AND STRUCTURES REPAIR LABORATORY

COURSE OBJECTIVES
To enable the siudents to

LIST

pive training on rivesing, palchwark, welding amd carpentry

lzam e dsmantBag proceduse for & plaion eagine.

practice the differeat patch repoirs and wood gleing joing
kiow the composite materials with different resins.

OF EXFERIMENTS

Dnemsantlang of 4 pisten engine

Engine (Piston Engine} - cleaning, wiszal inspection, NIXT checks.
Fiston Engine Components - dimensional checks

Pistion — Engine reassembly.

Engine starting procedises.

Adrerift woad gluing-singls and double searf joints

Welded single and double V-jobnes,

Fabrication of Composite Miterials

Riveled Patch repairs

Tuhe bemlime anel [Tarimge

. Snely on MIG, TIG and PLASMA welding of aircrall compoments

0 4 2

TOTAL FERIODS

COURSE DUTCOMES
Al the end of s course, studems will be able to

ideneify the engine components
ohiain the repair work of airframe
analyze fveded jolns

Inspece the piston engise defeces.

Mapping of Course Outcomes with Program Outcomes
(123 imdicates sirength of correlation} 3-Stromg, 2-Mediom, 1-Weak

FProgramme Ouicomes (POs)

POI | POE | P03 | PO | POS | POG | POT | POR | PO9 | POOO0 | O | P2

PSCH

FSO2

] = lls | = = : 2

Led

2]
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¥ la | g )]« [ : B
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PROGRAMME ELECTIVE ]

AE16151 PRINCIPLES OF UAY AND MAV 18 0 3

COURSE OBRJECTIVES
To enahle the students o

& Lkoow the limporance of urmanned aedial vehicle

o pnderstand the application of LAV system

v learn the basic hardware of UAY

& dnterpred the hasic concepis of controlling of forres and moments on models dursg e paybead

s perform the fhight anolysis
TNITI INTRODUCTION T UAY AND MAY 9
Historical Backzround of UAVs and MAYs <clossifications based on mnge and Endurance <basic terminology-
mediels and prodotypes - Preliminary, Conceptunl and Detailed design stapes.
UNITI1  DESIGN OF UAY SYSTEM 8
Fized wing -Hotor -VTOL-STOL- Blimb wing Abfrome - apping wing - dynamics -modeling fuselage struclures -
Adrfail selection - Propeller selection - Empennage design -Flight control surfoces specifications = Airframs
maenance,
UHITII HARDWARE SUPPORT 9
Autcpilod sensors, servos, acooleromeler, gyTos, actuators-, power supply procsesor, integration, insiallatkom,
Configiaratbo
UNITIV  PAYLOADS AND CONTROLS 4
Payloads, Telemeiry, tracking - Acrial photogroply, contecds, PID feedboack, mbo contrel frequency mange,
madems, Memory system, smdation, groumd tes-analysis, touble shooting,
UNITY  PATHPLANNING 9
Path planning Trapectory peserations, (atacles svoidance Endurance Way poists savigation groumd coateol
Software, Flight Erdurance nnd Rorpe annlysis of existing UAVs and MAVS,

TOTAL PERINDS 45

COURSE OUTCOMES
Al the end of this course, students will ke ablein

e analyre the classifecation of DAY

= identify and analyse LAY system and stmicturnes

e ideatify the theory behimd the handwan

o determine the effect of pavioad

» identify various types of plonning and trojeciory

TEXT BONKS
1. Fablstroem, P.asd Gleason, T. 2012 Inreduction to UAV Sysiems. dth edidon. United Kingdom. John Wiley
amil Song L

2. Waolf, P, DeWitt, B, and Wilkinsen, B, 2004, Elements of Photogrammetry with Applications in GIS, 44h
Editian. MeGeaw-Hill
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i Reg Awstin “Unmanned Aircraft Systems DAV design, development and deplovmeant™, Wiley, 2000
REFEREMNCES

1. Dr Armand 1. Chaput,“Design al Unmaseed Air Vehicle Systems” Lockheed Martin Aeronautics Company,
pa L

2 Paul G Fahlaram, Thomas 1 Gleasan, “Inrodisction o DAY Syatems™, LAY Syeiems, Ine, 1995

I, Kimon P, ¥alovonis, “Advances in Unmanned Acrinl ¥Yehicles: State of the An and the Boad to Autonomy”,

Springer, HH7
4. Robert C. Melson, Flight Stability and Aviomatic Control, McGraw-Hik, Inc, 1998,
WER LINKS

1. Bup=aptelac osfcoamses/ 1011060350

2 bpsfwwew uavsysiemsindernalional com’

Mapping of Course Outeomes with Program Clcomes
(1423 indicotes strength of correlation) 3-Streng, 2-Medinm, 1-Weak
Programme (utcomes (P0s) PE0s
COs | poa [ Po2 | PO3 | POd | POS | POG [ POT | POS | POS | POLO | PO1E | POI2 | PSO1 | PSO2
Con | 2 3 2 - 2 - - - 2 - 2 2 3 ]
02 | 19 2 | E | 3 a 5 - 2 a 3 5 7
Co3 | 2 2 3 3 2 3 - - 3 . 2 ) 2 3
cod | - 1 3 2 z 2 3 = 3 2 2 2
CoOs | - 3 3 2 2 3 - 3 2 3 2
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AE16152 EXPERIMENTAL STREES ANALYSIS J 8 0 3

COURSE OBJECTIVES
Tao enshle the stndents to

o pmderstind the relation bepween the mechandcs theary and experimental stress analysis.

»  bring conscipusness o experimental method of finding the response of the structure to different

types af load.

®  learn the fundamentnl concepts and newly experimentnd technigues,

& gse the experimental technigees on the practical proflems

= know the fordamenial aspects of different mon destruclive testing techniques
UNITI EXTENSOMETERS AND DISPFLACEMENT SENSORS L]
Principles of measurements - Accuracy, Sensitivity and range of measurements, Mechamical, Optical, Aconstical
and Bleetrical extensometons and ithelr vees - Advaniages and dissadvontoges, Capacitance gauges Lager
clpipliace mhisil Sensors
UNIT 11 ELECTRICAL RESISTANCE STRAIN CAUGES 12
Principle of operation and requirements, Types and their uoes, Materials for steadn gaopes, Calibeation and
Eemperniure compensaiion, cross sensiivity - Whentstone bridge nnd potenstiomesier cirouits for static and dynnmiz
strain measiErements, siraln indicators, Rosetie analysls, siress gauges, load cells
UMITII FHOTOELASTICITY 11
Tm dimensaonal |:\I1|]h.l |:'I.:I|1Ii-|‘.'il1'|-., Phaiifn elasiic malereals, l:'.i:lnr:e[.'ll ol II3I1[ - Iﬁulrl&l;lillt elfects, sinecs nplh: Eawr,
Transmisston photoelasticity, plone and circular polariscope, Interpretstion of fringe pattern, Calibestion of
photocleste moterlzls, Compensatlon end separation echnigues, Inroduction o three dimenslonzl photo
clasticity,
UNITTY  BRITTLE COATING AND MOIRE TECHNIQUES 7
Relation between sresses in coating and specimen - use of faillure theardes in brittle coating, Moire method of
siralm amalysis.
UNIT ¥ MNON - DESTRUCTIVE TESTING 7
Funidamentals of WMDT - Acoustc Ermissian 'I'ﬂ.'hrli-:||:|u_ F?lllillj_'l:l'[ﬂl].l'_ Tl'u'rlnl:ugr.lph:.r. Lilrasomic, Boddy Currem
testing, Fhisorescent Pensirant Testing,

TOTALPERIONS 45

COURSE OUTCOMES
At the end of this course, students will be ahle o

s elaborate the various experimental techniques which is used to determing the structural propertics

o execute the physics of sirain messarement technbques

e analyse the principles and technigues of photoclastic meosurement o pecformn o structural analysis

& performthe Maire method of analysis

e different method of NDT and its applications.
TEXT ROOKS

1. De. Sadhu Singh, “Experimental stress analyss”, Khanna Pubbications { 1989).

2. Dally, LW, ond Riley, W.F., “Expenimental Stress Analysis”, College House Enferprises, Mew York, 2005
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REFERENCES

1.

3

Srimath, LS., Roghava, M., LingaiahK., Garagesha, (. Fant B, and Ramachondn k., “Experimenial
Swress Amalysis”, Tata MoGraw-Hi¥, NewDelhi (1984),
Bamesh K, "Digital Photoelastieity, Advanced Techniques and Applications”, Sprieger, (2000).

1. Jindal UC, "Experimental Siress Analysis™, 1st edifion, Pearson, (201 2).
4. Allesandro Freddi, Giorgio Olmi, Luca Crstofoling, "Experimental Stress Analyeis for Materiale and
Stractures”, Sprinper, (2015)
WER LINES
L. hipsinplelacinfooorses | 12106068
2. hpsiiewayam gov.infoourse’ ] 305 -experimental Slrest-annl yas-an-overview
Mappdng of Coures Quleonves with Progrom Duteanes
(11273 indicates strenglh of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Dutcanses (0] PSis
COs | pog | po2 F‘U-.‘riﬂ'l-l P05 | POwi | POT | FOE | PO | POLG | POIL | PO | PROD | PSOQ
cot |zl s 2] -2 |=|a]2]- 2 I 3
COz | 3 2 3 B i 3 - - - . 3 - 3 2
Cco3 | 2 2 i 3 2 5 - & 3 . 1 2 d 3
cod | - | 3 ¥ . i - - i - 3 2 3 2
Ccos | - 1 3 2 2 - & 3 . ! 2 £| 2
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AEI&ISN AIRCHAFT COMMUNICATION AND NAVIGATION SYSTEM 3 n @ 3

COURSE OBJECTIVES
To engble the sudents 1w

o grdersend the needs for avionics for both Civil and military aircraft.

¢ inbroduce various digieal electronie principles and working eperations of dighal cireuil.

& anteprate the digital electronics wilh cockpit pqaipments

¢ understond e various prisciples in flight disk and cockpit panels.

o snkly the communication and navigation equipmen
UNIT 1 COMMUNICATION SYSTEM AND MODULATIONS L
Commaunization systems.  signals, analogus, digital and coded fomms, time and freqeescy  repressnlation,
sighal specira, types of distortien  Isformation @ Mamee  and measure, iofluence of basdwideth  and
signal’medse i on channel capocity, elemens of Shannon's theorem and § implications - Problems of
communiciting in presence of nodse - Modulation: Amplinde, sngle and phase modulatons, sdeagle and
vestinial sideband forme - demodilstion, Super heterodyne principle, automatic gain and frequency comirol,

typical circuil armngements,

UNIT 1T PULSE MODULATION, TRANSMISSION AND FERFORMANCE I
snmpling principles, sompling criterion, quantizstion oed gquantization noise, selection of nomber ond
distribution of guantization levels, bandwidih requitements, examples of coding and decoding  corcuits,
Transmission lines and their circuit representation, charscteristic impedance, complex propagation conscant,
stamdling wave maio, matching ond impedance charts - Channel Amplinsde and phose distortion, phase snd group
delay distortion coused by multiple effects, Moise, origin, measurements, noise figure and nois: lemperature

effect an channel perforranes - Frequency and tims division maltiplexing

UNITION  RADEATION AND PROFAGATION L
Principhes: applicaion of basic formilae for unipole and dipole, senals, effecrive height, directional, properties,
goin, impedance, linear arwys, traveling wive serinds, rhombicas, perasitic ebaments - Inflsence of isnosphere and
troposphere reflection from earth’s surface, field stremgth caleonlotions, feding diversity recepdion

UNITIV  SPECIAL SYSTEMS 9
VHF, UHF. Fibre opics and Lacer Technolopy, Sstellite commanication and related equipment, ebecéronic
counter mensares, low-level TV nnd Head-dovwn digplays, CR T displays, Direction finding. Air bome telametry
systiems. Laser and infrored svstems, Air daia and fight recording systems, Satellite commmication, spread
spectrum techoology: satellie transponders, eanth t2rminals

UNITV SURVEILLANCE AND FRLIGHT CONTROLSYSTEM L
Introdusction, secondary radar, The modz S5 sysiem, Performance determination, Traffic Alert and Callisson
Avoidance Sysiem (TCAS), Weather Radar, checking weather Eadar operation, Low-lrequency weather mapping
systems, rell channe! operation, pitch channel operation, yaw channel operation, Aufopilof sysiem, Air data
computers

TOTAL FERIODS 45
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COURSE OUTCOMES
At the end al this course, students will be able to
& lenify the hardware required for aircrakt,
»  develop the kpowledge abouwt ihe digital avionkcs architeciune
& perform the amopilot and cockpit display relsted concepts,
= clabarate the peeds of avionics systenss used inoolneralis.

e dentify the commusication and pavigstion echnbques wsed in mireralis,

TEXT BOIES
1. Mike Tooky and David Wyatt “Asrcrall communication and MNavigation sysiem”, Elsevier Tirs edition
2007

2. Albert D.Helfrick, “Modem Aviation Elecronics”, Pearson Edocation, 2™ Edition 2008
REFERENCES

1. CavR Spiteer. "The Avionics Handbook™, CRC Press, 2000,

2. Brnin Eendal, “Manunl of Aviomes”, The English Book House, Zrd Edition, Mew Dhelhi, 1993

1. Iim Curren, “Trend in Advanced Avionics™, IOW A Staie Unbversioy, 1992,
WEE LINEE

1. bopdoplelac in‘courses 101 10505%¢

1 Rips:fosw miteduicomrsesimeronantics-and-astronatics! 16- 1 1 0-aercdymamics-fall - 2005 ecture-notes

Mapping of Course Ouicomes with Program Ouleomes
(1723 indicales strength of correletion) 3-Sirong, 2.5Mediom, 1-Weak

Programme Duteames (PM0s) PO
COs | po1 | PO2 [ P03 | PO4 | POS | POG | POT | POS | POS | PO | PO11 | POA2 | PSOT | PSOR2
C | 2 1 1 - - - - - 1 . 2 3 3 3
Ci: 3 r 4 3 3 3 3 = 3 3 7
coa | 2 1 3 i 2 3 - 1 2 5 3 3
Cid i 3 2 2 i . 1 3 2 2 2
cos | - ] 3 ) 3 - 3 3 2 3 2
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AE16154 AIR TRAFIC CONTROL AND PLANNING 300 3

COURSE OBJECTIVES
To enabbe the students to
o spmdy the procedure of the formatien of aeredrome and i15 design.,
*  leam abowt the various mainteannce activities for airport mointenonce,
* undersiand the air maffic comtrol, procedune and air iraffic service.
#  [amilinrze the procedurs of the Tormatbon of serodrome and B8 design and aie traffic control.
® acouine the knowledpe shoot the varions navigation and lightning facilities.
UNITI BASIC CONCEFTS L]
Chhjectives of ATS - parts of ATC senvice - scope amd provision of ATCS -VPR snd IFR operations -
classificotion of ATS air spaces -wares kinds of separation - altimeter selting procedares — Establishment
desigrution and identification of anits providing ATS =division of responsibility of congrol,
UNITH AIR TRAFFIC SERVICES ]
Aren comtrol service, assignment of cnuising levels minimam fight altivde ATS routes ond significant Points
BRMANY And BNP - Vertical, laieral and longiuodinal sepacations based o fime distance - ATC Clearnces Mighi
plans - position repon. Comparlson of various ATC services.
UNITIN  FLIGHT INFORMATION, ALERTING SERVICES, COORDINATION,
EMERGENCY FROCEDURES AND RULES OF THE AIR
Flight Information, Alerting Services, Coordination, Emergency Procedueres and Bules af the Air Radar service
basic radar iemmleclogy - identification procedures wsing primany f sccondacy radar - performance checks use of
radar in @rea amnd approach control services - assurance confrol and coordipstion between madar and non radar
control = emergercics - [ight information and sdviscry service - alertimg service and emergency procedures -
niles af the air. Saudy abhoill communicatbon between aircrall and ATC,
UNITIV  AERODROME DATA, PHYSICAL CHARACTERISTICS AND OBSTACLE 9
HESTHRICTION
Acrodrome data - basic terminology - serodrome reference code - aerodrome reference point -perodroms
elevation = permdlrome meference lemperanme - instmmen) minway, physical charmcerisics; length of primsry /
secondary runway - width of runways - mindmum dislance between parallel maways ele — obsiaches restraction
Comparizon berween domestic and intemational sipons,
UNIT ¥V YISUAL AIDS FOR NAVIGATION, YISUAL ATDS FOR DENOTING OBSTACLES L
EMERGENCY AND OTHER SERVICES
Wisual pids for navigation wind direciion indicator - landing direction indicator - bocation and characteristics of
signal aren - markings, geperal requiremens - various markings - Hphes, general requiremems — asrodioms
beacoa, identificating beacon - simple approach lighting sysem and varsous lighting sysems = VASE and PAFI -

vizieal aids for denoding obstesles: object to be marked and lighter - emergency aml olhes services.

TOTAL FERIODS 45
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COURSE OUTCOMES
At the end al this course, stodents will be able to
= exhibit the concepd of air traffic mbes and clearance procedures for airline operation.
»  amnadyee the varows air traffee data Tor aie raffic services
# ¢laborate the inflaence of acrodrome dosign factors for service establishments.
*  gpin knowledge on seradroms design.
¢  compare the different services of Al Tralfic Condral.
TEXT BOHIES
1. Wirendra knmar and Sathish Chondea, " Airport Plonaing and Design™, Galgotia poblicotions Py Lo,
Mew Dilhe, 3012
2 Acranautical Information Pablication (India) Vaol. | and [, the English baok store, 17-1, Connaaght
MNew Delhi, HEk
REFERENCES
1.  HMolon M. & “Fundamentals Air Traffic Control”, Letest Edition, YESDEE Publishers, 2010
L Beth B. Young, Alexander T. Wells, “Airport Plansing and Maragement”™ MeCiraw-Hill Education, New
Hill
WER LINKS
1. bupzVaplelac ineourses/ 105101008 dowsloadaleete_ 40 pdf
2 pmpdfmptelac infconmses 1031071 23040
3. kitpiimpleloc infcourses 1081 05057/ PdE Lesson-28, pof

Mapping of Course Oulcomes with Program Quicomes
(17213 indicates sirength of correlation) 3-Strong, 2-Mediom, 1-Weak

Programme Duleomes (M) PS0s
COs | po1 | POz | PO3 | POM | POS | POG | POT | POS | PO | POMD | POT1 | POXZ | PSO1 | PSOZ
Co = 2 3 3 2 - 3 - - - 2 3 3
Coz | - 2 2 3 d - 1 - - - - 2 i 2
cod | - 2 3 3 2 1 - - - 2 i 3
Cog | - 3 2 2 3 3 - - - a 2 2
Cos | - 3 3 2 3 3 - - - g 3 ]
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PROCRAMME ELECTIVE I

AEI6251 INDUSTRIAL AERODYNAMICS a0 3

COTRSE OBIRCTIVES
To enable the stadents da

o peoduce U bagic concepld of wind energy colbectons.

o usdersiond the aerodynamics of ground vebicles

& gyin the basic concepts of buikding serodynamics,

#  huild up recessary features for indoced vibrations.

# aoquirs knowledge about the induserial gas turbines.
UNIT I WIND ENERGY COLLECTORS 9
Types of winde, Cavses of varation of winds, Atmospheric boundary layer, Effect of ferrain on gradient height.
Horizomial axis amd vertical axis machines, Power coe (lickent, Betz coefficient by momentum theory,
UMIT 11 GROUND VEHICLE AERODYMAMICS Q
Power requiremsenl amd drag cocfficients of anemaobiles, Effects of cut back angle, Acredynamecs of cars, trakns
and hovercrafi
DT 1D BUILDING AERODYMAMICS 9
Pressfure distrabutiom an low mse baildings, Wind forces o buildings, Enveronmentn] winds in cigy blocks, Specl
Problems of il budldings, Building codes, Building ventilaiion and Architeciieral serodynaedes.
UINIT TV FLOW INDUCED VIBRATHINS ]
Effect of Heyoelds oumber on wake fermation of blull shopes, Vertex induced vibrations, Bullfedng, Vores
Shedding, Galloping and flwter,
UNIT W INDUSTRIAL GAS TUREINES ]
Werking of gas iurbines, Special features of industrin] and stationary gas iurbines as compared 10 airerall pas
Turhines

TOTAL PERIODS 45

COURSE OUTCOMES
Al the pnd of thic course, shidents will he able 1o

®  exhihil the hasic components aml functions of wind ensrgy colleckors

#»  globocade the acredynamic performance of ground vehiches,

®  analyze aho the sermdynimics of variows buikling

= dentify the effects and functions of mdoced vibrations

o  classily the subsysiem of Induserinl nerbines.
TEXT BOOKS

L T, Yo Obidi, *Ground Yehicle Acvodyramics with Applications”, SAE lneraationsl, 2014,

2. Lawson,"BHuilding Aercdynamics”, Cambridge University Press, 2000,
REFERENCES

.  Tomomichi Makamura, Shigehiko Kaneko, “Flow-Indueed Vibraticns: Classifications and Lessons

From Praciical Experiences”, Second Edition, Academic Press, 2013,
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1. A K. Jho "Wind Turkine Technology”, CRC Presg, 2000,
WER LINKS

i, hoepodwows wind-power-program. comderz. hem

2. hapsefinnl bes powiDOCS/ck2, himl

Mapping of Conrse Qulcomes with Frogram Ouateomes
(17473 indientes strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Cuteomes (FOks) PEOs
COs | pon | o2 | PO2 | POd | POS | POS | POT | POS | PO® | PO10 | PO11 | POIZ | PSO1 | PSO2
con| s z|3 23]l -|2]|-]|- - 2 7 3 3
ool 3| 3 2 ] 2 - 2 - 3 z 3 2
el 2| 2] 3(2]3 « | 3 i 2 2 3
cod) 3| 2| 3 1 a . 3 i 2 2 2
Ccos| 3 1 3 2 al - i 2 z 3 2
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AE16252 EXPERIMENTAL AEROIDVVNAMICS 00 3

COURSE OBJECTIVES
To enabbe the students to
*  |niroduce the srodents ghoot the practical elements of experimental aerodymamics and o develop an
appreciation for how serodynamic data are acquired.
& pain 3 warking knowledge of experimentnl st Gicilities, rechnigques and equipment commanly used
in the fisld of experimental serodymamics
®  present the Mow visualization lechnigques involved in serodynamic festing
o undersiand the instrumends which 15 usad 1o measure the physical properties such velacity, pressure
and temperaiure
= provide the Sdents with an opparmumaty o apply modefn instrumentsion aml measorement
technmigues 1o the acquisition of serodyramic data
UNIT I BASIC MEASTUREMENTS TN FLUTD MECHANICS ]
DObjecive of expernmenta] sudwes, Fluoid mechanics mesmurements, Properties of fuids, Measuneg instruments
Performance terma assoecisted with measurement systems, DHrecl measarcments, Analopoe methods, Flow
visunlization, Components of measaring systems, Impertance of model stsdics, Experimenis on Taylor Proadman
theorem and Ekman layer.

UNITH WIND TUNNEL MEASUREMENTS 9
Charcteristic feaumes, operation and performance of bew speed, ransonic, supersenic and special wammels Power
loswes i & wdnd iuamel, Instrimestaiion and calibrabon of wind wneels, Turbulepcs - Wind tunnel bhalance
Prigciple and applicaton and uses,
UNITIN  FLOW VISUALTZATION AND ANALOGUE METHODS 8
Wisualization technipees, Smoke funnel, Hele-Shiw apporatus, Interferomeser, Fringe-Displacement method,
Shadowgraph, Schlieren system, Background Oriented Schliren (BOS) Syatem, Hydraulic snalogy, Hydrmilie
jumgs, Electralytic tank.
UNITIV  PRESSURE, VELOCITY AND TEMPERATURE MEASUREMENTS 9
Pitot-Statie tube charsctenistics, Velocity measurements, Hot-wine anemometry, Constant corent and Constani
temperaare Hid-Wire anemomeler, Hof-llm anemometry, Laser Doppler Velocimetry (LIYY), Particle Imape
Welnsimewry (PIV), Preciure Sencitbve Paints, Pressuse measmement echnbpoes  Prectire  irangdibeess,
Temperalune mea Sunemeis,
UNIT ¥ DATA ACQUISITION SYSTEMS AND UNCERTAINTY AMALYSIS o
Drata scquizsition and processmg Signal conditioning, Estimation of measurement errors, Uncedainty Calsulation,
Uses of mpeeriainty analysis.

TOTALPERIODS 45
COURSE OUTCOMES
Mt the end of this conrse, students will be able to

s execute the hacie messurements used in perodynomice
»  pperace differeal types of wind wnnels and calibestion of the nstnuments asseciatied with them,

s elaborale the varions mstrumeals usesd in wind nmnel.
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= jdentify the varbous instroments used (o measure the nir propertics
= anelyee the uncerainty siteations by gsing Insoamenis.
TEXT BOHIES
1. FRathkakrshnen, E., "lnsiementation, Measurcments, and Experiments in Flubds®, CRC Press - Taylor
and Francis, 20807
2 Roben B Monhrop, *lnrodectien do Instrumentstéon apd Meoswemenis®, Second Bditon, CRC Press,
REFERENCES
1. Pavian, Heary Cheistensen, "Experimental Acrodynamics”, Lloedition, Pitman Peb, 2006
LGP Russs, "Aersdynamic Measirements: From Physical Principles o Turakey Instrumentatiog”,
publishing, 2011 1
WER LINKS
1. Wipzinptelncinfooorses 101 106040
2 bpeffsaliben ae gatech edidlabsfwindbml’

Mapping of Course Duicomes with Progrom Duleomes
(17273 indicates strength of correlation) 3-Sirong, 2-Medium, 1-Weak

Frogramme Outcomes (POs) S
COs | poy | po2 | P03 | PO4 | POS | PO | POT | POS | POS | PORO | PO1I | POIZ | PSOT | PSO2
o1 | 3 2 2 3 2 - 2 - 2 - - 2 | 3
poz| 2| 2|2 |3]|a]|- |2 - : 3 | 3 | 2
cos| -[2]3] 2] | = | & 5 | 5 | =
ood | 3 2z i ! i - : - 3 - z | 2
005 | 2 I 3 i 2 - 3 - 2 - 2 3 3
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AE16253 HYPERSONIC AERODYMAMICS 3 a0 3

CIIRSE OBJECTIVES
To enahle the students o

*  inmoduce the bogic concepas of hypersonic aermdynnmics

*  understand the methods for hypersonic inviscid flows

®  now shout the viscous hypersemic fow theany

#  build up necessary features For viscows intessctions in hypersonic flows

#  sudyahom the high temperaiure effeces in hypersonic flows
TUNIT 1 FUNDAMENTALS OF HYFERSONIC AERODYNAMICSE L]
Enreduction e bypersonic serodynamics, differences between hypersonke serodynamics and supersonic
aerodymamics, concept of thin shock lavers and entropy layers, hypersonic flight paths, hypersonic similarity
parameters, shock wove and expension wave relotions of inviscid hypersoniz flows,
UNIT I SIMIMLE SOLUTION METHODS FOR HYPERSONIC INVISCH FLOWS 9
Local surfage inclination methods, Mewtonian theory, modified Mewtonian law Jangent wedpe and tangent come
ond shock cxpansion methods, spproximate methods, hypersonic small disturbomce theory, thin shock layer
theary.
UNIT Il VISCOUS HYPERSONIC FLOW THEORY L]
Boundary Inyer equations for hypersonic flow, hypersonic boundary Layers, sell similar and non self similar
boundoary layers, seluton methods for nos selll cimilar boondory loyers, serodyasmie heoting and §l2 sdverse
effects on airframe.
UNIT IV VISCOUS INTERACTIONS IN HYPERSONIC FLOWS g
Introcknction fo the concepd of viscous interaction in hypersenic flows Siwong and weak viscous interactions |
hrypersonic viseous interaction similogity parameser , infroduction to shock wave bomndary Inyer intersctions,
UNIT V HIGH TEMPERATURE EFFECTS IN HYPERSONIC FLOWS L]
Mature of high temperature Sows, chemical effects in air, real and perfect gases, Gibb"s free energy and entropy |
chemically reacting boundary layers | recombbnaiion and dissociation

TOTAL PERIODS 45

COURSE OUTCOMES
At the end af this cowrse, siudents will be able to

®  exhibit the companents and fonstions hypersonic aecodynamics

® oy onf the serodynamic periormance of hypersonic inviscid Mows

o plgharate the viscous hyparsonie ow heory

®  adentify ihe effects and functions of viscoos interoctions in hypersonic fows

®  identify the effects and functions of viscous imemctions in hypersonic flows

TEXT BROOKS
1 Johnx Anderson. Ir, “Hypersonic and High Temperaiure Gas Dynamics”™, Mo Graw hill Series, Mew
W ork, 1996,
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REFEREMCES
1. John B, Andersomn, Ir., “Modern Compressible flow with historical Perspective”™, M. Grow Hill
Publizhing Company, MNew Yaork, 1996,
2. John T, Bertin, “Hypersonie Acrothermodynomizs”, published by ATAA Inc., Washington. D0 1994,
WER LINKES
1. BitpVnplelac infcoumes/ 101103003/
2 bpsiare aimorgideifbs 10251403, 25879

Mapping of Conrse Outcomes with Program Chutcomes
(1727 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak

Programme Cuiteormes (POs) PS0s
Cos{pol | poz2 | ros | Pod | ros | ros | PO7 | POS | PO | Poe | POIE | PO32 | PSOT | PSO2

CoL| 3 2 1 3 2 . 1 . 2 . . 2 k! 3

Cin: z 3 b 3 2 . 2 . . " N 3 3
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AE16254 WIND TUNNEL TECHNIQUES A R

COURSE OBJECTIVES
Tao enable the siudents to
*  knowthe imporance of pon dimensional number
»  pnderstond the opplicotion of various types of wind mnnels
®  learn the hasic messuremeni procedure involving wind tmnne] resting
* interpred the basic concepts of mensurement of Forces and moments on madels during the wind funnel

e performthe flow visualization

UNITI FRINCTPLES OF MODEL TESTING B
Bfethods of Cimension analysis- Backingham - thesrem - non-dimensional oembers - mode] laws - Scale effect
and types of similnrities

UNIT I WIND TUNNELS L

Clussification = specinl problems of testing in subsonic, trnsenic, supersonic and hypersonic speesd regions -
layous - sizing and desgn parameters
UNITIN CALIBRATION OF WIND TUNNEL 9
Test section speed - horzontal bucyancy - flew angularities - turbulence measvrements - associoted
insirumentaton - calibration of supersonic fumeels
UMITIV  WIND TUNMEL MEASUREMENTS 10
Pressure and velocily messurements = force measurements - three component end six component balances -
imlernal batanzes
UNIT ¥V FLOW VISUALTEATION L]
Smoke and tnft grid techniques - Water flowr visualizatfion method - dye injection special techniques -optical
methods of flow visualization
TOTALTERIODSE 45

COURSE OUTCOMES
Al the end of this course, smidents will be able i

e apalyre the methods of dimensienal analysiz

e acquire knowledge about wind funnel

e calibraie the wind iunnel

& paderstand the wod uakel measememeal

s yiswalize the flow over the compoment by using vamouws lechnigues
TEXT BOOKS

I. Rae, W.H. and Pope, A., "Low Speed Wind Tunnel Tesiing”, John Wiley Publication, 1984,

2. MHAL-UNI Leciune Seres 1227 Ii!:pﬂ‘lr:‘enl::ll Aenslynamics”, MAL SF 98 01 A]!Irll 199K
REFERENCES

i. Rae, W_H. and Pope, A "Low Speed Wind Tunmel Testing”, John Wiley Publication, 2003

2. Robert B Merhrop, "Isreduction 1o [nstromentation and Measurements", Second Bdition, CRC Press,

Taylor and Francis, 2006
3. Antenio Viviend, Greeppe Perzella, “Aerodynamic and Asro thermodymamde Analysis of Spece Mision
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Vehicles", Springer Aerospace Technology, 2005

4. Pavian, Heary Cheistensen, "Expesinsental Acvedymamles®, 1st edition, Pitimas Publishing, 2001,
5 F Hathakrshoen, E., “Instrsmentation, Measurements, and Experiments in Floids®, CRC Press - Tayler and
Francis, 2007.
WER LINKES
1. BitpeVnplelac infconrmes/ 10110604008

Mapping of Course Onicomes wilth Program Doioomes
(L2273 indieates stremgith of carrelation) 3-5ivong, 2-Medinm, 1-Weak
Programme Dutcomes (Fs) PS5
COs [po1 | POz | PO3 | PO4 | POS | POR | PO7 | POS | PO% | POIO | POI1 | POIZ | PSOL | PSO2
C0 2 2 < 2| - - 3 2 = 3 2
o032 1 2 2 2 - - 1 2 - | 2 3
co3 | 2 el 3 1 - . i 2 3
Ccod | 3 TRl | - = | = : 1 2 3
cos | 3 O L T T . 3 3 3
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OPEN ELECTIVE D

AEIGMI ATRCRAFT RIUTLES AND REGULATIONS o0 3

COURSE OBJECTIVES

To emahle the siudents o

»  undessiand the responsibility of owner ¢ opemtor f CAR ol alrcrafi

& leamn the procedise for the preparation of aircra® moinienance and TBO

#  erhance the knowledze on verious procedures for issue and revalidstion of organization certifications

#  understand the procediras for varous classilicstions and inspection procedurss

#  know the various loghook, docwments wsed in airemiis and its importonce
UNIT 1 C.AR. SERITES “A' and C.A K. SERIES ‘B 9
Introduction to FAA — TATA repulations and its relevance to CAR — Responsibilities of operstors / owners —
Procedure of CAR issise, amendments ere,, Ohjectives and targets of airworthiness directosare = Alrworthiness
regulations and safery oversight of engineering sctivities of operators - lisue Approval of Cockpit check Har -
MEL, CDL; Deficiency list (MEL and CDL) = Preparation and nse of cockpi checklist and emeargency list.
UNITH C.AR. SERIES *C" and C.AR. SERIES ‘I ]
Defect recarding, repontiag, mvestipaion, rectification and analyses; Flight reporr; Bepoeting and rectification af
defects observed on pircrfi; Analytical siudy of in-flight resdings and recondings; Mninlenance contrnl by
Belinbility. Method. Belinbility Programmes (Engines) = Aircmfl maintesance programme ansd their approval =
On condition maintenance of reciprocating engines = TEO = Hevision programme = Muiatenance of fuel and ol
uplifl oad consumption reconds — Light airerafi engines - Fizing routine mainbenancs periods.
UNITIN AR SERIES “E° and C.A K. SERIES 'F' q
Approval of organizations ln calegorles A, B, C, I, E, F, and § - Heguirements of infrasineciune o staiions oduer,
than paremi bass. Procedurs relafing oo regiseration of aircrofi; Procedwure for issee / revalidation of Type
Cerdificate of aircraft and #s engines / propeller; Issae [ revalidation of Cerificate of Airworthiness Eeguirements
bor renewal of Centificate of Airwornthiness
UNITIV  C.AR. SERIES “L° and C.A K. SERIES “M* L]
Tt of AME Licanse, its classification and experience requitements, Mandatory £ Inspectinns
UNITV C.AH. SERIES *X* ]
Registration Markings of aircmfit; Weight and balance control of an aircraft; Provision of first aid kits apd 0 be
Physacinn™s kit m an pircrati;, Lise fumishmg matermts i an areraft; Concessions; Arernft log books, DBiocuamend
citrried on boird on Indinn registened wircralt; Procedure for issoe of s peomit,

TOTAL FERIODS 45

COURSE DUTCOMES
Adter successhul completion of this course, the sudents shoubd be ahle o

# identify the various aviation standards in quality assurance, sofety mules and regulations,

o differentiste the cemificarion siandards and licensing siandands.

o predict varsous seropastical organization standards and regulations.

o conclude the Awviation laws and regulations related do ench type of orpanization.

¢ aralyze flight testing centification sandards.
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TEXT BOOKS
1.l Aviotion Requirements with Latest Amendment (Section 2 Amworihiness)”, Poblisked by THGCA,
The English Book Stere, 17-1, Coanaught Crreus, New Dedhi, 2000,
2. FAA, Quality regulation docament - V5§ 1300.2C
REFEREMNCES
. Adrcraft Manual (India)” — Latzsi Edition, the English Book Store, 17-1, Connanght Cireus, Mew Delbi
2 Wy Cdr O P Sabharwad (Read ), 0 and A - Ohjective and subjective for CARSection-2"
WEB LINES
1. bpeinplel ac infcourses 101104071/
2 Bpiaplelac nfeoorses 101106035001 Chaprer® 200 _L1_{01-10-200 3).pdl
3. bupdoplelac in‘coorses 10110407 18

Mapping of Course Outcomes with Program Duolcomes
(/273 Indicales strengih of correlathon) 3-Strong, 2-Medium, 1-Weak

Programme Culcomes (FOs) FE0s
COs | pon | POz | P03 | P04 | POS | POS | POT | POS | POS | PO | POIR | POT2 | PSON | PSOZ
Coi | - 2 3 i | - 3 - . . - 2 3 3
coz | - 2 : 3 3 2 - i - - 2 3 2
Cos | - . 3 3 2 2 - - - - 2 2 3
coq | - 3 e 2 3 3 . 2 2 2
Ccos | - 3 E| F 3 = 3 % - = - F 3 2
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AE168M2 WIND POWER ENGINEERING oo 3

COURSE OBJECTIVES
To enable the students to

o [eam bow wind is generated and possible ways of extrcting the same.

*  csfimate the resoorce potestial

®  |eam the serodynamic forees and bagics theories of wind furbine,

= make the studenis o wndersiond the serdymamic design aspects and conrelline mahods of wind

turbimes.

= introduce the enviroamental aspects of vand energy prodaction.
UNIT 1 INTRODUCTION TO WINDENERGY &
Background, Wind speed variztion, Motivations, and Constraints, Histerical perspective, Madern wind turkines,
Componeats ard geameiry,
UNITH WIND RESOURCES AND CHARACTERISTICS B
Creneral characieriaies of the wind resource, Atmospheric boundery laver charsctenistics, Wind daua analysis and
resource estinsation, Wind turbine energy production |
UNITII  WIND TUREBINE AERODYNAMICS 11
Overview , Forces from wind, Lifi and Drag ferces, Airfoils and agrodynamic concepts ,1-D Momentam theory,
Lideal hosizontal axis wimd urbine with wake rottion, Blade element theory, Geseral motor blade shapes
performance prediction
UNITIV ~ WIND TURBINE DESIGN AND CONTRIOIL 0
Betel design cverview, Wind wrbine cantral systems, Typical grid, connected lurbine operstion, Basie concepis
ol electric power, Elecirical machines.
UNIT ¥V ENVIRONMENTAL SITE AND ASPECTS ]
Wind imchine $itng, Insallaion  and e fil s, Wind farms, Overvesw of samd eferpy Econnmics.
Eleciromagnetic interfereace, nodse, Saftv-Conceptz in wind turbine developmem

TOTAL PERIODS 45

COURSE OUTCOMES
Af the end of this course, students will be ahle to

*  gperaie a wind form snd economics of power generation,

#  prepare and evaluste derailed project repons for esablihing o wind farm.

= glaborate the aerodymamic forces and fundamental theories of wind turbine

= design and analyze the serodynamics performance of wind terbines.

= comgpane the environimental sives and aspects of wind farms

TEXT BOOES
I, Emil Simiv and Robert H Scanlan, "Wind effects on structures - Fundamentals and Applications to
Dreslgn®,

Juhn Wiley nnd Sons Ine Mew York, 2006,
2. Ahssod Hemamd, "Wisd Turbine Technology”, Cengage learming, Cananda, 2012
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REFEREMCES

Tom Lawson, "Building Acrodymamics”, Imperinl College Press London, 2000
G P Russe, " Aerodynamic Measurements: From Phyvsical Principles o Turnkey Instromentation”,
Woodkead publishing, 2003,

3. NI Cook "Design Guides to wind loading of builklings sirecoures- Pan 1 and 11°, Butterwonhs London,
g
4. 15; 875 (1987 Part 1N Wind leads, Indion Standards for Building codes™ 2008
WEE LINKS
1. kipdoptelac in‘conmeaf 101 10505
2 bitpsiocw, mitedwcowsesaeroputics-and -astromstics 1 6-1D0-aeredynamics-Fall- 2005 eciuns-nofes’
Mapping of Course Qutcomes with Program Oulcomes
(1/21 indirates strength of correlation) 3-Strong, 2-Medinm, 1-Weak
Programo: Dateomes (Ps) Psls

COs [pog [ po2 | Pos | Pod | Pos | Po6 | POT | POS | POY | POID | POIL | PO | PSOY | PSO2
Ccon |3 2 i 3 2 - 2 . 2 . 3 7 1 ; |
o 1 3 2 k| 2 . 2 L . . . '] 3 2
co3x | - 2 3 2 3 - 3 3 - 7 z E]
Cid | 3 2 3 2 3 - 2 - K| - - ! 2 2
Cos | 2 | 3 3 1 - 3 2 - 7 i z
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AE16903 AMICRAFT SAFETY 3 B0 3

COURSE OBEJECTIVESR
Tao enable the students to

s impart the knowledpe of human factors and spatial disorientation

o abedy the cawse of runway incursion.

s pain knowledpe of weather refated problems in low amd high altinees.

#  learn aboud the vanous mid ar collision issues and rectificstion procedunas,

& kmow obout variows air crash investigation reports by WNTSH.
UNITI HUMAKN FACTORS L]
Judpment ard Decislon Making — Accorate Shustion Assessment Leads to pood Sitwstional Awaneness — Crew
Resoawes Monagement — Crew effecti venes: — Spatial Disorentation — Types of Spatial Disariengagion
UNIT I RUNWAY INCURSIONS q
Bunwny Incursion severity cotegonies = Reported Bumway Incursions by Severity = Distribution by Aircraft type
amrl Combination
UNITIIH WEATHER L]
Alr Masses and Fronts — Types of Fronts — Clond Formations — Low, Mediom, High closds — Thurdersiorms —
Adreraft performmncs in Heavy mains — Icing condiions — Types of Clouds — Tarbulence
TNITTV  MID ATR COLLISTONS 9
Bl mir collision mmidanee — Eve brain conpection — Eve movement — Distant vismal Acuoiiy — Cockpil crentes
meinoculas visunl areas — Elfective scamning baeoed om seclors — Enhancing visnal skills.
UNITV AIR CRESH INVESTIGATION - CASE STUDIES L
Amencan Aiflines Flipht 1420 = [I5A fiepht 1493 - Sky west Tight 5569 - Delia Arhines Might 191 = Asr France
flight 4390 - TWA flight 200

TOTALFPERIODS 45

COURSE OUTCOMES
Al the end of this course, students will be able to

= compare the features of yorioos uman Factors,

o describe the principle amd avoutance of rankay incersion.

o gnalyzse the varioos weather problems during VIR and TFR flight,

o poguire and interpret data of varions mid air collisions.

s aoquire knowledge of old air crash and investigation procedures,

TEXT ROOKS
1. Krmsse, Shari Stamfiord, Air Safety) Accident Investipation, amnlysie nnd applications, Tat MeGraw Hill,
Mew Delhi, 200%
REFEREMNCES
1. Seth B, Young, Alesander T, Wells, " Adrport Planning and Management” Me G- Hill BEdvention, MNew
Tielhi, 201,

2 M5 Nolan, “Fundamentals Air Traffic Control®, Latest Bdition, YESDEE Publishers, 2010
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WERE LINKS
1. bupzapielac in‘courses’ 101106035001 _Chaprer®%201 _L1_{01-10-2013) pdl
2 bpetiwwnw. nprel. s infoourtes’'] 12102107416
1. kupoplelac in‘coumses 12107 143540

Mapping of Cowrse Ouwicomes with Program Ouicomes
(17203 indicates strenpth of correlation) 3-Strong, 2-Mediom, 1-Weak
Programme Cuteomes (POx) PS5O
COs P01 | PO | PO | PO ] POE | MO | DT | PO | MOA | BROO0 | PO | POOE | PS0T | P02
Ci i A & k| .. = 2 = i . : 2 3 E
Ci0l 4 3 p A d - 2 - . . L 3 3 z
Co3 F i 3 2 j . k| . i 2 2 3
Cid 3 Fi 3 2 - = 2 - 3 = = 2 2 3
05 3 | 3 k| 2 - k| - 2 - - 2 3 4
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AE16MM ACTIVE CONTROL TECHNOLOCY 300 3

COURSE OBJECTIVES
To enable the siudents to
o understand the advanced concepts in Active Coatrol Technolegy to the engineers
= provide the necessary mathematical knowledge that are peeded in modeling physical processes
*  have an exposure an varons iopics such as Avtomatic configuration manapemend, design considerations
e kmow fy-by-wire concepts, flying qualities and contrsel modes of combat adrcraft
& deploythese skille effectively in the soliion of prohlems in aviogies enginesring
UNIT I ACTIVE CONTROL FUNCTIONS 9

Introduction-active contral technolopy concepls-<ontrol configured vehicle-Design Philosophy, Aercdynamics:
Helaxed static stability, Adtomatic Conligeration mansgement, sde force control. Structures, Monoeuvee loacd
comigl, Gust heed alleviation, Ride smoathing, fatdgoe allevistion, Flunes-made conteol, Propalsion amd Fligh
Contra] ITntegration Technology (FROFTT)

UNITI ACTIVE CONTROL DESIGN CONSIDERATIONS in
Slahilay :|||.g|'r|r.|1l.ali||n. Commmanil aug‘ml.:n.i:lli«un.. Control of airerafl center of gr.'n'il_l,-. FElastic masle stahilizanon,
and Ghet load comeol. Reliahiliiy, redundancy
UNIT I FLY-BY-WIRE TECHNOLOGY ]
Ely-By-Wire concepts. Primary and secondary electrical fHghi conirod spsiom, Redundancy and architpeiure
trade stwdics - snalog sed digiud FBW Sysiems - Typieal Oy-by-wire flipht contre] system  elemenes
Application of fly-by-wire technalogy te civil and military airceaft,
UNITIYV  FLYING QUALITIES 9
Drefinition, Caooper - Harper rating seale - flying qualities requirements - Reloxmed static stability flying qualities
requirements = Lower order equivalend systems criterin Neal - Smith crileria,
UNIT ¥ CONTROL MODES OF COMBAT AIRCEAFT 9
Plich rate Command - Astlhude hold system - Corefres maneuvering - spin-siall prevertion and similar, Ombing
conopprs - Combat mancuvers
TOTALTERIODS 45

COURSE OUTCOMES
Anthe end of this course, stdems will be akle o

o  deserdbe the knowbadee of contral fusctlon

o levelop the active control design

*  discass abos [y by wire sysien

o elaborate the needs of ying qualities

s differentinte the control medes vsed in nircrafts,
TEXT BOOKS

I. AGARD-AG-IM,  Active couirols aireraft Design®, 1978,

2. AGARD-CP-157, Impsct of sctive control technology in aircoraf design™, 1975,
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REFERENCES
1. AGARD-CP-260, Stahility and control”, 1978,

2 AGARD-CP-137, _Advanee in Control systems™, 1974,
1 AGARD-CP-228, | Stucturs! aspects of active Controls™, 1977,

WEE LINE=S
1. hitpsfarew sciencedinect. comfsciencefantiche/pildS 14 TA8670 1741 B86X

Mapping of Course Outeomes with Program Outcomes
(1273 indicates strength of correlation) 3-5trong, 2-Mediom, 1-Weak
Programme Ouicomes (POs) rs0s
COs | po1 | PO2 | PO3 | POM | POS | POS | POT | POS | PO | POIO | POLI | POIZ | PSOL | PSO2
01 2 3 2 3 3 - - 3 2 - 2 3 2
Coz i 3 2 2 2 - - i z - L 2 3
03 1 1 2 3 I . . . . . . 3 1 3
Cod 1 2 5| 3 2 - - & - 3 1 3
C0s 3 2 l 2 2 - - 3 3 3
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FPAAVAI ENGINEEEING COLLEGE, NAMARKKAL-637 008

AUTONOMOUS
B.E. AERONAUTICAL ENGINEERING
REGULATIONS 2015
CURRICTULUM
SEMESTER - V11
S.Mo | Cotegory | Course Code Course Title L T P
Theory
l. PC AEI5T1 | Computational Fluid Dynamics 3 [0 0| 3
2. rC AEI5T02 Theory of Vibrations 3 (i 0 3
3. PC AEI5T03 Aireraft Design 3 [ i} 3
4 PC AEIST04 | Avionics 3 ¢ | 0 | 3
5, PE AEI535* | Programme Elective - 11 3 U 0 3
&, FE AE| 345% Programme Elective - TV 3 0 n 3
Practical
7 PC AE15T05 Avionics and Aircratt Systems Laboratory i [ |
8. PC AELISTO6 Adrerafit Design Project £l ] 2
9 EE AEISTOT Comprehension and Technical Seminar 0 2
TOTAL | 18 B
SEMESTER - VIl
8. No. Eﬂ&gm Course Code Course Title L T g ]
Theory
I PC AE1580] Rockets aned Missiles 3
3 FE AFE1555% Programme Elective - ¥ 3
3. FE AE1565% Programme Elective - V1 3 i} i
[ Practical
4 EE AE1S802 | Project Work 0 0 |12
TOTAL| 9 0 |12
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Programme Elective — I

S.Mo. | Category | Cownrse Code Course Title L. T o C
1. PE AEI5351 | Drinciple of Acro Elasticity 3 0 0 | 3
D PE AEI5352 | Wind Power Engineering 3 ] 0 | 3 |
3. PE AEIS353 Tl:ienr_lr' of Flates and Shells 3 0 L] 3
4, FE AEIF354 Wind Tonnel Technigues 3 it 0 3
Programme Elective - TV
S.Mo. | Category | Course Code Course Title L T P C
1. FE AE15451 Cryogenic Engineening 3 0 0 3
z FE AE15452 | Fucls and Combustion 3 0 | 0| 3
3. FE AE15453 | Advanced Propulsion Technigues 3 1] ] 3
4. FE AE15454 Desien of Flight Comtrol System 3 0 0 3
Programme Elective - V
8.No. | Category | Course Code Course Title L T P C
I FE AE15551 Adrcralt Safery 3 0 0 3
2, FE AE15552 Principles of TTAV and MAW 3 0 ] 3
3. FE AEL5553 | HDT for Aerospace Applications 3 0 0 3
4. FE ME15554 blissile Guidance and Controls 3 ] ] 3
Programme Elective - VI
Mo | Category | Course Code Conerse Title L T P LI
L. PE BAI5151 | Professional Ethics and Human Values 3 0 0 3
2, FE AEL5651 | Aviation Maintenance and Management 3 0 0 3
3 PE BAIS45] Eﬁnn‘epunturshup I-:leﬂ.rahq:menl 3 0 0 3
4. FE AELSES2 | Crisis Management in Aircraft Industry 3 0 0 3
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SEMESTER VIT

AELISTI COMPUTATIONAL FLUID DYMNAMICS J oo 3

COURSE OBIECTIVES
To enable the students to

¢ undersiond the basic flow equations, characteristics of mathematical model For a given Tow.

e know the importance and significanee of grid generation methods

* pain the concepls of discretization, wpwand differencing and implicit, explicii solutions

v familirize with finie element technigues i computatiooal Quid dysamics.

® identify asrospace opplication in compuintional fleid anafysic
TNIT 1 FUNDAMENTAL CONCEFTS L
Introduction - Basic Eguations of Fluid Dynamics - Review of Source sink Panel metheds - lifting Oows over
grhitrary bodies. Makematical propentics of Fluid Doynamics Bquatboas - Elliptic, Parabodic and Hyperbolic
equations - Well posed problems - discretizafion of partial T¥ifferentind Eguations, Intredection to Finite
Difference miethisd

UNIT I GRID GENERATROMN L
Structured grids - Types and transformations - Generation of stroctered grids - Unstructured grids « Delany
Eriaa gl ation,

UNITINT  DISCRETIZATION !

Boundary laver Equations and methods of sclation - Implicit time dependent methods for inviscid and viscous
compreasible flows - Concepl of numerical dissipation - Stbility propertics of explicit asd impdicil methods -
Conservative npwind discretization for Hyperbolic systems - Parther advantages of npwind differencing
UNITTY  FINITE YOLUME TECHNIQUES L
Finttz Volume Techniques - Call Ceniered Formulntion - Lax — Vend or off Time Stepping - Runge - Kutta Time
- Stepping - Mulii - siape Time Stepping - Accuracy - Cell Yertex Formulatica - Multistage Time Swepping -
FDM like Finite Yedume Technigues - Central and Up - wind Type Discretizations - Trestment of Derivatives
Flux - splifting schemes. Pressure coerection solvers - SIMPLE, PISO. Verticity transport formulation.
Implicit’semi - implicit schemes
UNIT ¥ APPLICATION OF CFD 9
Mumerical solution of flow over a cylinder nang 2-10 panel methods using both vertex and source panel methods
for lifting and non lifting cases respectively. Numerical solution of 1- D candwction - conveolion energy eguation
using time dependent metheds using both implicit and explict schemes - application of time split method for the
phove equation and comporison of the results

TOTAL PERMODE 45
COURSE OUTCOMES
At tie end of the eowrse, dee snsdems will be able 1o

»  destribe the flow phenomena ma flow field with comespondence with elliptic, parabolic and hyperbolic
el ations,
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L

clexrly undersiaad the Heps tnvidwedd in source and FﬂI.'IEI methnds

describe the upwind concept and its effect in o given flow, Con understand the discretization of a fow
mixde] (or analysis,
can clearly understand the welghied variational formulae and Calerkin method of finite velume technigue,

know the memerical methods of serospace application i computational analysis,

TEXT ROOKS

Jobn B, Wendt (Editor), “Compuiotioral Fluid Dywmamics = An Introduction”, Springer = Verlag, Berlin,
1952

2 Fletcher, CA L, "Computational Techniques for Fluid Dyvnamics”, Vols. | and 1, Springer - Verlag,
Berlin, 1988,
REFERENCES
1. Charles Hirsch, *“Mumersca]l Compuiation of Intersal and External Flows™, Vols, Tand 1. Joha Wiley and
Soms, Mew York. 1988
2. Anderson, Jr 00, “Fundamentols of Aerodynamees", MoGraw-Hill, 2004
3. Klaws A Hoffmonn and Steve T. Chiang. “Computational Fluid Dynamics for Engmeers”™, Viols, T and 11
4. Engmesang Educaton System, PO Box 20078, W, Wichita, K5, 67308 - 1078 USA, 1993
5 WVersteeg H and Malslasekers W An Introdection to Compuiational Flukd Dynamics: The Finie Volume
Bis=thou™ Prentice Hall, 2008
WEB LINES
1. hopetimprel ac invcourses/1 121070800
2 bupnptel acinfeourses 103108073/
1. hopeinprel ac infcourses | 12105045
Mapping of Course Ouofcomes with Program Outeomes
(17243 indicates trengih of correlation) 3-Strong, 2-Medium, 1-Weak
Frogramme Chateomes (POs) FEis
COs lpo1 | oz | Po3 | P04 | POsS | PO6 | POT | POS | PO® | POI0 | POLI | POIZ | PSON | PSO2
o1 L 2 3 ) 3 3 ' - - - 3 | i 2
02 i 2 B 1 - | - - - - 2 2 i 2
S E] 1 k] i . | | 2 ] 2
Cod ¢ | 2 2 - 2 2 i 2
05 i 2 3 2 2 - - - ) I i 2
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AE15TN2 THEORY OF VIERATIONS E [ | |

COURSE ORIECTIVES
To enable the studeris to

o knowabout the basic rerminobogies

= gainthe knowledge of the vibration measuring instrument

e audythe vibration absorber

#  leamn the vibestioa of elastie bodies

® underseand the differsnt methads of finding natral frequency
UNIT I BASIC NOTIONS f
Simple harmonic motion - addifion - Terminologies - Newton's Law - [YAlembert's principle - Energy Methods
bor free vibration
UNIT I SINGLE DEGEEE OF FREEDOM SYSTEMS 9
Froe vibrations - Damped vibrstions - Forced Vibwatioss, with end wiboot damping - suppont excitation -
Wibration measuring nsruments
UNITIN  MULTI DEGREES OF FREEDOM SYSTEMS 12
Two degrees of freedom systems - Static and Dynamic couplings vibration absorber - Principal oo - ordinates, and
Principal modes and orthogonnl condition - Eigen value problems. Hamilion™s principle - Lagrangean equation

application

UNITIV CONTINUOUS SYSTEMS 9
Vibration of elastic bodies - Vibration of stings - Longitodinzl. Lateral and Torsional vibeations.

UNIT ¥ APTROXIMATE METHODS AND ELMENTS OF AEROELASTICITY 9

Rayleigh™s method - Holeer Method - VWibration dos to conpling of bending and torsion - seroelastic problems -
collors mangle wing divergense - aileron control reversal - flutter - butfeting elements of ssrvo elasticity

TOTAL FERIOTS 45
COURSE OUTCOMES

At ihe end of dee course, the simdents will be able o
»  perform basic concept of vibration
= describe the working principles of Dampers and vibration measuring instroments
o differeninte parameters of a vibrsting system
= pompate the vibration on elastic bodies
= amalyee the satoral frequescy for different kinds of meithods
TEXT BROOES
I. Timoshenks 5., “Vibration Problems in Engmeering”= John Wiley and Sons, Mew
2. Tee. F5._Morse, 1F, Hinkie, B.T.. "Mechanical Vibrations™, — Prentice Hall, New Yook, 1984
3. Tongue. B. H, “Principles of Wibration™, Oxford University Preas, 2000,
REFERENCES
. GowdaT, D.V.Girsh, T Tagadeesha, “Mechanscal vibratsons”, MeGraw Hill Edu, 2012
2. Singiresu S. Rao “Mechenical Vibrations™ 5% edition. Prentice Hall, 2000
3. Rao 5 5 "Mechanical Vibsations™ Freatice Hall, Fifth editloa, 2010
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WER LINKES

htpsmptelacinfoourses 112103111/

hnpefmptel ac inforses T PR30 13

Mapping of Course Oubcomes with Progrom Duicemes
{1273 indicates stremgth of correlation) 3-Strong, 2-Medium, 1-Wesk

Frogramme Oulcomes (Ps) P&
COs | PO | POZ | POS | POM P{I: PO6 | PO7 | POS | PFOS | PO | PO | POI2 | PSOD | PSO2
Con 3 2 3 2 3 - 2 - - - 2 2 i k|
o | 3 3 2 3 1 2 3 2 3 2
Co3 | 2 2 E. Z 3 - 3 - - - 3 i 2 3
Cod | 3 2 3 2 3 3 3 2 2 2
Cos | 3 1 3 2 3 3 - 2 3 rd
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AE15STIG ARRCRAFT DESIGN o0 3

COURSE ORIECTIVES
To enable the students 1o

#  fnmilisrize stedents with the imporwnt ssues wnd methodologies of alroraft design.

o understand the effect of wing loading of sirerall decign.

# pommrect the wing, fuselage ol tall 2mangements of an sncrafi.

w  acquire the knowledge on sisng and thrust calculation of aireralt engine.

#  illusiraie the process of aircraft synihesis a5 an outcomes of the inlegration of the disciplipes of

performance and stahility and control.
UNIT 1 INTRODUCTION TO ATRCRAFT DESIGN 9
Operational specification - misgion requirements - Design process - flow chan - Survey of various types of
airplanes Take - off weight = Preliminary Estimnte - Tire selection - landing gear design - Spread sheet approach
UNIT II FRELIAMINARY ATRCRAFT DESIGN -]
Selection of wing loading - Initial Alrplens layour, Three view deowings, Arrongement of swrfaces, mass, moment
andf inertia properties and balance Disgram, Wing loading effect on take-ofT, landing, climb, acceleration, mnge,
Combat - flight ceiling - glide rate,
UNIT Il  DESIGN OF AIRCREAFT STRUCTURAL COMPONENTS -]
Main plene; Airfoil cross-section shape, toper rtio selection, sweep angle selection, wing drag estimation, Spread
sheel for wing desipn. Fuselapge: Wolume consideration, quantittive shapes, air inlets, wing anachmens,
Asrodynamic consideraions and deag estimaiion, Spread sheets for fuselape. Tail arranpgements: Horlzonial and
vertical tail Aring, Tail planform shopes, Airfoil selection type, Tail Placement, Spread sheets for tail design,
UNITIV  DESIGN OF PROTULSION SYSTEM 9
Propulsion sclection - thrust fo weight ratio, number of engines, engine raling, turbo-jel cagine aizing, Inetalled
thrust corrections, spread sheets, Propeller propalsive systems, Propeller desipm for orwise, static  thnast,
Turboprop propuksion, Fiston and turbo-prop sizing, Propeller spread sheets,
UNIT V PFERFOBRMANCE ESTIMATION AND STABILITY ANAYLSIS i1
Take-off phases. minimum ake-off specification, climb gradients, Balanced Geld length, Landing approach, Fres
roll and brking, Spread shest for take-off ond londing distance, Enhance lifi considerations, passive lifi
enhancement, irailing edze flap configuration, Efi and drag defermination, Active [ift eshancement, Drag polar,
Power to climb, Siatic stahility: Coatrod surfiece siring. Effect of static margin on performance Lateral andd
directionsd stotic Stebality, contribution of nirftome components, Alleron sizing. rudder ores sizing.
TOTALTPFERIODS 45

COURSE OUTCOMES
Al the et of the course, the andests will be able o

*  pomduct trade-ofi between the conflicting demands of different disciplines by performing a detailed

preliminary design of 8 complewe sircrafi.
»  select the wing planform based on the mission requirements
o design the controd surfaces based on the stability requirements
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®  pstim#e weight, wing loading and other performance parameters related to conceptuad design of a
complete aircraft.

e select the appropriste power plant foe the abreralt and Identify desipn Teatures of serospace siriciures,
and caleulae ioad facioes

TEXT BOOKS
1. Tomas{ Corke., “Design of Adrerafl,” Persem Eduication, LPE, 2003,
2. Iohn P Fielding, Introduction to Aircrafi Design Cambridge University Press, 1999
REFERENCES
1. Darred Stinton [," The Design of the Acroplane”, Black Well Science, 2™ Edition, 2001,
2 Domiel B Raymer, "Aircmfi Design: A Concepiual approach®, AlAA Education Services, 1992,
3 “Jang™s All the Worlds Arrcraft” Janes Information Geonp, 2017
WER LINES
1. hogpssieewes fan gowfregulations,_policicalundbooks manoala'sberaflisme handbook
2 hopssieww, fan gowregnlations_policiesfandbooks manoalstavisionphakimedia’pilot_kandbook, pel

Mapping of Course Duicomes with Program Outcomes
(1723 indicates strength of correbition) 3-Strong, 2-Medinm, 1-Weak

Programme Quteames (P0s) rs0s
COs | poa | Po2 | PO3 | PO4 | POS | POG | POT | POS | POY | PO10 | POI1 | POLZ | PSOL | PSO2
CoL | 2 3 2 1 . - 2 - 2 2 3 3
Ck 3 2 i | 3 i Z 3 1
03 | 2 2 3 3 i 3 ] - 2 . z 3
04 | 3 2 2 2 : - 3 i 2 2
COs k] i i £ = i - 3 % 3 ]
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AE15TM AVIONITS E [ | |

COUESE ORIECTIVES
To enable the students 1o

#  understand the needs for avionics for both Civil and military aircrafi,
* mfroduce vanous digital electronic principles and working operations of digital crowit,
» miegrate the digital elecironics with cockpit equipments
= understand {he various principles in fight digk and cockpif panels.
»  siudythe communcation and mvigation equipment
UNIT 1 INTRODUCTION TO AVIONICS 9
Basies of Avionics-Basics of Cockpits-Mesd for Avionics in civil and military nircrafi and space systems - Design
Integrated Avionics Architecture - Militaey and Civil sysiem - Typical avioales System and Sub sysiems - aned
Teclnologies.
UNITIT  DRCITAL AVIONICE BUS ARCHITECTURE 9
Avionics Bus architectre = Data bises MIL = RS 232 - R5422 - RS 485-AFDX/ARING 664 - MIL ST 1553
B- ARINC 429 - ARINC 629 - Adreraft system Inlerface
INITIN  FLIGHT DECK AND COCKPITS 9
Control and display technologies CET, LED, LCD, EL and plasma panzl — Touch sereen — Direct voice input
(DW= ARINC 818-Civil cockpit and military cockpit: MEDS, PFDS-1TUD, TME, HMI
UNITIV  AVIONICS SYSTEMS 9
Communisation Systems = Mavigation systiems = Flight control systems = Radar electronic Warfare = Uity
Swstems Reliability and mabnfainability Fundamentals - Certification - Military and chvil aineralts
INITY  ONROARD NAVIGATION SYSTEMS 9
Chver view of navigational aids, Flight plapnimg, Area navigation, required time of amral, RNAY architectare |
performance aspects, approach and londing challenges, regulatory ond safety ospects, INS, GPS and GNSS
chiracteristics.
TOTAL PERIODS 45
COURSE OUTCOMES
Al the end of the course, the udents will be able o
#  amalyze the hardware requized for aircrafi.
o develop the knowledpge about the digital aviomics archisecture
*  discuss about the auropifod and cockpit disploy related conoepls.
»  elzbwwate the nesits of avionics syslems used in aircralts,
¢ compore the commanication and npvigation techniques wsed in sircrafts,
TEXT BOOES
L. ERPG Cellisson, “Introduction to Avionics”, Chapeman and Hall Poblications, 1996,
2, Spiteer, CR, “Digital Avionics Systems”, Prentice Mall, Englewood Cliffs, M1, U5 A, 1987,
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REFERENCES
Cary B Bpitzer, “The Avionics Handbook™, CRC Press, 2000,
Middietsn, TVH. “Avicades Sﬁwmﬁ“l rl:l'|=j'|:l.ﬂl'l Betentific and Technical, 1 LHUE M) 'I'.}l,:nl:]'l 17K Tacl A

T

England, I 950,
3. Brain Kendal, “Manoal of Avienics™, The English Book House, 3rd Edition, New Delhi, 1553
4 Jim Curren, “Trend in Advanced Aviondcs”™, 1OWA State University, 1992,
WEB LINES
1. mptelacinfoonrses | 1T10G082
2. hitps:iocw mitedu'courses/peronoutics-nnd-pstronautics’ | G- 652 -profotyping-avinnics-spring- 20067
Mapping of Course Outeames with st cames
{1523 indicates sirengih of corvelation) 3-Sirong, 2-Mediom, 1-Weak
Programme Ouwtcomes (POs) P50
COs | pon | poz | P03 | PO4 | POS | POG | PO7 | POS | POY | FOID [ POLI | POI2 | PSOI | PSO2
coz)| 2 3 2 1 /] - 2 3 3 2
co3 | - 2 3 Z 3 . K| . i . . 5 3 3
Cod | 1 2 3 2 3 - 2 3 - 2 2 2
Cos| 2 I 3 3 2 - 3 . A . - 2 3 2
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AEISTDS

AVIONICS AND ATRCRATT SYSTEMS LABORATORY

COURSE OBJECTIVES
To enable the students w
enderstand the basie cockpil system operations of aircraft

- e S R ket T

L]
i1

TOTAL PFERTONS i)
COURSE OUTCOMES
At the end of this course, students will be able 1o
test the control sysiems
s e T oproees s
sentify the operations of cncuils
unalyze the problems in linding gear and brake system
Mapping of Course Dulcomes with Program Outcomes
[ /23 indicotes strength of correlation) 3-Strong, 2-Mediom, 1-Weak
FProgramme Quicomes (FOs) PSS
COs | pog | PO2 | PO3 | PO | POS | POG | POT | POS | POS | POI0 | PO11 | POIZ | FSOL | PSO2
Lo ) T 3 4 1 | - - - - - 1 2 3 E |
cioz | 2 2 3 k| I ] 3 2 3 2
Coa |1 2 3 ] 1 - - - - 2 2 2 3
o3 P ) 1 3 i 3 2 X 2

fumiliarize the basic circuits wsed in avionkc sysiems.

impart the kaowledge of hydroulle landing gear syctem.

lzarn abowt the varicus ivpes of microprocessar,
LIST OF EXPERTMENTS

Adrerall haeking Up and Leveling procedire

Conrrol Sysiem Rigging check procedure

Brake Tos duie Load Tesi an whesl brake umis

Lamding gear retraction test

Pressure Test proceduars on feel system companents
AdkbinionsSubiraction of binary aumbers.
Multiplexer/Demuttiplexer Circuits

EncoderMecoder Circwits.

Timer Circiits, Shifi Registers, Binary Comparator Cirewits,
Additivion and Subrraction of §-bit and 16-bit numbers,

12, MIL-Std — 1553 Dt Buses Configuation

a o 4 2
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AE15TNG AIRCEAFT DESIGN PROJECT

COURSE OBIECTIVES
T enable the students 1o

desipn and Anzlyee an Airplane (any other Hight vehicle)

understand the basic copcepts of shear force, shear fow and bending moment diagram
pemepart the knowledge of analyzing and comparning the performance of varicus aircrafi,
bearn the preparatbon of design project reporn.

LIST OF EXPERIMENTS

-

Comparative coafipuration study of different types of airplanss

Comparsiive study on specification end performance daratl of aiscrafi
Preparaticn of compamfive doin shests

Wiork sheet Biyout procedires

Comparstive graphs preparation and selection of makn parameters for the design
Preliminary weight etimations, selection of main parameters,

Power plant szlection, Aerofoll selection, Wing fail and control surfaces
Performance and stabilily analysis

Stractural design study — Theory appronch

Shear force diagram and bending moment disgram (or wing and fuselage.

- Balancing and meneuvering boads on tal plane, Adleron and Rudder ok

Shear flow and the dingram For the wing and huselnge structure,

. Preparation of a detailed design report with three view drawings

a0 21

TOTAL PERIODS 30

COURSE OUTCOMES
Ad the end of this course, students will be ahle to

endersamd the design requiremenis
compare the date of different aircrafi
analyze the perfoemance of aircrafi

estimate the design factor for o wing and fuseloge

Alapping of Coarse Ouicomes with Program Ouwtcomses

11723 indicates strenpth of carrelation) 3-Stremg, 2-Mediom, 1-Weak

Programme Dutcomes [Pk} 210
C0s [MOL| P2 | PO | POA | POS | PO% | MOT | PFOS | POY | POID | POIL | POQ2 | PSOL | FRO2
iCil 3 2 3 2 3 . 2 . . . 2 ? 3 E|
2 k] 3 P 3 z 2 - i & 1 1
CO3 2 i 3 2 3 . 3 . . . i 2 1 E|
iCid 3 2 3 2 | . 3 . . . ) 2 1 2
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AEISTOT COMPREHENSION AND TECHNICAL SEMINAR LU B A |

COURSE ORJECTIVES
To enahle the shudents to

®  clear vaious competitive cxams

= gnderstand the besic concepts in (he Geld of aercmaatics,

e learn he basic of fighn mechanics and acrodynamics

s pegain lhe basics of strecturs and propulsion
FLIGHT MECHANICS
Basics: Atmwsphere: Properties, standard atmosphere. Classification of sircrafi, Airplane (fixed wing sircrafi)
configuration and varicas pants
Abrplane performance: Pressure altituds; equivalent, calibrated, indicated nir speeds; Primary flight instruments:
Altimeser, ASL VAL Tarmn-bank indicator, Drag polar; takeolT and landing: sieady climb and descent, absolune
and service ceiling: cruise, cruise climb, endurance or loiter; load factor, terning flght, Won diagram; Winds:
head, il and croas winds
Stanc stability: Angle of amck, sideships ooll, picch asd yaw conorols; bonginshiel stick Tixed and free sabiliy,
horizontal tadl position and size; directional stability, vertical rail pesition and size; dihedeal stability. Wing
diheedral, sweep wnd position; hinge moments, stick forces
AERDDYNAMICSE

Basic Fluid Mechapics: Cosservation laws: Mass, momentum {Iniegral and differential forn); Potential flow
theary: sources, sinks, doublets, line voriex and their superposition; Yiscosity, Reynolds number

Adrfoils ond wings: Airfoil nomenclature; Aerodynamic coefficients; 1ift, drag and moment; Eutto-Joukeswi
thearem; Thin airfoll theory, Kuea conditbon, staning voriex; Finbe wing theory. Induced drag, Prandid lifting
hine theary; Critical and drag divergence Mach number

Compressible Flows: Basie concepts of compressibality, Consorvation equations; One dimeasional compressible
flows, Fanno flow, Rayleigh flows Isentropic fows, normal and cbligue shocks, Prandil-Meyer flow; Flow
throupgh nozzles and diffissers

ETRUCTURES

Stvength of Materials: States of stress znd strain. Stress apd sfrain transformation. Mehe's Cirele. Principal
stresses, Three-dimensionn] Hooke's low, Plone stress and strain; Fallure theories: Maximum stress, Tresca and
von Mises; Sirain energy. Castighano’s principles, Analysis of statically determinate and indeterminate russes
and bearms Elagic fexural buckling of columns

Flight vehicle stuctures: Characieristics of aircrall structures and malerials Torsion, bending and Oexoral shear
of thin-walled sections. Loads on aircraft

Siructursl Dynomics: Pree and forced wibrations of ondamped and damped SIOF sysiems. Free vibrations of
undamped 2-DOF sysiems
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PROFIULSION

Basics: Thermadynamics, boundary Inyers and heat transfer and combustion thermochemistry. Thermodymamics
of nireraft engines: Throst, efficiency ond engine performance of turbajel, turboprop, torka shaft, forbafon and
ramjer engines, throst sugmentation of oarbojets and furbofin engines, Acrothermadynamics of noen-rotating
propulsion components such as inlakes, combustor and nozzle

Axeal eompressoss Anguler momentum, work oad compression, chasacteristic performances of a single anial
compressor siage, efficiency of the compressor and degree of reaction. Axial turbines: Axial mrbine sape
efficiency

Centrifugal compressor: Centrifugal compressor stage dynamics, inducer, impeller and diffuser.

Rucket propulsion: Thoust equation and specilic impualse, vehicle acceleration, drag, gravity losses, mulii-staging
of rockets. Classification of chemical rockete, performaonce of solid and liguid propeliang rockeds

TOTAL FERIODS 30

COURSE DUTCOAMES
Al the end of the cowrse, the stsdenis will be able o

¢ explore the basic concepts of flight dyaamics, serodynamics, structures and propulsion.

e plan missions 1o prepare for their successful professional caneers.

e excel in professionad career and higher education by acquiring knowledge.

e clear the competilive exams
TEXT BOOES

1. John D, Anderson "Inreduction 1o Flight”, MoGras-Hik Higher Edvsation, Tih editien, 2011,

4 Coartland I} Perkins, Bobert E. Hage, "Afrplane Performanee stability and Control™, Wilsy India Pve Lid,

2000,
REFERENCES
1. Roberr Melson, "Flight Subiliy aad Auematie Coatral®, 2nd Edition, MeGraw Hill Edweatioa (Indza)
Private Limited, 2007,
2 Anidersonl 1) “Fundamentals of Aerodynamdcs”, Sih Edinon, Mcliraw HI Education India Privaa
Lirnired. 2000,

1  Radhekrishnon B, "Gas Dynamics”, Filh Editien, PHI Learning Privade Limited — Mew Delhi, 2014

4 MegsonT M G, "Aircraft Structures for Engineering Students”, Butterworth Heipemann, 2002,

5 Thamaioh Gowds, DV Gigsh, T Jagadesshs "Mechanical vibrations™, MeGraw Hill Bducatioa, 2012

i PG Hill and C.R. Peterson, “Mechanics and Thermodymamics of Propul=ion®, Addison — Wesley
Longman [N, 2009

7. G P Sutton, "Rocket Propulsion Blements®, Jobn Wiley and Sons Inc., Mew York, fih Edition, 2010,

WEE LINES
I hitpefwerw fas goviregulations_policieshondbeoks manuale/arerafvami_kandbook!
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Mapping of Course Outcomaes with Program Oofcomes
(L2} indicates strengih of correlation) 3-Strong, 2-Medium, 1-Weak

Trogramme Oubcames (Ts) PEOs
COs |pp1 [ Po2 | PO | POM | POS | POG | POT | POS | PO? | POID | POTT | POI2 | PSOL | PSO2
oon | 3 2 K| 2 3 - z - - 2 2 k| 3
ooz | 3 i 4 3 2 z 3 2 3 2
o3| o2 2 3 i 3 i | 1 2 3
Cod | 3 2 K| 1 3 3 i 2 2 2
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SEMESTER V1l
AEISS01 ROCEETS AND MISSILES 3 0 0 3

COURSE OBJIECTIVES
Toenable the students to

®  kaow the clasfication of Bockets and Migsiles

# aaderstand the acrodynamic forces of Rockets and Bizsiles

= estimate the velocity and altitude of the circumstance

#  learn the various stage of Rockers and Missiles

®  imtroduce the various control methods of Rockets and  Missiles
IMIT 1 CLASSIFICATION OF ROCEKETS AND MISSILES q
Varions methods of classification of missiles and rockets — Basic aerodynnmic characteristics of sarface tos surisoe,
surface (o air, air to surface and air (o xir missiles — Examples of varoes Indian space Bunch vehicles and missiles
— Current stabs of Indian rocket programme with respect (o inrernational scenario
UNIT [ AERODYNAMICS OF ROCKETS AND MISSILES H
Alrframe components of rockets and missiles = forces acting on a missile while passing through atmosphese -
classification of missiles — slender body aerod ynamics — method of describing forces and moments — lift foroe and
Interal moment -lsternl serodwnamic damping moment — lngineding] moment — drog estimation — upwash and
downwash in missile bodies = rockel dispersion,
LINET 11 ROCKET MOTHIN IN FREE S5PACE AND GRAVITATIONAL FIELD 11
One dimensionzl pnd two-dimensions] rocket motions in free spoce and bomogencoss gravitational fields -
description of vertical, inclined mnd gravity tum irepeciories — determination of range and alfitede — simple
approximations b determine burn oul velecity and aliisde - estimation of culmmarion e and altitede.
LINIT 1V STAGING OF ROCKETS AND MISSILES 9
Desipn philosophy belad molistaging of bonch vehicles and ballistic misziles - optimiziion of makistage
vehicles — siage separation techniques in ammosphere and in space — mage separation dynamies apd lateral
separation characieristics,
UNIT V CONTROL OF ROCKETS AND MISSILES g
Introduction o aercdynamic and jet contrel metheds — various 1ypes of aerodynamic conme! methods for actical
and short Fangs missiles- aecodynamic charactenistics - varions Iypes of thrst vector control methods including
secondary mjection threst vector control for launch vehicles and ballistic missiles

TOTALFERIODS 45

COURSE OUTCOMES
Al the end of the course, the soudems will be able 1o

= gdentify the types of Rockets pnd Missiles

®  analyre the aerodynamic characteristics of Rockets and Micsileg

#  compule the rajectary

=  compare the varons stages of Bockets and Missiles

= analyes the controls of Rockels and Missiles
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TEXT BOOKS
I, Comelizse, LW, “Rocket Propulzion and Space Dvnamics”, JW, Freeman and Co., Lid, London, 1982
2 Buiton, GUP “Rocket Propubson Elemenis”, John Wiley and Sons Inc,, New York, 5th Edsion, 1993,
REFERENCES
L. Parker, ER., “"Materials for Missiles and Spacecrafl”, MeGraw Hill Book Co. loc. 1982
2 Mathur M L and Shormo B P “Gas Turhine, Jet and Eocket Fropulzion™, Standard Publishers and
Distriburors, Dhelhi, (984,
WER LIMES
1, hitpefmpielacanicourses' | 12106073

Mupping of Coarse Outeomes with Program Ouwicomes
(/203 indbeates strength of eorrelation) 3-Strong, 2.Mediom, 1-Weak

Frogromme Choteomses (FOs) P05
COs  |pon| POz | Po3 | PO POS | PO6 |POT | PO | POS | PO10 | POX | POI2 [PSOT | PSO2
) | 3 2 2 3 v - 2 - 2 - - 2 i 3
Coz ¥ 3 z 3 I - 2 - - - - 3 3 2
CiO3 2 3 = i 3 3 2 : 3
4 3 2 C . 3 2 3 2 2 2
Ci5 2 | 3 3 2 3 - 2 - - 2 i 2
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AE1SB02 FROJECT WOREK 0 a0 12 4

COURSE OBJECTIVES
To enable the stepdents o

gel trained. i prepaning prject reports and bow to face reviews ond wiva wooe examinations

develop ahility to identify probiems to sofve throogh project works,

neeuire knowledge on lterature review related to project problem apd how to find the gop.

gain exposure o required design procedere, experimenial setup, analysis package o solve the idempifiedprobiem.

GUMDELINES

The students are expectad to get formed nto o ream of convenient groups of not more tan 4 members for aprogect.

2. Ewveryproject team shall have a guide who ks the member of the faculty of the instifution.

3. The group has wo identify and selsc the problem 1o be addressed ps iheir projeo work throagh literaune surveyand
finalize a compreheasive aim and scope of their work.

4. Reviews of the progress of the project work have 1o be conducted by a team of faculty (minimum 3 and amaximum
of 5] along with their facoliy guide as &8 member the review team

5. Progress of project work hos to be monitored by ihe project guide and committee periodically.

i,  Adtendance for review is mandatory, IF a student Fails 1o attend review For some valid reasons, me more chancemay be
givea

T, The project repon should be submitted by the students around the first week of Agril

TOTAL PERIODS 180
COURSE QUTOOME

Al the end of the coursz, the audents will be able o

L ]

ks up any chalienging procticn] problems and find solution by formudating proper methodology

collect literaiure through research joumals and wdeniify the gap in selected ares

devise the methodology 1o find selution through gathering comiplete knowledge on materals'design
procedure’anzlysis and opiimisacion techniguees! availlability of experimenial seiup’ company permission and
idherdocumentiion procedires (o execute the project.

prepase propect repon &5 per focmat and confidently Face viva voce with proper PIT for presentntion

Mapping of Course Outeomes with Program Ouoteomaes
(1/43 indicates strength of correlation) 3-5treng, 2-Medium, 1-Weak

Programme Qoleemes (Ps) rsis
COs  |PO1| P02 | PO3 [PO4 [ POS [ PO6 | POT | POS | POS [POI0 (POIT | POIZ | PSOT | PSO2

col HESEARAEIETENEN | 3 2 3 3
coz a2 |23 |2 |2]- . 3 . 2 2 3 )
Cod 2 K| 3 2 2 2 z - d . 3 . 3
oo (2| 312313 .| 3 2 2 2 2
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FROGRAMME ELECTIVE TTT

AE15351 TRINCIFLE OF AERD ELASTICITY o n 3

COURSE OBIECTIVES
Ta enahle the sinlents o

s mokethe students fo understond sero elastic phesomena
#  understand the shearetical coneepes of materiol behavieor with porticolar emphasis on their elasticity
Properiies

o solve sieady sae aero elastic problems

*  know the flutter phenomena

#  learn the various noise sources found oa diffesent types of alrplane
UNIT | AERDELASTIC PHENOMENA L
Siahility wersus response problems - The acro-elastic miangle of forces - Aeroclasticity in Aincraft Design -
Prevention of perocinstic instnbilities, Influence and stiffness coefficients. Coupled oscillptions
TNIT I DIVERGENCE OF A LIFTING SURFACE 1]
Simple pan dimensional idenlizotions-Strip theory - Integral equation of the second kind - Exact soluticns for,
aimple seclangular wines - [ Semi ngid” sssempteon and appeoximate solutions - Generalized coordinates -
Successive approximations - Numertical approximations Bsing mamix squations
UNITIIT  STEADY STATE AEROLASTIC PROBLEMS 9
Los and reversal of aileron controd - Critical aileron reversal speed - Aileron efficiency - Semi rigid theory and
successive approximations - Lifi distribution - Rigid and elastic wings. Taoil effiviency. Effect of elastic
deformation on static fongitadinal sinbility.
UNITIY FLUTTER FHENOMENOMN 14
Mon-dimensional parameters - Stiffness critena - Dynamic mass balancing - Dimscnsional similaricy. Flutter.
enalysis - Two dimensicnnl thin airfoils in stesdy incompressible flow - Cuasi steady aerodymamic derivatives
Galerkin method for critical Hulter speed - Stability of disturbed motion - Solufion of the flutter determinont -
Bletlecels of deteremmning the eritical fluter speeds - Flulter preventson and coaol.
UNITV INTRODUCTION TO THEGRY OF PLATES AND SHELLS i
Classical plate theory - Assumptions - Governing equations - Boardary conditbons - Mavier™s method of sofution
for simply supported rectonpular plates - Levy™s method of sodution for rectanpular plates ander different
benendary conditions,

TOTAL FERTODS 45

COURSE OUTCOMES
Al e end of the cowrse, due stwdents will be able o

o aoquire knowledgpe about seroelasticity

e compane Beoretical concepls of material behavior with panticular conphasis on thekr elasticity progeny

= gnalyre the problems in aercelasticity

¢ ideatify the flotter preveation and control measures

®  examine the various nodse sources found on different types of airplone
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TEXT BOOKS
1. ¥.C. Fung, “An Introduction to the Theory of Acroclnsticity™, John Wikey and Sons Inc., New Yook, 2008,
2 B Broadbent, “Elementary Theory of Aeroclasticiy”, Bun Hill Publications Lid., 1985
REFEREMNCES
1. E.L. Bisplinghoff, H.Ashley, ond R.L. Halfmann, “Acroclasticiny™, 1 Edition Addison Wesley Poblishing
Cloy, I, 19596,
2 E.H. Scanlan and B Rosenbaum, “Introduction to the study of Adreraft Vibrastion and Flutter”, Macmilian
Cio, Mew York, 1981,
i R Blzvins, “Flow Induced Viteations", Krigger Pab Co., 2001,
4. G.11Ruijerok, “Elements OF Aviation Acoustics™, Yes Pub Pt 2004,
WEB LINKS
1. buopetnptelac miayilabus/ 101 104005/

Mapping of Course Dutconses with Program Outconses
(1/43 indicates strength of correlation) 3-Streng, 3-Medium, 1-Weak

Fropramme Cotcomes (FOs) P50
COs \po1 | Poz | Pod | Pod | POS | POS | PO7 | POR | POD | POI0 | POIT | POIZ | PSOL | PSO2
cor | 3| 2 3 2 1 . 2 . . - 2 2 3 3
coz | 3 3 2 1 1 . 3 ] 2 3 3
o3 | 2 2 3 2 3 F 3 3 2 2 3
Co4 3 2 3 2 3 - 3 3 4 2 2
cos | 3 1 3 2 3 - 3 2 2 3 2
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AE15352 WIND POWER ENGINEERING E [ | |

COURSE ORIERCTIVES
To enabbe the studenls o

#  leam how wind is generafed and possible ways of extracting the sme,

= gstimate the resource potential

o learn the serodynamic forces and hagics heories of wind iurbine

*  make ihe students to understand the perodynamic design nspects and coatrolling methods of wind

furkines,

= imirodoce the environmentnl aspects of wind energy production,
UNIT 1 INTRODUCTION TO WINDENERGY ]
Background, Wind spesd variation, Mativations, and Constraiis, Historical perspective, Modern wind nirbanes,
Componrents and gemnelry.
UMIT I WIND EESOURCES AND CHARACTERISTICS ]
Geeneral chamcieristes of the wind rescurce, Atmospheric boundary layer charncieristics, Wind data analvsis and
resource estimation, Wind turbine ensrgy production
UNITIII WIND TUREBINE AERDDYNAMICS 11
Orvervaew , Forces from wind, Lift and Drag forces, Airfoils and serodynamic coaceptz 1D Momentum theory,
Tideal horizontal axis wind urhise with weke rocation, BHade clement theory, General rotor blade shape
performance prediction
UNITIV  WIND TURBINE DESIGN AND CONTROL ]
Brief design overview, Wind wurbine control systems, Typical grid, connected mrbine operation Basic concepts
of electric power, Elecorical machines.,
UNIT ¥V ENMVIRDNAMENTAL SITE AND ASPECTS ]
Wind mrbine siting |, Installstion and operation. Wind ferms, Inroduction To offshors wind webdne Cverview of
wand emergy Economics, Eleciromngretic interference, noise, Safety-Concepts in wind turhine davelopment

TOTALPERIODS 45

COURSE OUTCOMES
A the end of the course, the stiadents will be able (o

= Operate wind farm and econemics of power penerafion.

prepare and evaluate detaibed project reposs for establishing a wind farm.

o globorote the acrodynamic forces and fundomental theories of wind narhine,

* design and analyze the acrodynamics performance of wind wrbines.

»  compare ihe environmental siies and aspects of wind farms.
TEXT BOOES

I.  Emil Simiu and Fobert H Seanlan, "Wind effects on struciures - Fundamentais and Applications io

Dezign®, John Wiley and Sons Inc Mew York, 3016,
2. Ahmad Hemami, *Wind Turbine Technology®, Cengage learning. Cananda, 2012,
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REFERENCES
1. Tom Lawson, "Building Asrodynamics”, Imperial College Press London, 20001
1 GF Russo, "Aerodyniemic Messurements: From Physical Principles i Tumkey Insrumentation”, Wiood
head publiching, M3,
1. N Cook, "Design Guides to wind Ionding of buikfings strsctures = Part [ anad 117, Butterworihs London,
o4
4. 15 B75 (15E7) Part 11 Wind loads, Iedian Standards for Building codes®, 2000,
WERE LINKS
1. hepetimprel ac.infoourses/ 100 1050557
2 btips:Vocw, mit.edwconrses’seronautics-ond - astronmutics! 1 6-100-perodynnmics-fall - 2005 ecture -nofes’

Mupping of Coarse Dulcomes with Progrim Oulcomes
{17243 ineticates strengih of correlation) 3-Sirang, 2-Medium, 1-Weak

Programmee Outeomes (POs) rs0s
COs | pog | PO2 | PO3 | PO | POS | POS | POT | POB | POS | PO10 | POLL | PO12 | PSOL | PSOZ
01 3 2 2 3 X = i . 2 . - ) | 3
S 3 2 3 2 - 2 - - - - | 3 2
Coa 2 3 i 3 3 3 2 2 3
04 | 3 2 3 2 3 - 2 3 2 2 2
Ccos | 2 1 3 3 rl 3 2 2 3 2
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AEI5S353 THEORY ©F FLATES AND SHELLS o0 3

COURSE ORIECTIVES
T enable the shudents
#  gives exposmane o formuolation of governing equations
e sty the brhavior of the plates and shells with different geometry under various types of leads.
®  soquiring the knowledge of pintes and shells, stodenis are sble to take up warks of mechanical, civil,
sruciural, and seronautical engineering
e stmdy the methods of analyss
»  undersiond the basic concept of shells and strochunes

INIT 1 INTRODUCTION B
Classical Plate Theory - Assumptions - Governing Equation - Boundury Conditions,
LNIT I PLATES OF VARDOUS SHAPES 10

Mavier™s Method of Solution for Simply Supported Rectongular Plates - Levy™s Method of Sclution for
Rectongukar Plates under Different Boundary Conditions - Circulpr plates, DMerent edge comndition s and Toads,

UNITIT  FREE VIBRATION ANALYSIS ]
Stability and Fres Vibeation Analysis of Rectangilar Flates with vanois énd condinons

DUMITIV  APPROXIMATE METHODS 10
Ravleigh - Ritz, Galerkin Methods - Findee Dilferencs Method - Application (o Bectangular Flates for Static,
Wibration and Sability Anolysis.

UNIT V SHELLS ]

Basic Concepts of Shell Type of Strociures - Membrane and Beading Theories for Ciroular Cylindnical Shells
TOTALTERIODS 45

COURSE OUTCOMES
At the end of the course, the stisdents will be able 1o

s identify the exposure to formulation of poverning equations

e analyze the sirain, stress of plates and shellz

s different ivpes of plates

#  analysis of varioss spprocimortion methods

¢ goquire the knowledge on shells
TEXT BOOKS

1. Timoshenkn, S5.P. Winowsky, 5., and Kreger, Theor y of Plates and Shells, MeGraw-Hix Book Co 19910,
REFERENCES

. Flugge, W, Stresses in Shells, Springer — Verlng, 1985,

¥  Hoery Kraus, | Thin Elasic Shells”, John YWiley and Sons, 1987,

WEB LINES
L hepefmpiel sc infcourses/ L IDG0E0ME
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Mapping of Cowrse Uulcomes with Program Oolcomes
(12 indicates strengih of correlation) 3-Strong, 2-Medinm, 1-Weak

Programme Ot comes (POs) FE0s
COs [ po1| POz | PO3 | P04 | POS | PO6 | POT | POS | PO9 | PO10 | PO11 | POI2 | PSO1 | PSOZ
ool | 2 2 | . 2 F e 3 3
coz | 2 3 2 ] 2 2 - 3 3 2
D0 - ' 3 i 3 3 3 s 2 3
co4 | 3 2 i pi i 2 3 7 2 7
Ci05 2 1 3 J 2 . i . r i . . 2 3 rl
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ARI5354 WIND TUNNEL TECHNIQUES b I ¢ R |

COURSE ORIECTIVES
T enahle the students fo
¢ know ihe importance of non dimensional number
s understand the application of various types of wind tunnels
#  learn the basic measurement procedure involsing wand nmaesl lesting
= interpred the basic coneepts of measurement of forces and moments on madels durimg the wind
funmne| lesting
o perfiorm the fow visualzation

UNIT' 1 PRINCIPLES OF MODEL TESTING H
Blethls of Dimension analysiz - Beckingham - theorem - non - dimensionsl pombers - model laws - Scale
effect and types of similarities

UNITIN  WIND TUNNELS 9

Classificatson - special problems of teshing in subsonie, transonic, sapersonic and hypersonis spesd regions -
layouis = sizing and design paramelers
UNIT I CALIBRATION OF WIND TUNNEL L
Test section spesl - horizong] buoyancy = fow angularities - wrbulence  medsuremenis = associzated
instrumentation - calibration of supersonic tunneds
UNITIV  WIND TUNNEL MEASUREMENTS 10
Pressure and velocity measurements - force measarements - three component and six component balances -
interninl balances
TNIT ¥V FLOW VISUALTEATION 1
Smoke ond taft gnd technigques - Water flow wiszalization method - dye injechon special technigues - optical
meethaxds of flow visualization
TOTALTFERIODE 45

COURSE OUTCOMES
At the end of the course, the stisdents will be ahle 10

¢ analyze the methods of dimensional annlvsis

& goquine knowdedge about wind fumnel

¢ calibrare de wind waned

= measure the wind funnel

visualize the flow ever the componeat by using various lechniques
TEXT BOOKS

L Rae, W.H and Pope, A, "Low Speed Wind Tunnel Tesing”, John Wiley Publication, 1984,

. MAL-UNI Lecture Series 127 Experimental Aerodynamics™, MAL SP 98 01 April 1998
REFEREMNCES

1. Rae, W.H and Pope, A, "Low Speed Wind Tunned Testing™, John Wiley Publication, 2003

2 Robert B Morthrop, "Introduction to Insrumentation and SMessuremenis", Second Edition, CRC Press,

Teylor ond Froncis, 2{8
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3 Antonio Viviani, Ghseppe Perrelln, "Aerodynamic and Aerothermod ymamic Analysis of Space Mission
Vehicles", Springer Aerospace Techuology, 2015
4. Pavian, Henry Christensen, “Experimenta] Aerodymamics”, 150 edition, Piiman Publishing, 2001,
5. F Rathokrishnan, B, "Instramentution, Measurements, and Experiments in Fluigds”, TR Press - Toylor and
Frincas, 20007,
WEE LINES
1 hupetinptel acnfcoursss/ 101 T0SMIKE
Mepping of Coorse Ouatcomes with Program Chalommes
(1723 indicates strength of correlation] 3-Stroog, 2-Mediom, 1-Weak
Programume Duteomes (P0s) rsSis
COs | po1 | Poz | P03 | PO4 | POS | POS | POT | POS | POY | POID | POLL | PO12 | PSO1 | PSOZ
i1 2 3 2 3 2 3 3 - 3 - 3 2 | 3
CO2 3 2 a £ | 2 1 - - 2 - 2 2 3 2
03 2 3 A 2 2 2 2 - Z 3 1 3
co4 | 2 1 2 3 1 3 . . 3 2 2 2 2
s 3 1 2 2 1 ) - - 3 - Y 1 3 d
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PFROGRAMME FLECTIVE TV

AEIS451 CRYOGENIC ENGINEERING 3 o o -3

COURSE DRIECTIVES
To enahle the sindeniz o

= undersiand te behoviour of materials at low temperatures

¢ learn aboul various ligeefacton sysiems for refrigeration.

e Tamilirize the students Tos dilferent crvopenic applications,

¢ develap skills for desigring cryogenic systems including refrigeration, storage and transfer of

cryopens, and insnomentsion
*  know the sofety considerations for different types of fssls.
TINIT 1 BASIC PRINCIFLES OF CRYOGENIC 7

Historical Background - Introduction o oryogenic propellants and their properties, Liguid hydrogen, Liguid
helium, Liguid nitrogen and liguid oxygen - Theary behind the production of low temperature, Cascade process,
Jondle Thompson Bffect

UNITII  REFRIGERATION AND GAS-LIQUEFACTION SYSTEMS 1n
Bazic peinciples of low temperaire heat iransfer - Refrigeration system and s ypes - Cryogenic
lguefaction process, Production of Low Tempersmres: Liquefaction systems, Various liguefaciion cycles,
Ideal, Coscade, Linde Hampson, Clawde, Stirling cycles and deeir degivatives, Ulira-low temperature refriperators,
Cryoeooders,
TUMITIIT CRYDINSULATION AND DEVICES L
Siorage vessel - Thermal shields and insulstion, Bffect of size and shape of storage vessel on beat inleak, Vapo
shielfing., Vacuom insulation. Fvacosted porows insulation, Solid fooms, Muolilnyer meolotion, Composice
msulntion, Critical madies of insalation. Heot exchongers for cryopenic applicstions, Cryogenic Instrumentation:
stroim, Displacement and position, Pressre, Flow, Liguid level, Density and Temperature mesearement for
cryegenic applications.
UNIT IV  PERFORMANCE ANALYSIS OF CRYOGENIC ROCKETS 11
Dresign comcepis of cryogenic rockets = Selection of poopellants amd bs challenges, Boil=off mate, Thrust and
velociy gais, Specilic impulse - Propelfant feed system - Tank pressurization and vent system - Two phase (e
and hest leansfer in redoced pravity - Process design parameiers - Lounch-window - Effect of eryogenic liouids
an propenies of serospace materials,
UNIT ¥V SUPERCONDUCTIVITY AND SAFETY 7
Belintter of bow temperatures - Elecirical and Magnetic properties of Sepercondoctors - Specific heat - thermal
conductivity - Elecirical conductivity snd basic properties of Superconductors - Vacuum  Technology.
Indrewdinctiom Phgsaological hazarcls - I'_T.::|:|Ir|~:iu|1.~: amil I!'Ial:l.rn.:ll:lilil}' = Salery considberatons for Ii|;|1|'i|| hwelrioeen
and hguid oxygen - General safety principles.

TOTALTERIODS 45

Scanned with Cam5Scanner



COTURSE OUTCOMES
At the end of the course, the shudenis will be phle 1
= oot introduciory knowledge of cryogenic Engineering.
*  compare the refrigeration process for different iquefpction systems,
= detniled knowledze of cryo-conlers, on which research is going on worldwide.
& Blededt o embark ona ressarch eareer in Cryogenic Englneering.
®  podguire the knowledpe shoul cryogenics ssfery considerations,
TEXT BOMIES
1. Haseldom, G, Cryogenic Fundamenials, Academic Press, 1971,
2 Barron, B F., Crvogendc Systems, Oxford University, 1985

REFEREMCES
1. Mamata Mukbepadhyay, "Pundamentals of Cryogenic Engineering”™, PHI Learning Pyt linited,
13

2 Tunmerbows, Flysa, "Cryogenics Precess Engineering”, Plenum Press, New York, 2HEF
1 GM Walker, "Cryecioder Part - 1 Fumidamestal”, Plenum Press, Mew York and London, 2001,
4 G.M Walker, "Cryocoaler Part - 27, Plenum Press, New York and London, 2003

WER LINES
1. hopeimprel acmdcoursac | 121010047

2 hiipetwww university. youth&wor k. comistud y-materasl Cryogenic-Engineenng-Leciure

Mapping of Course Outcemes with Pregram Oolcomes
(12} indicates strength of correlation) }-Strong, 2-Mediwm, 1-Weak

Frogramme Outcomes (P0s) Fais
COs | po1| PO2 | PO3 | POM | POS | PO | POT | POS | PO9 | POIG | POLI | POIZ | PSOL | PSO2
o1 | 2 3 Z 3 2 | 3 . E| . 3 2 3 3
cox | 3 2 i 3 rl . . . Fi - Z i 3 2
L 3 k] | z i i 2 2 - 3 2 3
Cod | 2 3 . 3 I ] - E| - ) i 7 2
Cos | 3 2 r 2 r) 2 . . | . 2 i 3 2
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AEI5452 FUELS AND COMBUSTION | I

COURSE OBRJECTIVES

To enable the students to
e pnderstand the theemodymamic of combusion.

e learn the different iypes of combustion chamber

¢ know the composition of various types of fuels and thelr properiies

v familiarze the students on stapdord atmosphens condifions

¢ make the sudents 1o undersiznd the pollutios from combasuon of feels and conrolling them,
UNIT 1 SIMPLE THEEMODYMNAMICE OF COMBUSTION 12
Stoichionmetry, sbsclute enthalpy, enthoipy of combustion, laws of thermochemistry, pressure snd temperntore
effect an enthalpy of formation, adiabatic fame fempemtore, chemical and equilibrnm products of combastion,
Fundamental laws of transport phenomens,. Basic Reaction Kinetics, Elementary reactions, Chain reactions,
Multistep reactions, simplification of reaction mechanism, Global kinetics,
UNIT I COMBUSTION IN GAS TURBINE , RAMIET AND SCRAMIET H
Combustion in gos turbine chambers, recirculation, combustion efficiency, Mame holders, subsonic combustion in
Fanijet, supersonic combustion tn scramjet. Subkonbe and supersonbe combustion controlled by dacision mixing

and heat convectioa

UNIT I  COMBUSTION IN CHEMICAL ROCEET ]
Combaestion in Bgued propetlam rockers. Combustion of solid propellams. application of laminer fome deeory 1o
the buming of komopeneous propellants, Combustion in hybrid rockets. Combustion instability in rockets
UMITIV FUNDAMENTALS AND ENVIRONEMNTAL CONCERNS q
Afr pakution, chemical composition of ckean zir, arrangement and nomenclvure of the atmoesphere, harmiful
effects of cngine emissions, Acro-cngine emissions, Tidal currents, tropospheric ozome formation, striospheric
crecine dlepletion,
UNITV  POLLUTANT EMISSIONS OF AERO-ENGINES 4
The combustor, combustion of hydrocarbon fuel, formation of undesired combastion prodects, emission
certifications, MOX reduction in acro-engings, climate effect estimates, fugl conservation, wing design for low
polluthon, weight reduction, allermate fiels for e transpon aieplames
TOTAL FERIONS 45

COURSE DUTCOMES
At the end of the course, the students will be able 1o

= gabdress various combustion problems by extending the earlier-geined knowledge of themmodynamics,

Fuid mechanics ond heot'miss tronsfer,
= elaborate the operations of reciprocating engines, gas-torhine engines and rocket engines
e differcatisie the different types of rocket propellams and s apglications.

o evaluae the amespheric pollmants and wogic substances in coone.
¢ make quantitative and qualitave estimoes of charactenstics of various combustion procesies
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TEXT BOOKS

1. Kuo K.E. “Prnciples of Combustion™ John Wiley npnd Sons, M5

2 1 P Mishra, "Fondamentals of Combustion”, Preniice Hall of India, Mew Deihi, 2008,

3. G211 Ruijgrok and DM, Ven Passsen,” Elements of Adrcrafi Pollution®, Yes Dee Publishing, 2005
REFEREMCES

1. H. 8 Mukends, “Understanding Combustion”, 2nd adition, Orient Blackewan 2000

2 Wamren . Suwahle | “An Intreductbon 1o Combustion™, Taylor amd Francis, 1993
WEE LINKS

1. hbpetimptel ac.nfoourses 10010400 4/

L hopetnprel ac bvcourses/ LS TOR0E9E

Mapping of Course Ouotcomes with Program Outcomes
(17273 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Dutcomes [POs) rss
COs | pon | poz | PO3 | P04 | POS | Pos | PO7 | POS | PDS | PO10 | PO11 | PONZ | PSOI | PSO2

col| 2 3 2 3 3 - - - 3 2 - 2 3 2
coz| 1| 3 2 | 2 |2 I 2 1 2 3
co3| 2 | 2 2 ] i - - - L 2 3
cos| 31| 2 3| 3 2 2 3
cos| 3| 2 | 2 | 2 3 3
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AE15453 ADVANCED PROFULSION TECHNIQUES a a8 0 3

COURSE ORIRCTIVES
T enahle the stodents ia

»  fomilinize the shidents on sdvonced air breathing propulsion systems.
o design and performance calenlnions of sugmented rockets

» etailed knowledze about the superson i combustor in scrmjel

= prowide stodents with an overview of nuckear propulsion system

*  miroduce the siudents vasious techinical details asd operating principles of jon and electic propulsicon
UNIT 1 THEEMODYMNAMIC CYCLE ANALYSIS OF ATR-BEREATHING FROPULSTOMN ]

SYSTEMS

Adr breathing propulsion systems like Turbojer, wrboprop, ducted G, Bamjen and Alr osgmenied rockers, Tnles
Thermedynamie eyeles, Pulse propolsion, Combustion process in pulse jel engines, charging process, Suberatical,
Critlcal and Supercritical charging.
UNIT 11 RAMIETS AND AIR AUGMENTED ROCKEETS B
Preliminary perfoemance caleulanons, Diffuser design wath and witkout spike, Supersonic inles, Combusior and
noezle design, Intepral Ram rockes,
UNITIII SCRAMIET PROTTLSION SYSTEM 12
Fundamental considorations of hypersonic air breathing vehiclss, Preliminary concepls in engine, Abirframs
imtegratiom, Calculation of propedsion flow path, Flow path integration, Yarious rypes of supersonic combustors,
Fundamenial requirements of supersonic combustors, Mixing of fuel jois in supersonic cross flow, Performance
estimation of supersoaic combustors.

UNITIV  NUCLEAR FPROPULSION 9
Muclear rocket enpinge design ond performance, Nuchear rockes reactors, Muoclear rocket noerles, Noclear roclet
engine conirel, Endicisotope propulsion, Basic thruster configurations, Throster technolopy, Hent source
development, Nogzle development, Noezles performance of mdioissopes propulsion systems,
UNIT Y ELECTRIC AND ION PROPLESHON ]
Basic concepts in eleciric propaksion, Power requiremenis and rocket efficiency, Classification of throsters,
Electrosttic thrusters, Flasma thruster, Fundamentols of jon propulsion, Performance analysis, lon recket engine,
Flectromagnetic interference, Moise, Safety, Concepts in wind turbine developmeni
TOTALFERIODS 45

COURSE OUTCOMES
Al the et of de course the dudents will be able o

& dentify the thermodynamic cycle of alr breathing propulsion sysems.

#  pcompuate the performasce of ramjet apd nogmented rockets.

o analyze sboul ihe performansce of propulsion in superionie combustor.

» applying the knowledge for evaluating the performance of nuclenr propulsion.

* differentiate technical details of rocket propulzions.
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TEXT BOOKS

1. GP Button, “Focket Propulsion Elements”, John Wiley and Sons Inc., Mew Yok, 1994

2 Wiliam H. Heiser snc David T. Pran, Hypersonic Air breathing propulsion, AIAA Edecation Series, 201
REFERENCES

1. Fonmesoue and Sterk, Spacecrafi Systems Engineering, 1599,

2 Cumpsty, Jel propulsien, Cambeidge University Proge, 2003,

3. Hill PG, and Peserson, C R, “Mechanics and Thenmodyramics of Propulsion” 2nd Editien Pearson

Educntion. 1999,

WER LINKS
I bopetnptel ae mdeoussss/ 100104009

2 birpooow. mit e omrsesaeronmutics-and-astronautics 1 6-5 1 2 -rocke -propalsan- fall 25 ecure-
il =t

Mapping of Course Ouivomes with Program Quicimes
(1213 indicates sirength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Dulcomes (POs) FS0s

COs |pO1| PO2 | O3 | P04 | POS | POG | PO | POR | POS | PO1S | POL1 | PO12 | PSO1 | PSO2
CoL | 2 3 J 3 d ' g E 3 1 3 i
CiX| 3 2 L 2 - I 2 Z 3 p
Coa| 2 3 i I i 2z 2 2
Cid | 2 i i d - - - 2 1 i Z
Cas| 3 ) 2 3 2 ! - - 2 [ 3 2
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AE15454 DESIGN OF FLIGHT OONTROL SYSTEM E [ | |

COURSE OBIECTIVES
To enabbe the studenis 1o

make the stugdents to understand the mission considerations and requirement of control systems.

«  [miliprize the students in missile configurations and trajectory contral,

o provide knowledge sboat the modeding of poswer piant and structural Dexibiliny

= design & thrust vecior control and control systems for & Llaunch vehicles,

*  leamn the experiences of problems faced during the testing of comtrol systems,
UNIT I FRELIMINARIES AND MISSION CONSIDERATIONS )
Imrexlucaion 1o Flight vehicle - Comirod effects; Asrodymamic control, Throst vector control, Extermil Torces and
moments, Trajeciory'Mission planning, Missibes - Derivation of Dynamic Equations - Applications of the
peneralized model

UNITII CONFIGURATION AND SIZING 9

Resolution of sttimde emrors in body axes frame - Contral iws « control power plant sizing - Aerodynamic stalic
margin - propulsion disturbances, control during Thnost fadl-off region - Distarbance dee (o stape sepamtion,
controd systems for out-of-nimesphers, tmjectory, control impulse and potor force requirement - Design of
Back-up control schemes,

UNITIII LINEAR SYSTEM q
Imteediction - Comeod System design steps - Design ohjectives, Secondary injection and derwst vector contral,
Diesign of roll contrel system, design of Iateral acceleration control system - Gain schedule adaptation, Propellamt
sloching, Structural Flexibaliny.
UNITTV  ANALYSIS AND DESIGN OF OMN-OFF REACTION CONTROL SYSTEM 9
Control system charcleristics, Assumptions, Expressions for Vehicle stote ot different salient points during one
escillation, Expression for conrol impalse, Limin cycle characterisiics, Sabiliny conditions for the limir eycle,
Lirmit cipele analysic for zero disturhance, Beaction control duning Atmospheric phass.
UNITV DESIGN VALIDATION AND FLIGHT TRIAL EXPERIENCES a9
Stahility margins, steps response studies, six degres of freedom trajectory simulation, Software validation, End 1o
Enid sign checks - Flight il experiences.
TOTALFERIODS 45

COURSE OUTCOMES
A the end of tee course, the aedents will be able o

o jedentify principles of irajectory and missdles,

= evaluate the practical issues in ihe design of conirol gvateos of these vehicles.

o acyjuire the importance of modeling in propelland sbhoshing and Texibility

= anplyzis of system aleng with analvsis of limit cycles and ensure their stabality,

# idendify the problems during implementing and designing the control systems.

Scanned with Cam5Scanner



TEXT BOOES
1. MY Kadam, “Practical Design of Flight Control Systems for Lounch Vehicles ond Missiles”, Allied
publishers Py Led, 2009
2 Roger Pratl,  Flight control systems-practical issues in design pnd mmplementations™, Institutions of

Electrica] Emgineers, 2000
REFEREMNCES
1. LEWhiwe Flight performance bandbeok foc " Powered Dight operatiens”, John wiley and soas, Newyork,
%63,

2 AL Gresnsite, comrol Theaoy, Vol-11, " Analysis and design of space velicle Sight control systems™,
Spartan Books, 1970

WEE LINKS
1 hH;ﬂfﬁ'ﬂEl.:c.MﬂmrﬂﬁlElllﬂM?ﬂH

Mapping of Course Owlcomes with Program Oofcomes
(1,23 indicates sirength of correlation) 3-Strong, 2-Mediam, 1-Weak

Programme Qutcomes (POs) F50s
COs |po1 | POz | PO2 | POM | POS | POS | POT | POE | PO9 | PO10 | POI1 | POLZ | PSOT | PSO2
Con | 3 2 3 1 3 ; i = . 3 1 2
cox (2 3 2 ) i 2 | 2 3 2
N3 | 3 2 3 2 3 - - - - - - 2 3 3
cod | - 2 2 7| | . F = : > 3 7 3 7
05 | i 2 2 2 . - - - - - = 2 3 2
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FROGRAMME ELECTAVE V

AELS551 ATRCRAFT SAFETY 3 o 0 3

COURSE OBJECTIVES
To enahle the stdents to

¢ impart the knowledge of humsn factors and spatial diserientation

o sty the couse of romway incursion,

¢ gain knowledge of westher related problems in low and high altinudes,

e lesirn about the various mid air collision issees and rectification procedunes,

= know nboui variones air crosh investigotion reporis by NTER,
UNIT 1 HIUMAN FACTORS 9
hadpment ond Decision Moking — Acoarate Situation Asssssment Lesds to pood Sifuntional Awareness — Crew
Resource Manapemenl = Craw efifecti veness - Spatial Dizorientation = Types of Spatia] Disorientaion,
UNIT 11 RUNWAY INCURSIONS g
Runway Inciersion severity categories = Reparted Famway Incursions by Severity = Destribution by Aircraf type
and Combinntice
UNITIIT WEATHER ]
Air Mnsses ond Fromts — Types of Fronts — Clowd Formations — Low, Medium, High clonds — Thunderstorms —
Adrcralt performance in Heavy raing = keing conditions = Types of Clouds - Turdbalence
UMITIV  MID AIR COLLISIONS L)
Bl air collision avoidance — Eve brain connection — Bve movement — Distant viswal Acuiny — Cockpit creates
mondcular visual sreas - Effective scanning bazed on saciors — Enhancing visual ehille
UNIT ¥ ATR CRASH INVESTIGATION - CASE STUDIES 9
American Alrlines Flight 14200 - USA flight 1493 - Sky west flight 5565 - Delts Amrfines fHghe 191 - Adr Franos
figh 45590 - TWA fipha 800,

TOTALTERIODS 45

COURSE OUTCOMES
At the end of this course, students will be able to

s compare the feamres of various boman fBactors,

e deseribe the prnciple apd avobdance of runway Brcursbon.

#  analyre the varions weather problems during YVFR and IFR flight.

¢ acgudne and interpeet datas of vardons mid oir collisions.

e aoquire knowledpe of old air crash and investigation procedores

TEXT BOOES
I Kreuse, Shari Stamford, A Safety’ Accident Investigation, analysis and applicstions, Tata McGraw Hill,
New Delhi, 2009,
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REFERENCES
1. Seth B, Young, Alexander T, Weils, "Airport Planning and Management” McGraw-Hill Education, New
Delhi, 200 1.
3 M.S Molan, "Fundamentals Akr Traffic Coniral®, Laiest Edition, YESDEE Publishers, 2010
WEE LINKS
1. hbipinptel ac.infcourses/ 101106035001 _Chapters 201_L1_(01-10-201 3).pdf
2 hopeveww, nptel s infeourses' 11 2102107/16
1. httpelimptel ac infooursss/1 12107143040

Mapping of Course Owtcomes with Program Oulcomes
(123 indicates strengih of correbiion) 3-Strong, 2-Mediom, 1-Weak
Programme ODulcemes (FOs) PE0s
COs [por | po2 | Po2 | Po4 | Pos | Pos | POT | POS | PO9 | PO1D | PO | POIZ | PSON | PSO2
Con 2 3 3 2 1 - 3 - i 2 3 i
02 3 2 3 2 3 2 ") - 3 2 3 2
o3 | o3 2 = 3 2 1 2 3 2 2 2 2
0og | 3 2 2 2 2 i 3 3 3 2
Cos | 2 2 2 2 1 i 3 3 3 2
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AEI5552 PRINCIPLES OF UAY AND MAY b I N R

COURSE OBJECTIVES
T enable the shivdents ta

®  konow the importance of vinsnned aenial vehicle

#  understand the application of LAY and MAYV system

& learn the besic hardwane™s of UAY and MAY

# dnterpred the basic concepis of controlling of forces sl moments on models dorng the paylod

#  Perfonm the fight analysis
TNIT 1 INTRODUCTION T UAY AND MAY 5
Historical Background of UAVs and MAVS - classifications based on range and Endurince - basic terminology-
mlals m:tﬁﬂj{ﬂﬂ:ﬂi = Prefiminary, Coscepiual anid [hef el el tlesign sapes,
UNIT 1T DESIGN OF UAY S¥YSTEM 9
Fixed wing -Rotor -VTOL-5TOL- Blimb wing Alrframe - flappisg wing - dynamics -modeling foselage strociures -
Abrfoal selection - Propeller selection-Empennage design -Flight contral sisfaces specifications - Alsfraime

PelaamnEnance

UNITIHI HARDWARE SUPFORT 9
Autopalot sensors, servos, nccelerometer, gpywwos, actuabors, power supply processor, integration, installation,
Configaration,

UNIT IV  PAYLOADS AND CONTROLS 9

Pavloads Telemetry tracking Acrial photography,conrods, PID feedback, radio contred frequency range, modems,
Belemory sysiem, simulation, groond eest-anakysis, irouble shooting
TNIT ¥V PATH PLAKNING L]
Path plannisg  Teapectory genecstions, Obatacles svsldance Endursnce Way polnts navdgsion growd comol
Sofiware, Flight Endurance and Bange, analy=is of existing UAVs and MAYS
TOTAL FERIDDS 45

COURSE OUTCOMES
Al the end of 1this course, stedents will be ahle

v analyze ihe classification of LAY

#  identify and analyze TTAY system amd stmicihines

e evaluaie dee theory behind the hardware

e compule the effect of payload

e identify varions types of planning and rajeciory

TEXT BODKS
L. Fahlstrom, . ond Gleason, T. 2012 Ingroduction to UAY Bysiems. dih eBition. United Kingdom. John Wiley
and Sons Lud
L Wolf, P, DeWi, B, and Wilkinzson, B, 2014, Elemenis of Photogrammerry with Applications in GIS, &
edition. MeGraw-Hill,

3 Rep Audin “Unmanned Adreralt Sysiems UAY design, development and deployment”, Wiley, 2010
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REFEREMCES
Dr. Armand J, Chaput, “Design of Unmanned Air Vehicle Systems”, Lockhesd Martin

1.

4

1.

Arronautics Company, 2001

Paul GG Fahlsrem, Themas § Glesson, “Inroduction to UAY Systems”, AV Syuaems, Inc, 1998
Kimon P, Valovanis, *“Advances in Unmannesd Aerinl Vehicles: State of the Art ond the Boad o Autonomy”,

Sprimger, 2007

Rohert C. Melson, Flight Stability nnd Autcmntic Control, MeGraw-HiX, Inc, 1998,
WER LINES

kttpetinptel ac. infeourses 0 106035/

2 hupsseeaesnavsystemsimernational com’

Muopping of Course Ufcomes with Program Oufcomes
(1123 indicates strength of correlation) 3-5trong, 2-Medium, 1-Weak

Programme Owicames (POs) Pas
COs PO PO2 | P03 | RO | POS | PO | BOT ) POE | MOR | POIE | PO | P00 | PSOL | PSO2
ool 3 2 i 1 3 - = - 7 3 2
oz i | 2 2 3 r) 3 - - - - 2 3 2
[ RAE] 3 2 3 2 :| - - - - - - 7 7 7
04 i 2 2 3 - - - - - 3 ) 3 2
05 3 2 i z s - - 3 3 2
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AE15553 MOT FOR AEROSPACE APPLICATIONS E [ | |

COURSE ORIECTIVES
To enable the students to

s provide knowledge on non-destructive testing methods for nerospace componenis,

=  inspect the objoct using Radiography.

= understand the transmission technigues in ulfrasenic,

#  sudy the working principle with compenent level of cach NDT methods

*  know the various special techmiques in NDT
UNIT 1 INTRODUCTION TO NDT 9
Impartance of MOT in gquality psseronce. Different types of non - destroctive technigues to obdain infiormstion
reganding size, locntion and onemtotion of domnge or cracks. Visanl inspection technicpies and ooin pping
fechiigue oy compreate sirsciues and aifhesive bomols
UNITII BRADIDGRAPHIC INSFECTION ]
X—ray radiography: Principles of X-my radicgraphy. eqaipment. Production of X-rays, Abscrplion, scattering, X -
ray film processing: industcial radiographic practice, micro-radiography - Gamma ray radiography; Radicactivity,
Ciamma ray sources - film eadbography - application, examples. Geperal radiographic procedures. Reading and
Inerpretation of Radiographs, Defeces in welding,
UNITINI UL TRASOMNICE ]
Principle of wave propagaion. Ubrasomic equipmeni. Voriables affecting sn wlisscund test Pulse echo
technique, pitch - catch techmique, throogh rapsmission technigque. A-scan, B-Scan, C-scan, Determination of
elastic constanis using Ulrasonie velocity.
UNITITV  VARIOUS TECHNIQUES IN NIOT ]
Hasic concept - Test equipment - Test Parsneters and Procedure - Safety precantioms - Magnatic Particle Tese -
Methods of generating magneie field. Demagnerization of maermles Magnetic particle tesi: Pranciples, Teu
Equipment and Procedure - Interpretation and evalustion. Bddy Current Test - Principles of eddy current. Factors
affecting eddy currents - Test system and et arrangement - Scandordization and calibration - Application and
effectivensss,

UNIT ¥V SPECIAL TECHNIQUES o

Acoustic emisdon lesing (AET) principle, advantages, Fmititions, instrumentation and application of AET,
infra-red thermography (IET), vibrothermography - contac and oon-contact mspection metheds - LASER

shearography - acoustic hologaphy,
TOTAL PERIODE 43

COURSE OUTCOMES
A1 the end of the course, the smdents will be able to

# differentinne varous metbods of non-desuructive testing (o evalusie the material Imegrity used in
engineenng npplication

s apply the knowledge abour mdiography technigues diering inspectiom of an ohject,

# analyze about the iransmission rechniques available in SKIT

Scanned with Cam5Scanner



®  apply NIV process and 115 applicaton in serospace indusiry
= peguire the knowledge about the special techniques in NDT.

TEXT BDOKES
1. J Prasnd snd O G Krishrodas Mair, |, Mon-Destructive Test and Bvalmbton of Materiala, Toatn McCraw-
Hill Pubdizhing Co. Lud.. 2008,

2. P E Mix, “Introduction to non-destrective festing”, Wiley Interscience,, John Wiley ond Sons, Inc, Publ.,
Baldev Baj, T. Jayakumar, M. Thavasimuadha, “Practical Mon-Destroctive Testing”, Marocsa Publishing,
LIEC, 20407,
REFERENCES
1. Bray, Dom E and Don MceBride: “Mondestroctive Testimng Technigques,”, Ulirasosic Testing of Asrospace
Materinks, John Wiley and Sons, Mew York, NY, 1952
1 Metals Hand Beok, Vel- 17, 9th Edition, Mon destructive evaluation and quality contrel, American society
of metals. 2000
3 Baldev Roj, T, Jayakemar, M, Thevesimuthe Nosdestructive Testing, Maross Publishing House, 1997,
4 Hellier, “Hancdbook of Mondesrmative Fvaluaion”, MeGeaw-Hill, 1954,
5. ABM Metals Hondbook, W-17, "Mon-Desructive Evaluation snd Qualiny Coateol”, American Society of
Metals, Metals Park, Ohio, USA, 2000
WEB LINES
1. hoipoimprelac.infcourses 100 10680417
2 htipafimptel ac.infoounsess TOR 1G5
3. bopetmpielac.incourses' 100 1060420

1a

Mapping of Course Quicomes with Program Oulcomes
(123 indicaies sirength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Owtcomes (POs} T50s
COs | pon | oz | P03 | PO | POS | POS | POT | POS | PO9 | POIB | POML | POI2 | PSOD | PSOZ2
o011 2 3 3 3 3 . . . . 3 I 3 2
Cax | o3 1 2 2 = I - - - - 1 1 3 1
i3 ’ | i 1 1 = . u . i F . 2
Cod | 2 I 2 - 2 - - - z 2 3 2
COs | 3 2 3 . 4 a . - 2 I 3 2
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AK15554 MISSILE GUIDANCE AND CONTR{M.S i 0D 3

COURSE ORJECTIVES
To enahle the shudents to

e inbroduce the basic concepls of designing missile system and 15 components

= design the missile using serndymamic aspects

& stiedy the varkous pesformance paramctess of rockers and missiles.

= build uwp necessary featires for guiding and controXing the missile trajectories.

# differcatiae the different itypes of missile spstems and sulbsystems.
UNIT I MISSILE SYSTEMS L
Introduction - Development of Missile sysiems - classificotions - missile system elements - missile ground
sysiemms - radars technology - laenchers - coordinote frames - basics of rajeciory dymamics.
UNIT 11 MISSILE AERODYNAMICS L
Bfissile serodymumics- design methodolopy - aerodymamic prediction method - serodyneamic koads and
performance apalyss - wind tannel and flight testing of missile models and missile profotypes.
UNIT I PROPULSION UNIT 9
Principles of jet propulson and rocketry - pozzle theory and performance parameters of solid rockets and ramjet
end compound jet enpines - evaluation of flight performance - forces acting on velicle - basic relations of
miotion.
UMIT IV  MISSILE TRAJECTORY CONTROL 9
Types of trajecteries - Verical - inclined and gravity fum trajeciories - Estimation of performance parameders -
determination of rangs and alitwedes - numerical compuetation of ballistic wapctones, Applications,
UNIT ¥ MISSILE SYSTEMS AND SUBESYSTEMS L
Digitnl Electronic Controed unit - Launcher slectronic unil - Gywnseopic systems - Safety ond arming devices
serve integraiion with conrol surfaee - Therne| bescon and Xenon beacon - Integraied puded missiles - Cose
studlies

TOTAL PERIODE 45

COURSE OUTCOMES
Al e end of the conrse, the students will be able Lo

v aoquire the basie concepts of missiles systems

*  compane e varous aerodynamical aspects of missiles

¢ analyze abeut the performance characleristies of rockets and misisles,

e enbde and conerod the missile sysiems.

o performance analysbe of systems ond subsystems of missiles
TEXT BOOKS

1. George M.Siouris, "Missile Guidance and Control Sysiems®, Latest Edition, Springer publishers, 2004,

. 5.M. Balakrishnan, A, Tsourdos, BA, White, " Advances in Missile Guidonce, Control, and Edimation”,

CRC Press, 2012
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REFEREMCES
1. Albert §5cbey and Alfred M Suzgs,"Contred of sircraft and missile power plants: an inirodoction to the
analysis design of engine control sysiems”, John Wiley and Sons, Mew York, 2003
1 John H Blakelock, "fAamoesic Costrol of Alreralt and Missilee™, John Wiley and Sons, 2001
1. Rafned Yonushevsky, “Modern Missile Guidonee”, CRU Fress, 2008,
4. George M. Siowris, “Missile Goidarce and Control Systems”, Springer-Yeriag Inc., Mk
WEB LINKS
1. hoipetmpelac.infoonrses L0 10067 1R
2 hipsdiavew scienceshe comAnnovationhow- guided-missles-work-guidonce-control-system-line-of-sight-
pursuii-navigaion Timl

Mupping of Course Outcomes with Program Owteomes
(1/273 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak

Programme Outeomes (T0s) P80y
COs FOl | PO2 | POS | POd | POS | POG | OT | PO | BOS | FOLD | POLL | P12 | PSSOl | PSOE2
con |2 3 3 3 k| - . - 3 z 2 3 2
coz 3 2 2 i . . . l 1 . I 2 3
o3 | o2 2 . 3 I . - 3 - 3
Cog |3 z 3 3 2 . . i 2 3
C0s | 3 2 I 2 2 - - - 3 3 3

Scanned with Cam5Scanner



AE15051 AVIATION MAINTENANCE AND MANAGEMENT E [ | |

COTRAE ORIECTIVES
To ennble the students to

#  understand the aviation mainienance, characteristics of maintenance programs

*  knowthe vanous iechrical services and product planning

¢ differentiate on time maintenorce and kanger maintenance

®  learn the various oversight functions and audit programs

#  sudy aboul varions human factors
UNIT 1 FUNDAMENTAL OF MAINTENANCE ]
Drevelopment of maindenance program — Maintecnance Program Docoments — Asiation Certification — Dielivery
Inspection = Types of Documentation — ATA documents slanderds - FAA requirements = Orgasdzation of
maintenance and engineering — Manager level foncdions — Technical Services, Alrcrafi Maintenonce, Overhaul
shops, Maintennnce Froprams.
TNIT I TECHNICAL SERVICES 9
Production planning and control = Forecasting, Production planning, production control, Feedback for planning,
Chrpanization of PPamiC = Technical Publications = Training for avistion maintenance = Maintenance Besource
Management
UNIT I AMAINTENANCE AND MATERIAL SUFFORT 9
Line Maimienance — Funciions, Maintenance oconicd, Abrcraft logbook, Ramp and terminal operstions,
Maintenance crew skill reguirements — Hanger Maintenunce — orpanizadon of kanger maintenznce, Malotenance
Suppor! shope, Ground support equipmenis
UNITIV  OVERSIGHT FUNCTIONS 9
Bequirements for quality asswance — Quality Awditz — 150 000 Cuality standards — Technical Records,
Reliahility — Types. Blemems of reliabiliny probability, Adminisrration and management of the relizbility program
-Maintenance safefy — Indvustrial snfedy, ssfety regulations, maintenance safety program
UNIT ¥V HUMAN FACTORS IN MAINTENANCE 9
Humian foctors in mointenance — Basic definitions, System enginesring, gonls, Human factors in maintenance -
Human factors responsibilines = Bight basic conceps of irouhle soting = ETOPS,

TOTAL PERIODS 45

COURSE OUTOOMES
A ihe end of dee course, the sudents will be able o

* compare verious prodoction planning techmiques.

+ analyze the different fechnical publications and avistion mainenance

o apply knowledge of varions on me maintenance amd hanger maintenance,

¢ perform the various quality andits and technical records

o gcalibrate ETOPS opetations,
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TEXT ROOKS
1. Hamy A, Kismison, "Aviation Mamienance Manapement: Tt Molrow Hill, Mew Delhi®, 2000,
L Cushing, 5 "Faml Words: Communication clashes and aircralt erashes”, University of Chicago Press 2004
REFERENCES
1. Heppenbeimer, "T. A, Turbulent Skies: The history of commercial aviaion®, Mew York, John Wiley and

Soms,

2. Fink §., "Maintenmnce Management; Planning for the mevitable, New York”, 2005
3. Pauchant, T., Mitro, 1, "Transforming the crisis prone organivation: Preventing individual, organizationnl

and environmental egedies”, San Fransison; Jossey-Bass

WEB LINES
1. Etpeimptel ac infoourses 100 10407 1
2 hnpettweww, nptel.oc, infoourses? ] 12102 107/

A apping of Coarse Ouicomes with Frogram Outeomes
(1:2 indicaies sirength of correlation) 3-Strong, 2-Medinm, 1-Weak
Programme Quicomes (TOs) rs0s

COs | pon | PO2 | POS | POY | POS | POG | POT | POS | POS | PO10 | POLL | PO | PSO1 | PSOZ
co1 | - 3 3 2 2 i 3 2 i -
co2 : 3|33t 2 ] 2
coa | - - 3 2 3 2 3 3 2 2 -
04 - - 3 E| 2 3 3 3 pl 3 -
cos| - | - | 2 a3 [2]a 2] 2] 3 3 :
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BAISI5I ENTREPEENEURSHIF DEVELOPMENT 00 3

COURSE ORIECTIVES
T enable the shiwdents

®  aoguine the kpowledge abou competencies reguired for an entrepicheur,

#  dmpart knowledge s motivation (echmiues nemreprensnrship.

v discuss the varous factors that hias fo be considered while preparing a busmess plan,

o undersiand the various sources of finance and accouniing for buginezs.

v describe the rode of government and other agencies n promobing eatrepreneus ship,
UNIT 1 ENTREFPREENEURSHIF L]
Entreprencur = Types of Entreprencurs = Difference between Entreprencur and Introprencur = Entreprencurship in
Ecomomic Growth, Factors Affecting Enmrepreneurial Croweh
UNIT 11 MOTIVATION L
BMaojor Motives Influencing an Entreprenews - Achievemenl Motivation Troiniag, SeIf Eating, Business Games,
Thematic Apperoeplion Test —Stress Manggement, Entreprenearship Developaent Programs — Meed, Objectives.
UMITII BUSINESS L
Small Enerprises — Definition, Classification — Characteristics. Ownership Stactures — Project Formuladon —
Steps involved in sefting up 3 Business — identifying, selecting a Good Business opportumity, Market Suney and
Research, Techno Economic Feasibility Assessment = Preporation of Preliminary Project Reports = Project
Appraizal = Sources of Information = Classification of Meeds and Agencies
UNMITIV  FINANCING AND ACCOUNTING L
Mesd — Sources of Finasce, Term Loans, Capifal Strechise, Financial Instiution, Monogement of working
Capital, Costing, Break Even Analysis, Taxation — Income Tax, Excise Duty — Sales Tax.
UNIT ¥ SUPPORT TO ENTREFRENEURS L
Sickness in small Business = Coneepl, Magnimde, Casses amd Conseguences, Corrective Measures = Business
Incubators — Government Policy for Small Scale Enterprises — Growth Strategies in smnll industry — Expansion,
Daversibicntion, foant Venture, Merger and Sab Contracting

TOTAL PERIIDE 45

COTURSE OUTCOMES
At the end of the cowrse, the stisdents will be able to

o aoquine akills necessary (o become an chire prencls

®  exhibit the skills required o manage small baziness

e analyze and develop a business plan.

e identify the varbous factors to be considered for launching o small busines

e comprehend ihe suppon rendered by government and other agencies n entreprencurship developimeni
TEXT BOOKS

L. Khanka 55, "Entreprenevrial Development™ 5. Chand and Co. Lid., Ram Magar, New Delhi, 2013.

2. Domald F Kuatks, Entreprenuership -Theory, Process and Practice”, 9th Edition. Cengage Learning, 3014,
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REFEREMCES
1. Hizrich B B, Peters M P, “Entreprencurship” 8th Edition, Tota MeGraw-Hill, 2003,
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tech, 2005,
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AEIS652 CRISIS MANAGEMENT IN ATRCRAFT INDUSTRY A0 0 3

COURSE OBIECTIVES
To cnable the students to

®  know the cace shinBes of varlous canses, charscteristhes of erisis

= pnderstand the mansgement lechnigees already in vogue and apply them to the selutions of crisis

problems,

e undersiond the paychology of erisis management

#  learn the safedy procedures given by [CAD

¢ stidy abaout the various air crash investigations
UNIT 1 INTRODUCTION TO CRISIS MANAGEMENT 9
Crisis managemenl; Crisis management basics; Establishing a crigis managemend team; The role of the crisis
masager; Chrganizationn! crisis and commusication; Crisis Checklist Meeds.
UNIT I TYPOLOGIES AND STAGES OF CRISIS MANAGEMENT L]
Crisis typningies - Coomb's fypology - Charmcterisiics of (he crises - Consequences - Modeling orises - Crisis
communication - Strafepic communization Pre-crisis - Existing in pre-crisis phose, preparing for the worst - Post-
Crisis.
UNIT I CRISIS MANAGEMENT AT AIRPORTS L]
Peychodogy of crisis management decisions: BEmergency response scensrios; Contingency plans; Damage control,
Waripas Crasis at Airport -SOP for Bomb Threat -Mitigating Higack Crisis Situation Hesponse to Acts of
Unkawful Interference: Developing Plans.
UNMITIV  WORLD ATRLINES AND ATRPORTS , WORLD AVIATION BODIES L!
Alrporis - Civil |, Military Training-DomesticIntemmational - Passepgen'Cargo Terminals -YWorld Aidines -Wordd's
Bagos Adeports LATA J ICAD-Mationa] Aviation Auhorities and Role of S1ae and Cenral Ciovernmenis Adtpores
Authority of India - The Maticaal Transpociation Board, Direcior General of Civil Aviation
UNIT ¥V CRISIS TN ATRCRAFT SNDUSTRY -CASE STUDIES LY
MNorthwes) alrlines fight 255 American aiflines flight 191; Delta airlines fight 191 Trans world ailines flight
E00; Pan American World Adrways Bight 103: U5 Air fliphe 427; Vahee jet flight $92; Malasian Airlines MHIT

TOTALTERIODE 45

COURSE OUTCOMES
Al the end of the course, the students will be able to

B cMmpare vanious crisis management technigues

e analyze the different ypology procedures in crisis management

o apply knowledge of crisls management af alrponts o solve aeronautical engineering problesms

e perfocmibe varions national air ransporiation procedisnes

e scquire knowledge about the various air cragh investigations.
TEXT BOOKS

1. Sally J. Ray, "Serategic communication in crisis management: Lessoens from the Airkine Indusiry®, 2008,

2. Heppenbeimer, "T. A, Turbulent Skies: The history of commercial aviation”, NMew York, John Wiley and

Sons, 20005

Scanned with Cam5Scanner



REFERENCES

1.

and envircansental ragedies”, San Fransisco: Jossey-Bass
WER LINES
hktip=mptel ac, m/conrses1 22 10R00GS

Cushing, 5. "Fatal Words: Commupication clashes and nircralt crpshes”, University of Chicago Press, 2004
Fink 5, "Crsis MHnle' F|i||1|1ir|g fior the inevitahle, Mew York™, 2003
Pavchant, T., Mitre, L, "Transforming the orisis prone organization: Preveniing individual, organizational

2 hopoimptel acinfconrses | IDT0OS0S2
3. hbpmptel ac.infcourses | 22102006 mad 206, him
Mupping of Course Duleomes with Program Oulcomes
(U X} indicates strength af correlation) 3-Strong, 2-Medimm, 1-Wesk
Programme Outcomes (Ts) &=

COs | po1 | POZ | PO3 P05 | P06 | POT | POS | POY | POL0 | POI1 | POLZ | PSOL | PSOZ
Ci0a 3 L = 2 2 2 - 2 3 2 3
] 2 2 2 - = 1 | | 3
(K E] | I I | I l 3 3
o4 i i 1 3 1 1 3 i 3
Cos 1 [ z a i | 1

Scanned with Cam5Scanner




	CS16201 COMPUTER PROGRAMMING 3 0 0 3
	COURSE OBJECTIVES
	UNIT I INTRODUCTION TO COMPUTERS 9
	UNIT II BASICS OF ‘C’ LANGUAGE 9
	UNIT III ARRAYS AND STRINGS 9
	UNIT IV FUNCTIONS AND POINTERS 9
	UNIT V STRUCTURE, UNIONS AND FILE HANDLING 9
	TOTAL: 45 PERIODS
	TEXT BOOKS
	REFERENCES

