ME19101 ENGINEERING GRAPHICSLABORATORY 0 0 4 2

(COMMON TO ALL BRANCHES)
COURSE OBJECTIVES

To enable the students to

e introduce concepts like dimensioning, conventions and standards related to Engineering drawing
and imbibe knowledge on plane curves and projection of points

e impart knowledge on projection of lines and plane surfaces
e develop thevisualization skills for understanding the projection of solids
e illustrate on development of surfaces for simplesolids
e understand the orthographic projection and isometric view
Concepts and 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 CURVES AND PROJECTION OF POINTS 10
Basic Geometrical constructions, Curves used in Engineering Practices: Conics — Construction of Ellipse,
Parabola and Hyperbola by eccentricity method — Construction of cycloid — Construction of involutes of
sguare and circle— Drawing of tangents and normal to the above curves. Applications of abovecited curves.
Orthographic projection — Principles-Principal Planes - Projection of pointsin four quadrants.

UNIT II PROJECTION OF LINESAND PLANES 12
Projection of straight lines (only First angle projections) inclined to both the principal planes -
Determination of true lengths and true inclinations by Change of Position method. Projection of Planes
(Square, Pentagon, Hexagon and Circle) inclined to both the principal planes by rotating object method.
UNIT 111 PROJECTION OF SOLIDS 12

Projection of simple solids like Square Prism, Pentagonal Prism, Hexagonal Prism, Triangular Prism.
Square Pyramid, Pentagonal Pyramid, Hexagonal Pyramid, Cylinder and Cone when the axisis inclined to

one of the principal planes (either horizontal or vertical plane).
UNIT IV  DEVELOPMENT OF SURFACES 12

Development of lateral surfacesin simple vertical position when the cutting planeis inclined to one of the

principal planes and perpendicular to the other — Prisms, pyramids cylinders and cones.

UNIT V ORTHOGRAPHIC AND ISOMETRIC PROJETIONS 12
Representation of Three-dimensional objects — Introduction of Orthographic projection — Need for
importance of multiple views and their placement — First angle projection — layout views — Developing
visualization skills through multiple views from pictorial views of objects Principles of isometric projection
— isometric scale—Isometric projections of simplesolids and truncated solids - Prisms, pyramids, cylinders,

cones - Conversion of Isometric view to orthographic projection.

TOTAL PERIODS: 60



COURSE OUTCOMES
At the end of the course, the students will be ableto

perform sketching of basic curves and projection of pointsin four quadrants

draw the projections of straight lines and plane surfaces in given quadrant
comprehend the projection of solids in various positions in first quadrant
draw the development of surfaces.

prepare orthographic and isometric projection of simple solids.

TEXT BOOKS

1

Natrgjan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai,
2009.

2. Prabhakaran. S, Makesh. M, Subburam. V, “Engineering Graphics”, Maruthi

Publishers, Chennai, 2016

REFERENCE BOOKS

1

Gopalakrishna K.R., “Engineering Drawing” (Vol. &Il combined), Subhas Stores, Bangalore,
2007.

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.

3. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson, 2nd Edition, 20009.
4. Venugopal 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

CO - PO Mapping

M apping of Course Outcomes with Programme Outcomes
(V/2/3 indicates strength of correlation) 3-Strong, 2-M edium, 1-Weak

Programme Outcomes(POs)
COs | po1 [Po2 | PO3 | PO4 | PO5 | PO | PO7 | POS | POY | PO 10 | PO11 | PO12 | PSOL | PSO2
co1l| 3 3 3 3 3 1 - - - - 1 1 2 1
co2 | 3 3 3 3 3 1 - - - - 1 1 2 1
co3 | 3 3 3 3 3 1 - - - - 1 1 2 1
co4 | 3 3 3 3 3 1 - - - - 1 1 2 1
cos5 | 3 3 3 3 3 1 - - - - 1 1 2 1




MA19201 COMPLEX VARIABLESAND DIFFERENTIAL EQUATIONS 31 0 4
(COMMON TO ALL BRANCHES)

OBJECTIVES

To enable the students to

Rl

+ discuss a wide range of basic mathematical methods for solving different types of problems
arising in thefields of Science, Mathematics and Engineering

*+ acquire sound knowledge of techniques in solving ordinary differential equations that model
engineering problems

% understand the concepts of vector calculus, which is applied in all engineering disciplines

% know the standard techniques of complex variable

¢ learn the purpose of using transforms to create a new domain

UNIT I VECTOR CALCULUS 12

Gradient, Divergence and Curl - Directional derivative - Irrotational and solenoidal vector fields - Vector

integration - Green’s, Gauss divergence and Stokes’ theorem - Statement, Verification and Simple

applications.

UNIT Il ANALYTIC FUNCTIONS 12

Functions of a complex variable - Analytic functions - Statement of Cauchy - Riemann equations -

Harmonic functions and orthogonal properties - Harmonic conjugate - Construction of analytic functions

- Conformal mapping : w= z+c, ¢z, 1/z and Bilinear transformation.

UNIT 111 COMPLEX INTEGRATION 12

Complex integration - Statement and applications of Cauchy’s integral theorem and Cauchy’s integral
formula - Taylor and Laurent expansions - Singular points - Residues - Residue theorem — Contour

integration - evaluation of circular and semicircular Contour.

UNIT IV ~ ORDINARY DIFFERENTIAL EQUATIONS 12
Higher order linear differential equations with constant coefficients - Method of variation of parameters -
Cauchy’s and Legendre’s linear equations - Simultaneous first order linear equations with constant
coefficients.

UNIT V LAPLACE TRANSFORM 12
Laplace transform - Transform of elementary functions - Properties - Transform of periodic functions.
Definition of Inverse Laplace transforms - Statement and applications of Convolution theorem - Initial
and Final value theorems - Solution of linear ODE of second order with constant coefficients by Laplace
transforms.

TOTAL PERIODS: 60



OUTCOMES
At the end of the course, the students will be ableto

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

+»+ know the concept 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 real integrals.

« solvedifferential equations.
«+ gain sufficient exposure to find solution of certain linear differential equations by Laplace
transform.
TEXT BOOKS
1. Grewal. B.S, “Higher Engineering Mathematics”, 41% Edition, Khanna Publications,
Ddhi,(2011).
2. Dr.P.Jayakumar, and Dr.B.Kishokkumar, “Differential Equations and Complex Analysis”,
Global Publishers, Chennai.,(2015).
3. ErwinKreyszig., “Advanced Engineering Mathematics” 10™ Edition, Wiley Publications.
REFERENCE BOOKS
1. Dass, HK., and Er. Rajnish Verma, “Higher Engineering Mathematics”, S. Chand Private
Ltd.,(2011).
2. T.Veerargjan., “Engineering Mathematics”, 3 Edition, Tata McGraw Hill, 2011.

Peter V. O’Neil, “Advanced Engineering Mathematics”, 7" Edition, Cengage learning, (2012).
Ramana B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing Company, New

Delhi, (2008).
Mapping of Course Outcomes with Programme Outcomes
(/2/3 indicates strength of correlation) 3-strong, 2-Medium, 1-Weak
Programme Outcomes(POs)
COs
PO1|PO2 | PO3|PO4 | PO5 | PO6 | PO7|PO8|PO9| PO10 | PO11 | PO12 | PSO1 | PSO2
co1 3 3 2 3 - - - - - - - 2 3 3
CO2 3 2 3 2 - - - - - - - 3 3 3
COo3 3 3 3 2 - - - - - - - 2 3 3
CO4 3 2 3 3 - - - - - - - 3 3 3
CO5 3 3 2 3 - - - - - - - 3 3 3
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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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earndinct the haa treatment and sirlsee reatment procese Doe vadious alkiys,

identily the switable matersals or different pane of the girerll,

TEXT ROOKS

2

Wagendra Parashar B.S. and Mittal B.K_, "Elements of Manufaciuring Processes™, Prentice-Hall of India
Private Limited, 2007

2 Hagm Chowdbury, "Elements of Workshop Technolagy™, Vol 1, Media Promotees and Pahlishess Pyt
Ll | Muebas 20000
REFEREMNCES
1.  Erishnadas Mair C G, Handbeok of Aircralt Materiaks™, First Edigon, Teterline Publishers, Bangalone,
1993
2. Berope Kalpajinn, Steven B.Schmid. “Manufacturing Processes for Engineering Materinls”, Fourth
Edition, Pearson Edecation, Inc. 2007.
3. Hors Huhl (Bd ), | Advapced Aerospace Matergal®, Sprinpes.Verlag, 1997
4. Ceeorpe Francis Tictertcm,  Asrcrafl Material and Processes”, Fifth Edition, Sterling Book House,
Mumbai, 19938
5. Hajra Choudbury, “Elements of Warkshop Technology™, Yol. 11, Medin Promoters and Publishers P,
Liel., Mumbah, 2010
WEB LINKS
1. Hpfwaow nptelvideos, in/201 2/ Zad varced-materiols- - processes. iml
2. tmpnprelac infcourses’ 112107 Laadd

Mappiog of Course Dubcomes with Program Oulcomes
(123 Indicates drongth of carrelation) 3-S5trong, 2.Medlom, |-Weak

Programme Ooloomes (F0s) P50
COs Fﬂil POL| P08 POd | POS | PO6 | POT| POS| POS) POL0| POIT| POOZ) PSOI | PSO2
col ) - 2 | 3 2 - 3 - - . - 2 3 3
L T 2 2 3 a - 2 - - - - 2 3 2
o3 s (3| 3| 2 3| . 2 2 3
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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
dliscipines of aerespace engineering ame hasel,
*  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 conlrol, powersd control, bagic instruments for flving - wypical sy@ems for contral
pctuation,
UNIT I BASIHCS OF FLIGHT MECHANICS L
Fhysical propesties aml strucnhine of the atmosphere, temperaning, presame and alitmle relationships, newlon™s
i of motions applied (o senonantics - evolution of 1ift, drag and moment, Aerofail, mach nember, maneavens.
THITIHI  AIRPLANE STRUCTURES 9
Genernl types of construction, monocogque, semi-monocoque 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 propeller and jees for thnest production - compamniive
merils, principles of operation of racked, types of rockeds and iypical 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, Fundamentals of arbital
mecchanica- Spece eavironment (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

& perlerm basie calevlation on Mechanics using Mewton law for 1ift, 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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REFERENCES
1. Whiesel, Willinm E., Spaceflight Dynamics, Tata McGow Hill Puslishing Company Limied New Delhi.

2. Kermode, AC., “Mechanics of Flight”, Himalayan Book, 2082
3. Shevell RS,  Fundamenials of Flhight™, Pearson Education. 200 2,
4. Vaollade, Dovid A, Fundamentals of Astrodynamics and Applicstions, Klower Acpdemic Publishers,
London,
5. William ). Astere , Robert B Giffen , Wiley I Larsos | Understanding Space: An Introduction to
Astmunantics, Ird Edition (SpeceTechnology) . Jerry Jon Sellers,
WEB LINKS
1. hpxasronawics hpaye com/
2. hpedfeechnlcslsymposiom eomdlecmrenses_ ABRC_SSEM_I 1 T305MOL. himl
Mapping of Course Qutcomes with Program Outcomes
(17273 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Duleomes (POs) P8z
Eﬂ'?ﬂ]?ﬂl?ﬂﬂ?ﬂl]‘ﬂ!?ﬂﬁfﬂ??ﬂ! FO% | FOLO | FOL11 | POLI | PSSO | FSOZ
Cal i ] i . ' i 3 ok i rl
Cco: | 1 3 1 3 P Z ) - & 7 i 2
Coa |3 i 1 2 x - 1 2 2 <
Cod 2 S & 3 - 2 3 2
Cos | 3 2 z L i - B = i 3 1
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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
1. Streeter, V. Lo oond Wylie E, B, "Fluid Mechanics®, MeGraw Hill Publisking Co, 2000
2. Kumar K. L., "Engincering Fluid Mechanics”, Eumsia Publishing House(p) Ltd., New Delhi 2010
3. Philip J. Pritchard, | Foe and MeDonald™s Inerodwetion o Fhaid Mechanics™, Eighab Edidan, Wiley, 2011,
4, Yunuz A Cengel and John M. Cimbala,  Fluid Mechanics: Fondamentals and Applications”, Thind
Edition Mclimw-Hill, 2013.
5 B K. Bansal. _Fluid Mechanics"”, Laxmd Publieations (PhLd, 2008,

WER LINKS
1. anpeiesew . nprelvideos. /201 270 Lflaid-mechanics. sl
2. buwprinptelac infcovrses/ L2105 824

Mapping of Coorse Owtovmes with Program Oofeomes
(17273 indicates strenpth of carrelation) 3-8trong, 2-Medinm, 1-Weak

Programey Outesmes (POs) PS0ks
COs P | N2 | BNOE | PO | RS | O6G | POT | POE | P08 | POI0 | POED | P2 | PROD | PRO2
(L] 2 1 2 - 2 2 3 Z
il I i 2 2 E - - - = = 2 3 2
Co3 | 2 " 3 E| 2 | 2 2 2
Cod | 2 2 2 2 2 2 2 . 3 z
Cs k| 1 3 2 E 3 3 2 3 s
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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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REFERENCES

1.

Lh I Lid  BJ
h H ¥ H

Stepben Timoshenko and [ H.Young, Blemenis of sirength Materials, Yol 1 and Yol 1L, T, ¥an Mo
Strand Co-Inc Pripceton- M.

Dyvin C Loard . H. Shames, Selid Mechanics”, 2013,

Pnsh Williarm, |, Strengtihof Materiads”, TMH, 2000,

Timeshenko 5, Sirength of Materiads™, Yol 11, CBS Pubdishers, 2002,

Srinath L5, _Advanced Mechanics of Solids™, Twta MeoGrew-Hill Publishong Co., Wew Delhi, 2003

WER LINKS

1

Fanpf e nprelvideos. in201 2700 Limechanics-of-solids kuni

2 hpweh mitedwemech/dontindes

Mappling of Cowres Qitenmes wilh Program Dalsames
{1723 indicales sirenglh of correlation) 3-Sirong, 2-Aedimm, 1-Wenk

PFrogramme Ootoomes (FOs) &S
COs | poy | po2 | P2 | P04 | POS | POS | PO7 | POS | POR | POIO | PONT | POIZ | PSON | PSO2
oo | 2] 3|a]z] - - -] - - - 3 2 3 2
pox: | | =[Pl 2| = | = | = |= : : 2 2 3 2
oA 2 k! 7 3 % * - 3 2 rd z
cod | 2 3 ¥ 3 * - r z 3 z
CO5 3 2 2 2 i 2 3 z
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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 BOOKS

1.

Mag P K, Enginecring Thermodynamics™, Filfth Edition, Tata MeCmaw-Hill, 2013

2. Rathakrishman, E, Fundamenfals of Engineering Thermodynamics”, Prentice Hall, 20405,
REFERENCES
1. Gordon 1. Wan Wylen aml Richanl B Sonntag, | Fundamenlals of Classical Thermodyriamoes™, Sixih
Falition, Wikey Publication 2003
2. Yumis A Cengel amd Micteel A Boles, , Thesmody namics un Engincering Appiraach”™, Sevensh Bditon,

Tata MeGraw-Hill, 2000

1. Oates, G.C., Aero Thermodynamics of Aircraft EnEi.m: Cum[mrﬂ'l.ﬂ", ALALA Educatiosn Series, New
Yark, 1985,

4. Holmon B, *“Thermodynamics™, 3rd Editian, MoRraw-HELL 19%5.

5. Prasamss Fumar Theonmndynnnics “Emginecrig Thermod yimm e Fearson Blucativa, 2003
WEB LINKS

1. hetpznpielne.in‘conrse s Webeourse -contentsTIT - KANPUR Bastc_Thermod ynamicsai/TOC, htm

3. htgpenptel oc.infconrses/11 21051 2341

Blaprping of Course Cuotvomes with Froprion Cotcomes
(L2733 Indiestes strengih of correlation) 3-Strong, 2-Mediom, 1-YYeak
Programme Ooteomes (POs) Ps0s
COs POl | POI | P2 | P | POS | G | POT | POE | POS | MO10 | POID | POLI | FSO1 | PSO2

ol 1 3 o i 2 5 3 " 5
co2 | 2 3 ! 1 i - ; a 2 ] 2
Eﬂ-’l 3 A 2 T 2 3 2 - - 7 ' 2
cos | 2 3 ¥ 1 3 2 7 . 3 3 2
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AL16306

FLUID MECHANICS AND MACHINERY LABRORATORY B n 4 2

COURSE OBJECTIVES

To enable the sudents to

sudy and experiment the flow measurement apd the performance of the vanous fwid mochinery

fumiliarize the basic [Bew on the werbinegs
impart (he knowledge of pamps

lesen abaot the 1.ri:|:'\u:i|:‘l,'

LIST OF EXPERIMENTS

COURSE OUTCOMES

|
i

S D RN g

Calibraticn of veniurimeier
. Pressure meagrement with pitod static ube

Deiermunatson of pipe How bosses
Verilication of Herneuk s iheorem

Flow wisunlization by Heleshaw apparatus
Performanc test on centrifugal pamps
Perfisrrmanss sl on recipracsling pumps
Perlrmanc ie£1 on piston whesl iirbins

Pertoomanes iest on Francis furbine

10 Determinstson of Viscosity of o Fluid

TOTAL PERIODS 60

At the end of this conree, ciodents o |l be shis o

gain the knowlzdge measurement equipments for flow measarement

Pu'l'nrm the flow visunlizatinn af vorioos npparatus

nmalyze the perfomance thoest on different fosd mochirery pumgs
asalyee the problems in tecbine

(17243 indicates strength of correlation) 3-Strong, 2-Medum, 1-Weak

Mapping of Course Oulcomes with Program Outcomes

Programme Cuteanes (P0z) R0
COs | poy | poz | Po3 | PO4 | POS | POs | PO | POS | POR | PO10 | POLL | POIZ | PSOH | PSORZ
cor| 2| a2 |2 ]|3]|-/|- - | - - 2 3 .
x| 1 | ¢l Aa | 2| @3] - | - 2 - 2 3 2
co3| 3| 2| 2| 3| 3| 2 . . 2 2 2
cod| 3| 3| 3|3 | 32|31 - s 3 3 3 2
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AL16307 STRENGTH OF MATERIALS LABORATORY B0 4 2

COURSE OBSECTIVES
#  impart the knowledge intesting the materials for handeess, Gadgee, mpact, tension and rorsion,
*  familiarize the hardness of materials
+  imgpart the knowledge of strength of matenals
*  learn about the Fatigue

LIST OF EXI'ERIMENTS
I, Determine the BHM wsing Brinell Hordness Test
Dretermine the RHM using Rockwell Hordness test

p
3, Determine the Tension of varioos Matenials using Tension tes)
4. Determine the Torsion of Varicas Matesials using Torsion ks
5. Delermine the Impact Streagih value by using Izod Impact ies
fi.  Determine the Impact Streagth value by using Charpy Tmpact test
7. Perform the Reverse plae bending Farigue e
8. Perlorm the Bocatng Beam Fatiges tes
Y. Testngof springs
10, Perform the Block Compression Test for various Materals
TOTAL PERIODS 60

COURSE OUTCOMES
Anihe end of this course, sudens wil be 2hle o

o perform diffeen destrnctive 1esting

= pin Knowksdze of ersion, Faligee al Teasion

o characrerize malerials by its sarenpil vahees

»  perfors compression iest of various matenals and springs

Mapping of Course Outeomes with Program Ounkcomes
(L7213 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak

Programese Chileoemes (Pl PROx
CO= | po1 | PO2 | PO3 | PO4 | POS | POs | POT | POS | PO | POIO | PONT | POOZ | PSOL | PSO2
ol i 3 2 [ . - 2 3 .
oz 2 3 3 2 - - ! 3 .
Co3 2 3 2 3 - - - - - - - 2 2 2
cod | o2 3 2 3 . . . . . . . 3 1 4
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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 BOOKS
1. Anterson, LI, Fundamentals of Azredyvramics”, Fiih Edition, MeGraw-Hill Book Co, New Yok,
HLE
2. Houghion E L, P. W, Carpenter, Steven H. Collicon, and Danbel T, Valenine, Aercdynamics for
Engimesring Studenis™, Sixth Eduion, Bupersoerh-Heinemann, 2002,

REFERENCES
1. Clancy, L1,  Acrodynumics”, PRiman, 1956,
2. Kuethe A M and CY Chow, | Foumlations of Aerodynamics: Bases of Aerodymamic Deays”, Fifth
Editron, Wikey, 15597,
3. Jobn). Beninand Bussell M. Cummings,  Acrodynemics for Engineers”, Sixth Edidan, Pearson, 2003

WEB LINES
1. Bupaptelocinfcoursea’ 101 105055
2 hopdocw mivehdcoursesiscronautics-and-arronnoes’ 1 6- 100-aeredynames-fall- 2005 lecure - moes!

Mapping of Courge Outoomes writh Program Culeomes
(121 indicates strengil of eorrelationy 3-Strong, 2-Medim, 1-Weak

Frogrumere Cutcems (FOs) a0k

CUSH“ PO2 | POA | Pl | POS | P | POT | POR | BOS | POID | POE | POAZ | PROL | PRO2

co1| 2| 3| 2| 3|2 =0 £ [l = ’ 2 3 3
coz| 2| 3| 0|3 |2 i | - | - | - : 2 3 2
coa| 2 k| z 2 3 2 - - - - - a 2 3
cie| - | 2| 2|5 ]| 2| 2 - - 2 3 2
cos|2| 3|23 x|3]la]|~-]|- - - . 3 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 BOOKS
1. Hill, .G, & Peterson, C K “Mechanics & Thermadynamics of Propulson” Addison = Weshey Longmin
IMC, 20409,

2. James Award. "Aerospace Prapulsion System”, wiley, 2010

REFERENCES
1. Cohen, H. Ropers, GF.C. and Sarsvana muteon, H LH. “Gas Turbine Theory™, Longmen, 2006.
2. Umees, G, TAzme ihermodynamics of Adreralt Engine Components”, ALAA Edocation Series,
MewYork, 1555
3. Kol Royee, "Tet Engine”, 5ih Edition, Rolls Boyce Tecluseal Publications, 201 5.
4, Mathur, ML and Sharma, B.P, “Gas Turbing, Jet and Recket Propulsion”, Stamdard Publishers &
Drisinbutars, el 2O00.

5. CGanesan.V, Gas Turkines”, Third Bdition, Tata MeGraw-Hill, 2000,

WEB LINKS
1. mpeinprelac infeourses 100 100001/
. tmprvewew . nprelvideos, in201 270 1je-alrerali-propuls|on. ioml

Mapping of Course Quateomes with Program Choleomes
(1723 indicates sirengib of correlation] 3-5irong, Z-Medinm, 1-Weak

Programme Ontcemes (TOs) a0
COs| pon| poz| Pox| pou| pos| pos| Po7| Po8| Pos| Poan| Ponn| Posz2| PSon | PSR
ooy | 2 3 2 3 z z 3 - . . 2 2 E | 2
2 3 I 1_ Z 1 - - - - 3 2 3 2
(RLE] 3 2 2 i i 3 3 2 2
O - /] 3 ;- 3 2 - 2 - 3 2 3 2
CE 3 2 3 L 3 2 - 2 2 2 3 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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REFERENCES
1. Frol § K Main, “Advanced Sirengih of Baterials”, MFTEL, Web course, Department of Mechanical
Engimeering, Indinn Institwe of Techrology, Bombay
2. John Cutler, Jeremy liber, “Understanding Aircraft Structures”, 4™ Edition. Wiley Balckwell publishing.
3. Lakshmi Marmsaiah G, " Arcraft Strectures”, BSP Books Pv Lid-Hyderabad,
4. Peery D 1 7 Abreraft Stractires”, 7 Edifion, MeGraw Fill

WEB LINES
1. bipafenarm nptelvideos. in201 200 Listrocteral -ama Dysis-ii himl
2. htpdeanw nptelacinfooarses/ | 2107 146734

Muapping of Courss Onicomes wilh Program Duotcomes
(L2 inddicates strength of correlation) 3-Sirong, 2-Medium, 1-Weak

TProgramme Oulcomes (03] F50s
COs POl PO2)] POA| MY POET POAR) P07 POE | POO] POID| PO1T] MO12 | PSOL1 | PSO2
Cioa |3 3 2 3 3 . 3 ' . . 1 2 3 2
co2 | 2 3 2 3 1 - 2 - - - 3 3 3 2
co3| 2 3 el 2 - 3 3 3 2 2 2
Coq | 3 2 . 3 z 3 - - Z Z 3 2
Cos | 2 3 ? 1 } 3 2 3 2 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
. Falett B H 1, Aorcrafl Instrumenids = Principles and Applications”, Secomd Edition, Longman House,
19|
2. PFalett B HI and 5. Coyle, Automitie Flight Comrol™, Foarh Edition, Blackwell Science Lid, 1993
3. Irwin Treager,  Awcrafl Ges Turhine Engine Technobogy™, Third Editicn, MeCGrma- Hill, 2003,

REFERENCES

1. Xames Fowell,  Aldrerall Ralio Systems”, Shroffl Publishers, 20006

2. Tun Moir and Allan Seaboidge, | Awrcrall Systems = Mechanical, electrical asd avionics subsysiems
inegration”’ Second Editica, Professonal Englncesing Publishing Limited, 2001,

3. lanMoir, Allen Seabrdee and Mabcolm Jukes. | Civil Aviopics Systems”, Second Edition, Wiley, 2003,

4. “Cieneral Hund Bock of Airfrome and Powerplant Mechanics™, U S Dept of Tragspanstion, Fedasl
Avlziion Adminisiraion, English Book S0, Mew Deiul, 1995

3. Mike Tooly and David Wyast,  Aircrafi Communications and Navigntion Sysiems: Principles,
Maintenmnce and Qpemtion” Butierworih-Hememann™s Series, 2007,

WER LINKES
1. htpediomrs, fon. powre pulations_policies

2. hatpemanw niumiv, com

Mapping of Course Quicomes with Program Oulcomies
(L2 indicates strength of correlation) }-Strong, 2-Medivm, 1-Weak

Programme Oatesmes (P0s) ra0s
COs PO1| PO2| P03 PO POS | POR] POO | MOS | POY| POIO| POLT| POLZ) PSO1 | PSO2
col | 3 z 3 2 i * Z 3 2
ooz | 2 2 2 2 - - - = 2 2 3 z
coa | 3 1 2 2 3 Z 2 2 2
Cid | 2 2 3 2 2 2 - . 2 3 2
cos | 2 2 2 2 3 il - - 2 3 2
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AT16405 AERODYNAMICS LABORATORY o 0 4 2

COTRSE ORIECTIVES
To cnohbe the students to
e farmilianes the aludents in hatie serodynnmics and use of wind winnels,
s fapnilisrize the calibeation of wind fuensl
= imgrant the kowledge of wind (usnel balance
®  Jearm boul vhe difTereng abfoll 15 sl deag

LIST OF EXPERIMENTS
I.  Flow visumalization is waier flow channel

2. Flow visualizsiion is amabe menel

3. Plotof BEPM ¥S sest section velocity ina subsonic wind monel.

4, Pressure distribation over cirealng cylinder,

5. Pressure distrhution over airfoil 2nd estmation of C;_and Cp

fi. Force measwrement using wind tuneel balance

7. Determination of ift mnd drag for the given aifoll section

8, FPressume disiibtien over @ smoomb amd rosgh circolor cylinder,

9. Pressore distributen over @ symmetric al cambersd aerolodl

10, Flew vismalization smudies i subesonic Mows

11 Surface and Fow Potern Visualisation

TOTAL FERIODS 60

COURSE OUTCOMES

At the end of this course, students will be ahke o
s gpernte the wind tuonel for variows madels
¢ painknowiedze of lift , dreg and pressure relation
e analyre (he procoare digtdbation seamsd varinime models

s measure pressure distribuwtion over different surfsces,

MMapplngof Course Onteames wilth Program Chofcomes
{1253 indicates strengih of comrelation) 3-Srong, 2-Molium, 1-Yeak

Programme Duicomics {POs) PE0s

€O« | pon| o2 | P03 | PO | POS | POG | POT | POS | POs | POI0 | PON1 | POIZ | PSON | PSO2
(R | 3 2 = % 3 2 - = F i Z 3 F A
coz 3 1 Z 5 K| . 2 ' i 2 i ]
[BURE - - 3 3 3 3 = k| 3 2 . z
coa 1 3 2 = - J 2 3 2
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AL16406 AIRCRAFT STRUCTURES LABORATORY & Do 4 2

COURSE OBIECTIVES
To enohie the students to
#  gxperiment the load deflection charscienistics of stucieral maserials wndes diffeszon oypes of loads.

e familiarize with reciprocal thearem
e poaaaint with mechanical properties of thin exlinder infernal pressure
¢ practically undesstand the principle of superposition

LIST OF EXPERIMENTS
I. TDeerminmion of Young™s mdalog ol @ materal.
2. Derermination of deflection of 2 simply supported beam,
3 Dererminadion of deflection of a cantilever heam
4, Determination of forces instafically indeterminaie force system
5. Verillcation of Principle of superposidan
6. Yerification of Maxwell"s Reciprocal thearem
7. Colums — Testing wsing various materials
B Sowth=-well”s plot
8. Testing of Biveted Joinis
I Bretermination of sscrbrane streases oo thin oylosder under infesnal pressurne.

TOTAL TERIODS 60

COURSE OUTCOMES
An the end of this course, didents will be ghle 1o
= lnow the strength of rvel and thin cylinder
#  find the progerties of different matenizla
»  pain knowledge of siress variation in the defecied materials
* analyre the steegihs of dilfenent seociures and joine

Mapping of Course Outcomes with Program Ouicomes
(123 Indicates srength of correlation) 3-Strong, 2-Mediom, 1-Wealk

Programme (ulcames (MOs) PE0a
COs | poa| po2 | Po3 | PO4 | POS | PO6 | POT | POS | P9 | POI8 | POTT | POILZ | PSON | PSOZ
ool 3 3 2 - 2 . . . 2 . 2 . 3 i
coz | 2| 3| 2 3| - ]3| - |3 ] - 3 2
cod |z | 3|3 ]| -|2]- .| - | 3 . ] - 2 2
cod | 2| 3 | 3 2| = || & |22 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
SEES1ONS.
& [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 &VOCARBULARY

Linderstanding shor, real notices, messages - detailed comprehenshon af factual material. deimming & ceanning skills -
interpreting visal information - rending for detniled fachsl information - rending for pist omd specifee information - resding
for grammiatical accuracy and understanding of fexi structure « remfing and information trns{er.

UWIT 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 I LISTENING

Listeminge b0 short elephonie conversstion - Lisicnag o shon conversation of monologue - Lbsening to speclfic
informatinn - Listening 1o conversation- interview, discussion

UMNIT TV SPEARING

Conversation between the inferfocutor and the condidate - peneral interaction nnd social Inngunge - A mini presentotion by
each candidate an a husiness theme - organizing a larger unit of discourse - giving informationand expressing opinions -
Iws way codversalion betwesn condilates followed by feither prompling feom the lerlsemon. 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 BOOES
l.

Cambeidge BEC Prelimirary, Self-Siwdy Edition, Cambridge Universily Press, New Yook, 2012
2. Whithy, Morman, Business Benchmark, Pre-intermedinte to intzrmediote, Business Preliminary,
ShreeMaitrey Printech Pvt. Ltd., Noida. 2014,

Muopping of Cowrse Outeomes with Programme Cuteom e
{1/ indicates strengih of correlation) S-Strong, 2-Mediom, 1-Yeak

PFrog ramme (hstenmes {08

COs

PO Po3 | Pod | POS | PO | PO7 [ PO | POw | PO | POMt | POL2 | PSOM | PSO2
oo 3 1 1 l A | . T
co2| - = 1 2 2 1 > | 2 | - =
cod | - = - i - + | 2 2 - . ;
g 1 2 2 3 3 3 -
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FAAVAI ENGINEERING COLLEGE, NAMAKKAL - 637 018

(AUTONOMOUS)

B.E AERONAUTICAL ENGINEERING

REGULATIONS - 2016
(CHOICE BASED CREDIT SYSTEM)

CURRICULUM
SEMESTER -V
SMo. Catesory | Couorse Code Course Title L T P C
| Theory
1 PC AEI6501 | Gas Dynamics [ 0 i 3
s P AE16502 Adrcraft General Engincering and Maintesance 3 i) i 3
. _ Practices _
i PC ABR16503 Adreralt Sirodurac 11 3 el [ [
4 PC AEIGS04 Adrernft Performance 3 0 i' E]
5 PC AE16503 Rocke: Propulsion 3 L] 1] 3
L] FE ALIGIS Progrsmime Clective =1* 3 L] L 3
| Practical
T |y ARG5S Adrorali Stectures 11 Laboratory L] o L z
] PC AEI6307 | Propulsion labcratory 0 z
9 EE EM 16501 Careers Development Laboranady 1 L] . 1
TOTAL| 18 | 2 | 10 | 24
SEMESTER - V1
ENo. | Catepory | Conrse Code Conrse Title L T P C
Thenry
| P Baledsd I-‘rh-rtipks of Managemenl 3 ] |
3 PC AEIRED] Computatioeal Fluid Dynamics 3 2 LH 4
2 M AE1RGI2 Adrcrall Stahiliny asid Contral 3 [} L] ¥
4 P AEGH03 Theory of Vibmtions E] ] 3
] PE AE1625= Propramme Elective = [1* 3 fl 0 3
[ OF ARG Cipen Blective — [* 3 0 0 3
Fractical
1 PC Ab el Acmo CAD and CAM Laborasary il 4 !
- PC AE 6605 Adreralt Engme and Struciures Repair Laboratony 0 4 i
9 EE EM [a&1 Career Development Laboratary 11 1] il 2 I
TOTAL | 18 | 2 | 10 | 24
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FROGRAMME ELECTIVE (TE)

ELECTIVE -1
SNo. | Category Course Code Course Tite L. T P L
1 PE AELIGLSI l'rin::lp:l-es af LAY amd MAYV 3 o ] 3
z PE AELG]ISZ Experimental Siress Analysis 5 1 1] a
3 PE AEIG]S3 Afrcraft Communication and Mnvigation E:mr.'m 3 ¥ 0 3 |
4 PE AEIGI54 Alr Traffic control and Planning 3 0 o[ 3
ELECTIVE-TIT
SNo. | Category | Course Cade Course Title L [ | F| €
I PE AE18351 Indugirial Asrndynarmics 1 1] ] !
3 PE AE16I57 Exporimentsl Aerodynamics 3 0 1] 3
i PE AEI&IST Hypemsonic Aeradynamics 3 a 0 3
4 FE METSI54 Wind Tunnel Techniques 3 0 o 3
OPEN ELECTIVE (OE)
ELECTIVE -1
B.No. | Category | Course Code Conrse Title L T P C
1 OF AE 18001 Adreralt Bules and Regulations k] ] 0 3
i 0OF AE G502 Windl Power Engineering 3 i H 3
3 OE AEIG%03 Aircraft Safery 1] 3
i ik AEI6G04 Active Conten] Technalapy 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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pompute the equations for vanows parameters in twe dimensional compeessible flow
o plgharate the visualizdion mathads of flow propendis=
TEXT BOOKS
I Andesson. 1. D, "Modem Compressible Flow”, MeGraw-Hill and Co., 2002,
2. Rathakrishnan E."Ges Dymamics”, Prentice Hall of Indin, 2004,
REFERENCES
I Shapira. A, H,, "Dynamics and Thermadynamics of Compressihlz Finid Flow”, Ronald Press, 1982
2 Pocrewe. M. I and Andersan, 1. 1Y, "Elements of Gas Dynamics”, MoGraw- Hill apd Co_, 1989,
3 Oosthoizen. PH., and Carseallen W E | "Compresgible Flind Flow®, BMeGrow- Hill and Co. 1097
WEEB LINES
1. htp:fnptelsc.infcoumses 101 105059/
2 hopssfocw.mitedwieoirsestaeronautics-and - astronanticss 1 6- 100-aerod ynemi cs-Gall-2005Aeciun-n oes/

Mapping of Course Dutcomes with Program Doteomes
(1273 indicanes strength of correlation) 3-Stroang, 2-Medium, 1-Weak

Progrvmme Cutcomes (TOs) P50
COs |po1 | PO2 | P03 | PO4 | POS | PDG | POT | POS | FOS | POI0 | PO11 | POIZ | PSOI | PSO2
co1| 3 Fx 2 3 i 3 1 . : | i 3 3 3
Coz | 3 2 3 3 2 2 s - - - 3 i 3 2
03 . z 1 3 2 i 3 . : . i i s |
cod| 2| 2lalala]lz | 5] . 3 2 2 2
C0s 2 z =z 7 i 3 2 o = o 2 Z 3 z

Scanned with CamScanner



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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REFERENCES
I Hroes Watkins Delp, “Aircmft Mainicnance and Repair’, MeGraw Hill, New York, 1993
2. Brimm X, aml Bogges H.E,, “Arcriaft Manterance”, Fitmian Peblishing corp., Mew Yark, 1940
3 Larry Resthmeir, “Auvcradt Bepair Manual™, Folamar Books, Morguetic, 1992,
4, Dale Crane, Avdason Mainkenanee Technician: Power plants, 2nd edition, Aviaton Supploes amd
Aczdemics Inc 2005
& Jeppesen Sandercon, Standerd Avation Maolnienanee Handhool:, leppesan and Company, 2003
WER LINES
I ke o Fanpawdeepnilatione_policieaandhanbe_manaals/aieerafit m_handbook !
2 hrips e fan prarepulvicms_policieshandbonks_mammalsfaviationphakmeadiafpilod _hnndbook pdf

Mapping of Course Dulcomes with Progrom Oateomes
{172/} indicates sirength of correlation) }-5trong, 2-Mediom, 1-Yeak

Programme Outeomes (POs) P50=
COs | po1 | poz | Pos | Po4 | PoS | PO | PO7 | POS | PO9 | PO | PONL | POIZ | BSON | PSOZ
Cioa 3 2 2 2 A 3 2 . . . . 4 3 3
co2 | 2 2 | 7. 1 3 3 2 3 2
Coa (2 3 2 2 3 2 2 - 5 2 2 3
cod | 3 3 2 ‘) I 2 2 - - 2 z 2
ons |2 2 2 1 3 I 2 . i 2 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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1. Peery, D], and Azar, J 1, “Adrcrafl Structures™, 2nd edition, McoGraa—Hill, B.Y ., (1993)
2. Rivello, .M., “Theory aml Amalysizof Flight Strocaures”, MeGmw=Hill, {1993},
3. Michael Chon-Y ung Min, " Aiframe Strectural Design: Practical Desizn Information and Data on Airerafi
Structures”, 2nd edition, AdosafAdastrs Engineering Center, (20061
4, Howard D Cunis, "Fundamentals of Alrcraft Structiral Analysis®, WCB-MoGraw Hill, (1997)
5. Lakchmi Maraeaiah G Alrerafl Stnuctures®, BSP Books Pa Laid-Hyderabad.
WEE LINKS
1 hepefpeel ae indeoirees 1S IDGMLGIES
2. htps:ipritamathosh, wordpress com

Mapping of Course Oulcomes with Program Qutcomes
(1/2/3 indicates strength of correlation) 3-Strong, 2-Mediom, 1-Weak

Programme Outeomss (POs) P&
COs | poy | poz | P2 | Pod | ros | Pos | PO7 | POS | PO? | POIs | POLI | Pon2 | PSOM | PSO2
Col 3 I i d d = 3 3 7 - E; 2 3 3
Coz 3 2 . | 3 - 3 - - - 3 1 3 2
C03 3 2 2 2 2 E| 2 - - - I ] 1 3
Cod | 3 3 3 2 2 . 2 . . : 3 1 2 2
Cios 3 3 3 3 L ra 3 - - - 3 1 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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REFERENCES
L L1Clency, Acrodynamics, Pitman, 1980
Kusthe, AM,, and Chow, CY ., Foundations of Asrodyoamics, lohn Wiley aml Sons, 1942
11 Bertin, Acrodynamics for engineers, Prentice-hall, 1988,
Schlichning, E., Acrodynamics of the Alrplane, MeGraw-Hill, 1979,
AC Eermode., "Mechanics of Flight”
WER LINES
1. hitpzfnpiel.sc.in‘downboadsT01 104007/
2 hitpzfinptel e infonomses T 06041/

L

Mapping of Course Outcomes with Program Chotoomes
(/213 indicates strenglh of correlation) 3-Sirong, 2-Mediom, 1-Weak

Programme Outeomes (TN0s) F50s
CO: | poa | roz | P03 | rod | Pos | Pos | POT | POA | PO? | PO | PO ' roi: | rso1 | Psoz
ot | 2| 2| 2| 3] 2 o oo || o | 2 (| 3
co: | z | 2 1 | 2 g | . . . 2 \ 2 3
o3 | 2| 2 | 3 o8 T - . - | ‘ 2 2
cod |2 | 3|2 |la]lalz]|-]|+=]|-]: y | 2| 2 :
pos | 1| 2| 2|23}z |- 3 \ 2 3
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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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o pompute the preliminary heat tmnsfer caleolatiors in a mcket nozzle
o desipn varions rocket mator systems o satisly a wide range of applcations
o glghorate about the solid-core meciear thermal rockets, arc jets, and fon hmsters
» anzlyre a rockst engine sysicm to determine #s specific impulse end performance.
TEXT BOHDES
1. Sution, GP. "Rocket Propulsion Elernents”, Johe Wiley and Sors Inc,, Mew Yok, Tthedition,
2 Koo K Kand Summerfield M,, Fundomental Aspzcts of Solid Propelinnt Bockets, Progress in and
Apronautics, ALAA, Vol 90, 1987
REFEREMNCES
I.  Barmere.M, “Eocket Fropuision”, Elsevier Publishing Company, New York, 1960,
2 Hill, .G, ard Peterson, TR, "Mechanics and Thermadynamics of Propudzion” Znd Edition Pearcon
BEducation, 1999,
1 Gordon Oates, *Aero thermodynamics of Gas Turbine and Rocket Propulsion™, ATAA Education Series,
York, 1989,
4, IW.Comelizse, HF.R.5choyer, K.F, Wakker, “Rocket Propulsion and Spaceflight Dynamics,"” Pitman,
Landon (1970)
WEB LINES
I hipafnprel se infconaes’] 22106073
2 h[{p:.'in'npml.::.lu.f:nuﬂufl{.lllu-llll‘.;l.-'
3 hupodeewwenptelvidecs 20 02 Yo ket-propulil on.himd
4 hopotmpeelec, infsy et |21 0G0

Mapping of Course Dutcomes with Program Ouicomes
(123 imdicates strength of correlation) 3-Stromg, 2-Muedium, 1-Weak

Programme Ouicames (') PEs
COs| pox | poz | Pos | pos | pos | pos [ po7 | pos | pos | Poio | ronr | poiz | rso1 | rsoz
om|s |3 |22 2|2 | 2]|- . . 3 2 3 3
ol |3|s|a2aja3a]|2]|2]|- - - 3 2 3 2
ol - |23 2|2 =] 2 2 3
oM | s | 3|23 12] =] =)= 3 2 2 2
s | - | 2| 3| 3| 3] 3 - 3 2 2 3 2
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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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AE16307

FROPULSION LARORATORY

COURSE ORIECTIVES
T enabie the stskents m

undersiznd the basic concepis in acrospace propulsion
gain the knowledge abod piston enging and j21 enging Comgansnls.

Farmilinrize stodem with o calibeation esn.
lenen the testing of different jeds and velociy profile

LIST OF EXPERIMENTS

Yelocily profiles of free jets.

- T - B R R e

e
—_

COURSE OUTCOMES

Yelocity profiles of wall jets.

Free conveciive heat transfer over o q.']i-ltr.

Fomced convective heat transfer over a cylinder,

Deeermanadion of Thermal Resisteace of a Cl.m:qﬁ:t':te wall

Calibrtion of Fuoel Test rig

Sruuly of an alrcrall piston enging
Sty of am aircrall jet engine Compressor
Stody of jet engine combastion chamiber,

Stualy of jet engine tihine

. Determination of calonfic valee of Aviation Fuel

A the end of 1his coese, students will he sble tn

analyze the pedformasce of varisus sircrafit piston and pas turbine engines components,

compaie the flow babavior of jeds

identify varous testing methods of varioble area ducls, jBtengine companents

astimate the cobord e valiee of various types of fuds.

0 0 4 2

TOTAL PERIODS 60

Mapping of Course Dutcomes with Program (luteomes
(17278 indlentes strempth of correlatlon) 3-Strong, 2-Medlam, 1-Weak

Programme Outcomes (POs) 5=
CO: (PO1| POZ | PO3 | PO4 | POS | POG6 | POT | POS | POS | PDID | PDIT | POIZ | PSO1 | PSO2
LiH] | s 2 3 - . 3 F- . 3 . 3 2 3 3
COz 2 - 3 3 z 2 F - 3 . i 2 3 I
0 3 2 2 3 3 | ) ] 3 . 2 3
cod |22 -] -2 |83 |-]|% . 3 d 2 2
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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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EEFERENCES
I. Management, John B. Schermerhom, Ir., Daniel G. Bachrach, Wiley [ndia, 3%, 2015.
2. Essentials of Management, Juseph L Massie, Preatice-Hall India, New York, 4%, 2003,
3. Management, S_A Sherlekar, Himalaya Publicetions, Mumbai, 1fe, 20012
4.  Principles of Management, L. Prassd, Sultan Chand and Sons, New Dells, e, 2015,
WEB LINKS
L. heipetfoeww slidechare navercmbalu'principles-of-management -leciune-poles
1, mhsexamnodes comprinciples-of-maragement hitml
3. hipssfwewwcli Msnotes, comstud v=goides/principles-of-management

Mapping of Course Outcomes with "rogrun Chelcomes
(10273 indicutes sirengih of correlation) 3=5trong, 2-Medinm, 1-Weak
Programme Outesmes (POs) PSO;

CO: | pon | roz | PO8 | PO4 | POS | POS | FOT | POE | POS | POLO | PO | POIZ [ FSOD | PSOL
Ciol : : 3 - . 3 2 1 3 i z L :

Coz A 2 : x 3 3 3 2 2 3 2 E &
Cios ® 3 2 3 2 3 3 z z H

s R 3 5 3 Z 3 3 3 2 ¥ R =
C0s - 1 rd rd 3 2 z 3 3 .

. L Aot
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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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L

analyze the numerical methods of nerospace application in computztional
TEXT BOOEKS
Jobn F. Werdt (Edivor), "Computational Flabd Dymamécs - An Insrodecticn”, Sprnger — Yerlsg, Berin,

1992

Fletcher, A1 “"Computaiional Techamues for Flusd Dynamics”, Wols, | and 1L Springer - Verag,

Berlin, 1988

REFERENCES
Chearies Hirsch, “Numerical Computmtion of Intzmal amd Extermal Flows™, Wols 1 and 1. Jobn Wiley and

Sons, Mew York, 1988,

2. Andersop, Ir D, “Fundamentals of Aerodynpmice”, MoGrow-Hill, 20040
3 Klaps A Hoffmenn and Steve T. Chiong. "Compuiational Fluid Dynamics for Engineers™, Vals, L and 11
4 Engineering Educstion Systom, PO, Box T00TE, W, Wichata, K5, 67208 - 1078 LISA, 19493
5 Versteeg H and Malalasekera W “An Infrodection to Computatioeal Fluid Bynamics: The Finite Volume
Klethod”™ Prentice Hall 208
WEB LINKS
1. hitp:fapeel.ac.infcowrses’ 1 121070804
2 hopetmpeel s anfconrsmesf1 03 106073/
3 hiipiinptelacin‘courses] 12 105045/
Mapping of Course Outcnmes with Progrim Oufcems
(17203 indicates strength of correlation) 3-5treng, 2-Medium, 1-Weak
Programme Chileomes: (POx) PR
COs |po1 | PO | POS | PO4 | POS [ POs | POT | POS | POY | PO10 | POL1 | POIZ | PSOIT | PSO2
o0 | s 3 3 3 3 s - - - 3 | 3 2
o2 | 3 £ 2 2 1 . . 2 2 3 ')
Cco3 | 2 3 3 . | . . . . 3 z i z
Co4 | 2 1 F) a . . - . 2 z 3 z
cos | 3 z 3 . 2 2 - - 2 | & 2
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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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I Melson, KO TFlight Stability and Automanc Comrol”, MoGraw-Hill Book Co., 15998,
Clancy, L1, “Aerodynamics”, Pilman, 1986

4. Bamdu N, Paomad, “Performance, Stability, Dynamics, and Conlacl
WEB LINES

i

hitpzfnptel.ac.in‘courses 1 01 106043/

2. hitps:Moow, mitedwioourseseronatics-and-astronaetics’ 1 6-33 3-alrerafi-siahility-and-conral -Fall

2004 eeure-nod s

Mapping of Course Oulcomes with Program Ooloomes
(1273 indieates strength of correlation) 3-Strong. 2-Medium, 1-Weak

Programme Oulcomes (PO} PE{=
COs (po1 [ PO2 | PO3 | POM | POIS POT | FOS | POS | POI0D | POIL | POOE | PROT | PSO2
CoL | 2 3 a | i | 3 2
COL| 3 z 2 2 L 2 3 z
Co3 |z d 3 3 2 ] 4
Cod (2 i 2 = - i 2 3 2
Cos | 3 1 3 - 2 2 | 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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YWEB LINKS
I. hipsYnplel acincoarses] 121031117
2. hitpifnptelac indcoarses' | 121031 127

Mapping of Courss Duloomes with Program Ouleomes
{128 inidienies sirengih of enrrelation) 3-Strongg, 2-Medinm, 1-VYeak

Programme Cutcomes (POs) PS0s
COs | pon | POz | PO3 | POd | POS | POG | POT | POR | PO® | PO10 | PO1L | POIZ | PSOD | PSD2
col (a2 | ]2 [ 3| - |2~ |- . 2 2 3 i
ooz |3 3 3 i i . F . 3 2 5 2
03 (2] 2 3 2 2 - 3 - - 3 2 2 i
cod | a|la | 2lal|3]|-|%]|-]|- 3 2 2 a
s | a | || = |8 === |32 s | 3 §
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AF16604 AFRO CAD AND CAM LARORATORY g 0 & 2

CIMITREE ORIECTIVES
To enable the sodents 1o

#  develop skill to use software to create 20 and 30 models.
= irmin the sisdens shoat the $ifferent types of opemiion by using CMC,
# teach the student to design the lyoin of contenl syotem and engine components
*  design the different welding joints by using software.
LIST OF EXPERIMENTS
1.  Design of plston engine companents (radial Engine)
2 Dwesign of lat Engine componeris
3, Design of welded and riveled joints
4. Computer aided modeling of typical aircraft wing
5. Computer aided modeling ol typical Fuselnge structure.
6. Computer aided modeling of landing gear
7. Three view dingrom of a typical aircrofi
Facing and Turning (Taper, Siep) operations.
4 Drilling epesiong
10 Lapout of controd systems

TOTAL FERIODE 60

COURSE OUTCOMES
A the end of this course, stsdents will be able o
& operale (he CAM
& prepare the layoul of airerall component
« develop the model aincmfl composnent using softwarne
= parfomm Arectucal analvsis psing soliywane pekapes

Mapping of Course Cuteomes with Prozeam Ouicomes
{1723 indieates sivenglh of correlation) 3-Strong, 2-Medbom, 1-Weak

Prnﬁmmmeﬂntcm (=) PSils

C= | P | PO2 | PO3 | P04 | POS | BOs | POT | POR | POY | POI0 | PO | POILZ | PSO1 | PRO2
co1 1 1 ) = 3 < = E 3 = 3 2 4 k|
coz L 2 2 = i = S S = = - 2 3 2
03 l 2 2 - 3 - - - - 2 z ;|
co4 I Z 2 I i . = 2 " . - 1 2 Z
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AL ATRCRAFT ENGINE AND STRUCTURES RET'ATR LARDRATORY 0 o 4 2

COHTRSE ORIECTIVES

To enabde the students o
= pive lrakmng oo Avcting, palchwodk, weldiag ard carpentry
*  lcam ibe dismaniling procedurc for e piston cogine.
#  practice the different paich repairs @nd wieod gluing jonl

= know tho composiic materials wilh differeat resins

LIST OF EXPERIMENTS

1, Dismantling of a piston engine
Engine {Pizion Engine) - cleaning, visuad impectian, NDT checks.
Fiston Englne Components - dimensional checks,

o pa

Piston = Engane reassembly

5. Engine starbng procedores.

=

Aireraft wood gluing-single and double scarf joinis

T

Welded single and doublz V- joints,
8 Fobrication of Compaosite Moterinks
9. Riveied Patch repairs

10, Tube bending and Marisg

11, Stusby con MG, TIG and PLASMA wekling of wrcralt components

TOTAL PERIODS
COURSE OUTCOMES

At the ead of this carse=, stndenis will be ahle o
- irlenlil':.rll'z ENIng COMpPonends
=  obiain the repokr work of aliframe

& analyze riveted joists
= inspect the pision enging idefects.

Mapping of Course Outeomes with Mrogram Chateomis
(1A Indicates strength of correlstion) 3-Sirong, 2-Medivm, 1-Weak
Progromee Cutcomes (POx) S0
Cs | PO | PO2 | FO3 | PO4 | POS | POS | POT7 | POS | PO2 | POID | POIT | POIZ | PSOD | PSO2
cor |3 |3 |z2]|1]2 | 2 | 2 |3 3
oz | 2 z d 3 1 2 E b J 2 | 2
Co3 | 2 k| 1 1 - o g % 2 i 2 3
cos4 | 3 [ 2 [2]1 3 ]|2|-1]=1°¢+-1 3 2 | 2 2
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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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4 Hep Austin “Unmanned Alrcrab Systems UAY design, developmest and deployment™, Wiley, 2000

REFERENCES

I, DOr, Areanad J, Chapot, Dizagn of Unmanped Air Vehicle Systems™ Lockheed Mamin Asronantics Company,

2001

2. Paul G Fahlstrom, Thomas | Gleason, “Introduction io UAY Systems”, UAY Systems. Inc. 1998
3. Kimoa P Valavenis, “Advances in Unmanned Acrial Yehicles: State of the A and the Boad to Autonomy™,

Springer, 2007

4 Rohert C Melson, Flight Stehility and Satomatic Coneral, MeGraw-Hil, Inc, 1998

WER LINES

I hopefnprel ac infcouwres 101 HGDES/

2 hitps:iforww avsystemsinteraational com’

Mapping of Course Outcomes with Program Ouoicomes
(123 imdicades strength of correlation) 3-5trong, 2-Mesdiom, 1-Weak

Programme Dhteomes { Pk} PSs
COs | poy | poz | Foa | Pod | POs | P06 | POT | Pos | o9 | PO1 | PO | POOZ | PSON | PSOD2
o1 2| 13 2 - 2 H * i 2 s 2 2 3 3
Coz [ 3 2 1 i 3 3 . ’ 3 3 3
o3| 2 2 3 3 2 = - 3 . 2 . 7 3
o4 I 3 3 z Z A - 3 2 2 2
L L 1] 3 2 i - - 3 2 E 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
Srimath, 1.5, Baghava, M. K Lingaiah K., Garagesha (G Papt B. and Ramechandra K, “Experimental

Stress Analysis”, Tota MoGrow-Hilkl, MewDielhi (1 584).

Ramesh K, "Digital Photcekbsticity, Advanced Techniques and Applicatbons”, Springer (2000},

Jindal U C, "Experimental Sivess Analysis”, 1stedition, Pearson, (2012},

Adlesandro Freddi, Giorgio Olmi, Leca Cristololing, "Experimental Stress Analysis For Materials and

Simclures”, Springer, (2015).

WER LINKS
L hitp:dnptel.sc.in‘coumses] 12 106068/

2. hitps:ifswayam.gov.indconrses ] 309 -experimental -stress-anal y sis=1n=tvervie w
Mapping of Course Dulcomes with Program Ouloomes
(123 imadicates strength of correlation) 3-Strong, 2-Medinom, 1-Weak
Programme Outeomes (Ms) i PEOs
COs |pon | po2 | Po2 | Pod | POS | PO | PO7 | POS | POS | PO10 | PO11 | POOZ | PSOI | PSO2
co | z 3 2 2 - 2 - 2 2 3 3
coz | 3 2 3 3 3 3 - - = 3 3 2
Coa | 2 2 ] 3 2 L - 3 . 2 3 3 3
cod | - 1 3 2 2 2 = 3 - 3 2 2 2
0 E 3 2 2 3 = 3 a ;] 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 of this course, students will be abke (o
dearily the handwere requieed (o alrerafl,
o develop the knowledpe about the digital avionics architecture
perhon the sopilod and ceckpit display related coneepda.
o glahomte the needs of avionics systems wsed in aircrafts,
s idestify the communicetion and navipation techniques msed in sirerafts

TEXT BOOKES
I Mike Toobey and David Wystt “Areraft commnnicstion and Mavipation system”, Elsevier first adition
2007

2. Alben I Helfrick, “Maodern Aviation Elccronics”, Pearson Education, 7 Edition, 2008
REFERENCES

1. Cary R Spitcer, “The Avionics Handhook™, CREC Press, 200

2. Brain Eendal, “Manul of Avieniga™, The English Book House, 3ed Edition, Mew Dalki, 1903

3. JemCorren, “Teend in Advanced Avionics™, I0WA Sate Universiiy, 1002
WER LINKS

I huptapielac in‘courses’TO1 105050/

2 hipssfoew miteduwieoarsas sera nantics-and- astronapties’ | 8- 10 0-peredynamics-fall - 200 5 eclure-nte:

Mapping of Course Qutcomes with Program Outcomes
(/23 indieates :I:rmg_;ill of enrrelution) 1-Sirong, 3-Medium, 1-Weal:

Programme Chiteames (POg) SO
COs {pot | POz | PO | POA | POS | POS | POT | POS | POS [PO10 | POI1 | POIZ | PSOM | PSD2
coi | 2 3 2 : 2 - . 2 - 2 2 3 3
coz | 3 2 3 3 3 3 - 3 3 -]
om | 2 | 1 1 2 i 3 5 2 3 3 1
ood |- 1 3 2 2 1 = 1 : 3 2 3 2
CD5 3 3 z 2 3 - 1 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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COUESE OUTCOMES
Ap the end of this course, students will be pale io
# pgrhibic tbe concepr of abr rafiic mdes and Clearance procedures for akrline opemixmn.
o analy?e the various air draffic data Mo air talic services,
# clahonate e influenos of erodeoes: design foctors foe service establisliments.
o pain knowledge on aerodome desgn
= pcompare the different services of Air Traffic Contral
TEXT ROMIKS
I Wirendrs kumar and Sathish Chandrs, * Airport Planning asd Despn®, Galgotia poblications Pyt Ded,
M Dhalha, 2013,
2 Aesonawtical Information Pablication (Inclia} Val. I and I1, the English book store, 17-1, Connaght
MWew Delhi, WG
REFEREMCES
| Molen M, B, “Fundomentals Alr Traffic Control”, Laies Bdition, YESDEE Pablishers, 2000
2. SethB. Yoong, Alesander T, Wells, “Awrport Planning and Mamagement” MeGrow-Hill Educotion, MNew
2001
YWEB LINES
1. hip-fnptel.ac.incourses/115 101 008/ dovwninads/cet=_40pdf
2z hupapeelscinvcowses 105 107 12340
3 hopodoprelac in'cowses OB 10506 7 PAl Lesson-2 8. pd [

Mapping of Course Oulcomes with Frogmm Ootcomes
(17273 indieates strength of correlathm) 1-Btroang, 3-Medium, 1-Weak

Programme Chitcames (POs) Ps0s

COs | pog | POz | PO3 | POM | POS | POG | POT | FOS | POs | PO | PO11 | POI2 | PSO1 | PRO2

co1 | - 2 3 i ¥ . 3 - . 2 3 3
CO2 - 2 7| 3 E| - i - - - d 3 2
CO3 - 2 E| 3 " - F| - - - - d 2 3
cod | - 3 2 1 3 . | : : : 2 2 2

cos | - 3 3 2 3 . ] . . . . 3 3 2
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PROCRAMME ELECTIVE I

AEI6251 INDUSTRIAL AERODYNAMICS 3 a0 3

COTRSE OBIRCTIVES
To enable the stadents da

mroduce tes basie concepls of wind energy collectons,
undersinnd 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 1 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,
UNIT [T GROUND VEHICLE AERODYNAMICS Q

Power requiremsenl amd drag cocfficients of anemaobiles, Effects of cut back angle, Acredynamecs of cars, trakns

amnd hovercrafi
UIET 11X BUILDING AERODYMAMICS ]

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 9
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

Turbines

TOTAL PERIODS 45

COURSE OUTCOMES

Al the end of thit coeree, ghidents will be abbe 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 Yol Obidi, "Grownd Yehicle Aevadyranuics with Applicatoas”, SAE Iniernastionel, 2004,
2. Lawson,"BHuilding Aercdynamics”, Cambridge University Press, 2000,
REFERENCES

I.

Tomamichi Makamura, Shigehiko Kaneko, “Flow-Indueed Vibmticns: Classifications and Lessons

From Praciical Experiences”, Second Edition, Academic Press, 2013,
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2 A K. Jha, "Wind Turbine Technology”, CRC Press, 010,

WER LINES

L. huepfwww.wind-power-program.com/betz him
2. haepsdiml bes goyTOEScR 2 hrml

Mapping of Course Duleomes with Program Ouicomes
(123 indlicales strength of eorrelation} 3-Strong, 2-Medium, 1-Weak
Programme Outcomes (POs) i ]
COs Y] | P2 | O3 | PO | POS | PO | T | POER | BRO9 | PO | POLE | FON2 | PSOD | PSO2
oL 3 i | I z | . 2 . - . 2 3 3 3
LI k| 2 3 2 - 2 1 2 3 rd
L kO 2 3 2 1 - 3 - i . 5 3
C0d | 3 2 3 2 3 - 3 - - - 3 2 2 2
05| 3 I 3 2 3 - 3 - - - 3 3 3 3
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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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o jdemtify the various instroments used (o measore the air properties
o analyre the gncestainty sitnations by ning instraments.

TEXT BROOKS
1. FRakaknshnan, E., “Instrumentation, Measorements, and Expenments in Flusd:s™, CRC Press - Taylor,
und Francis, 2007

2 Rober B Morthrop, "Introdection o Instrumentation and Measurements", Second Edition, CRC Press,
REFEREMCES

I Pavian, Henry Christensen, "Experdmental Aerodynamics”, Teedition, Piiman Pab, 2006

2. € P Rusen, "Aerodynamic Measurements: From Physical Principles in Turnkey Inssinamentation”,

publizhing, 201 |

WER LINES

I.  hrpzinpesl.acin‘cowrses 101 TG00

2 hipfisolilon me.gaiech.edudabs windtunl/

Mapping of Course Duicomes with Program Outcomes
{1723 indicates ulrtn;:lh of correlation) 3-Strong, 2-Medinm, 1-Weal

Programms: Outeomes (PMOs) P50
CO= | po | po2 | Po3 | PO | POS | POS | POT | POR | POS | POUG | PO1I | POIZ | PSON | PSO2
[ p] | 3 2 > 3 a . 2 = 2 - . 2 3 3
cox | 2 1 2 1 1 2 - | 3 2
coy| - | 2 1 2 E El | - 2 2 3
Co4 | 3 2 3 3 3 - a - 3 - = z pd 2
Cas | 2 I 3 3 2 3 2 2 3 2
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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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REFERENCES
L John 1) Anderson. Jr., "Modem Compressible flow with historical Perspective”, Mc. Graw Hill
Fublishing Company, New York, 1996,

2 JohnT. Bestin, "Hypersomic Aerothermodynamecs”, published by ATAA Inc., Washingten, DoC 1994,

WEB LINES

1. hiipziinptel s infcourses 101 103003/
2. hitps:tarc.aianorgidoifabe| D 251473, 1587

Brlapping of Course Oubcomes with Program Culcomss
{123 indicaies 1I.rﬂ:|.glh of correlation) LElruE 28edium, 1-Weak

Frogramme Outcomes (FOs) P50s
COs| por | PO2 | P03 | POS | POS | POG | POT | POS | POR | PO10 | PO | POIZ | PSOI | PSO2
con| 3|2 |2 |3|2/[-|2]-]2]- = . 3| 3
oozl 23|z |a|lz2|-[2]-]- . . 3 3 2
coa| - | 2|3 |2| 3 3| -13 - - 2 2 1
ood| 3| 2|3 |2|3|-|2]-]32 . - 2 2 2
cos|2|v |3 |3a|z2|-|3a]-]|2]|- - i 3 2
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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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Wehickes™, Sponger Aerospace Techrology, 2003

Favian, Henry Christensen, " Experimental Aerodynamics”, 1t edition, Piman Pablishing, 2001,
FRakakrishnan, E., “Insorumentation, Mezsuremends, and Expedments [n Fluids®, CRC Press - Taybor and
Francis, 2007,
WEB LINES
1. htipziinptelac.in‘couses’ 1 01 10604018

Maupping of Cenrse ODofeomes with Program Ountenmes
(1/23 indicntes strength of correlation) 3-Strong, 2-Medinm, 1-Wenk
Programme Duuteomes (M=) PR
Cos | po1 | Po2 | P0G | PO | POS | POG | POT | POS | PO9 | PO18 | POI1 | POIZ | PSOR | PSOZ
con |3 | 2| 2| 5| 5] = = A 4 2 2 3 2
co2 | | 3 2 2 2 - . I 2 . I 2 3
cox| 2| 2|23 | 1] - . : 3 2 3
cod:| |2 | 3l3f2]- Z [ = : 3 2 3
cos| 3|2 |1 |z2z]|2]- s - 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 HBOUES
L Ciwvil Aviation Reguirements with Latest Amendment {Section 2 Arreorihiness)”, Fublished by DGCA,
The English Book Store, 17-1, Connaught Circus, New Delhi, 20060
2. FAA, Quality regulation document - V5 1300.2C
REFERENCES
L Aircraft Manusd (Indial™ = Lacest Edition, the Englich Book Store, 17-1, Conmaught Ciscus, New Delhi
2 W Odr D P Sabharwal (Beid ), 0 and A - Ohjective and subjective for CARSection -1,
WER LINES
1. hitpefnptel.ac. infonumses T0T 10407 1/
2 httpsdnptel de infcoursess 101 I060BS001_Chapeer%201_L1_(01-10-2013) par
3 hepfapeelae infeonmes IO 10407 LR

Mapping of Cowrgs Duteomas with Program Ontcomes
(1723 indicades s trengib of correlation] 3-Sirong, 2.Medaon, 1-Weak

Programme (hodcomes (TOs) M50
COs [ po1| POz | PO2 | PO | POS | POG | PO7 | POS | PO? | PO10 | POI1 | P02 | PSOIL | PSO2
co1 | - i 3 3 2 - 3 - - - - 2 3 3
coz | - 2 2 3 3 - 2 - - - - 2 3 )
o3 2z 3 3 z ] 2 2 E|
04 : ¥ 2 2 3 3 2 2 2
C0s | - 3 3 2 3 - i - - 2 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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REFERENCES
L. Tom Lawson, “Huilding Aerodynamics”, Impenal Collepe Press Londoa, 2060
2. O F Busso, " Aerodynamic Measurements; From Physical Frinciples (o Tamkey Instmumentation”,
Woodhead pubiishing, 2003,
1 W] Cook, "Design Guides io wind loading of bulldings stroctures- Pa | asd 117, Buitersonhe Losdon,
2004
4 015873 ([9E7) Part 1l Wind loads, Indian Stamdards for Boilding codes® 2005
WEB LINKS
L. hitpinpeelac.in‘courses 101 105069
2 hitpsfocw, mitednfecnurses‘eerananics-and-astranoatics! | 6- H00-pered mamics-frll-200 S0 echure-notes!

Mapping of Course Outcomes with Frogram Outoomes
| LIZ/3 imndieates sirengih of correlation) 3-5trong, 2-MMedinm, 1-Weak

Pregramme Catcomes (FOs) F50s
COs | pog | PO2 | PO3 | PO4 | POS | POG | POT | POS | PO9 | POI0 | POIT | POIZ | PSOH | PSO2
col | 3 F d 3 2 . 2 - i - . z 3 3
coz | 2 a i 3 z . 1 - . - . 3 3 2
cox | - ) i 2 3 . 3 . 3 . 2 1 3
o4 | 3 2 3 2 1 - 2 - 3 - z 1 2
Cos | 2 1 d 3 4 - 3 - 2 - - 2 3 2
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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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YWEB LINKS
1. hipstmpel e infcourses 101 106035 _Chapter % 200 _L1_(01-10-200 33 pa
I hopoitwewew aptelacindcomrses' T 12 102 107716
I hupzinpeelac in‘coursest] 12107 143540

Mupping of Course Owicomes with Pregram Oulcomes
(172} indicates sirenglh of correlation) 3-Strong, 2-Medimm, 1-Weak

Trogramme:s Outcomes (T0s) S0

Cok 3 P! i 2 . s . z . - 2 3 b

cox | 2 - | 2 - 2 - - - - 3 E] 3
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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-280, Sushiliny and conirol™, 1978

2 AQARD-CP-137, Advence in Control sysiems™, 1974,
i1 AGARD-CP-278, Swuctursl aspects of sceive Contrels”, 1977,

WED LINKS
I hitpe-toww seiencedirect comfecncefanicle/pii'S | AT466701 TLIR6X

Mapping of Course Culeomes with Frogram COutcomes
{123 indicates strength of correlation) 3-Strong, 2-Medinm. 1-Weak
Programme Dulcomes [(POs) PE0s
COs | poa | PO2 | PO3 | PO4 | POS | POS | POT | POR | PO | POI0 | POLI | POOZ | PSOL | PSOZ
cor | 2| 3| 2 | 3 3 3 2 2 3 2
mz| 2 | o3 | . : . 1 z . 1 2 3
ooy | 2| 2| 2| 3 I . : . . . . 3 z 3
cod | 3| 2] 3| 3| 2 3 2 3
s | 3| 2 i | 3 |4 . = | . + 3 3 3
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PAAVAI ENGINEERING COLLEGE, NAMAKEAL - 637 018

(AUTONOMOUS)

B.E. AERONAUTICAL ENGINEERING

EEGULATIONS = 2016

{(CHOICE BASED CREDIT SYSTEM)

CURBEICTLUN
SEMESTER - VII
B.Mo. | Catepory | Course Code Course Title L T r i
Theory
1. PC AE167 Finite Element Metlodl 3 0 LH 3
2. PC AE16T02 Aircraft Design 3 i 0 3
3. PC AEISTO3 | Aero Engine Repeir and Maintenance 3 0 L 3
4. PC AETST Avipnecs 3 i L1 3
5. PE AE1635*% | Programme Elective III* 3 ] 1] ]
6. OE AE1680% | Open Elective [T* 3 Q 0 3
[ Practical
1. BC AE 16TS Avionscs and Aircralit Systems Laboratory 0 0 z
] AEIGT06 | Aircraft Detign Project 0 0 2
9. EE AEl&TOT Comprehension and Technical Seminar L i |
TOTAL | 18 L1 10 23
SEMESTER - ¥VIIT
S.No. [ Calegory | Course Code Course Tille L. | L | P &
Theory
I.[ PC AEIG80] | Rockets and Missiles 3 0 [ 0| 3
2. B AE 16802 Composite Materials and Structures 3 0 3
3. FE BAlg*** Mrogramme Elective TV* 3 0 3
FPraciicul
4. EE AE16803 Progect Work L] i 12 fi
TOTAL| 9 @ (12 | 15
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PROGRAMME ELECTIVE (PE)

ELECTIVE 111
S.Mo. | Calegory | Course Code Course Tille L T | L
1. FE AEI&35] Cryogenic Engineering 3 1] ] 3
.8 FE AE16352 | Combustion Technology 3 1] 1] 3
3 PE AELG353 Advanced Propulsion Techniques 3 o i 3
A PE AEI6354 | Flight Control System 3 0 |03
ELECTIVE IV
SMo, | Category | Course Code Course Tille L T P L
l. FE BAIGIS] | Professional Ethics and Human Values 3 0 ] 3
.3 PE BA16253 | Totwl Quality Manapgemeni 3 i 0 3
3. FE BAalais2 Engincenng Economics 3 0 0 3
. FE BAIGS] Enteprensurship Development 3 #] 0 3
OPEN ELECTIVE (OE)
ELECTIVEI
S.No. | Category | Course Code Course Title L [T |P]C
L. 0OF AE 16905 Introducrinn 1o Avistion 3 L 0 3
2, DE AE 15504 Basics of Airpon Engineering 3 0 0 3
3 OE AE16507 Crisis Management in Aircraft Indostry 3 (1} i} 3
4. OE AE1G%E Foundations of Space Science 3 i 1 3

Scanned with CamScanner




SEMESTER VI
AE16T0 FINITE ELEMENT METHOD 300 3

COURSE OBJECTIVES
To enable the students o
= eguip the siudents with the Finite Element Analysis fundamentals,
s understand the concept of 1D numenical analysis of bar element structural componsnts,
s ynderstand the concept of 1D nomerical analysis of tness element stroctural components and heat
transfer.
= stody doman discretization, Polvnomial imterpolaton, application of boundary conditions,
assembly of 20 ¢lement,
& aeguire the basic knowledge of Isoparametric Blement Formulaton,
LINIT 1 FUNDAMENTAL ASPECTS OF FEM L
Introduction o methods of Engineering Analysis —Steps in Finite Element Method —Types — Process of
discretization - Shape and Size of clements - Matural and Amificial Discretization. Advantageous —
Mhzadvantapeous — Application = Software Used in Finite Element Analysiz,

ITMIT T ONE DIMENSTONAL BAR ELEMENTS 1
Une Dimensional linear Bar element - [isplacement and shope function — stiffness matrix — Finite

Element Equation — Load or Force Vector = Mumerical Problem.

Ouadratic Bar element efement - Displacement and shape function — stiffness matrix — Finite Elemem

Equastion — Load or Foree Yector — Mumerical Problem.

UMITINT  ONE MMEMNSIONAL TRUSS ELEMENT 5

Truss clement - Displacement and shape function = suffness matrix = Finite Element BEgquation = Load or

Force Vector — Numerical Problem

UNIT TV  TWO DIMENSIONAL PROBLEM 11

C3T elemeni Shape function and sirain displacement mamrix - siress srain relationship matrix - Plane

stress and Plane strain = siiffness matrix = Mumencal Problem. Axisymmetric Element - Shape function

and strain displacemont mainx - stress strain relstionship matrix.

LMNIT ¥ ISOPARAMETRIC ELEMENTS G

Isoprameince - Supsrparametnic and Subparametnc element . Guassian Quadrature Mumerical Problems.
TOTAL PERIODS 45
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COURSE OUTCOMES
Al the end of the course, the stedents will be able 1o

exhibit the basic finie elemeant fomulation echoigoes.
clearly understand the sweps involved indhe 1D problem.
formulate and solve basic problzams in tmess.

compute the resulis of 20 problems.

sodve the steps invalved in the [soparametnic

TEXT B{MIES

1
2.

Reddy .M. “An Introduoction to Finite Element Method”, Third Edstion, MeGraw. Hill, 2005.
Chandrupaila T. F., and Belsgundu A.D, “Introduction to Finite Elements Engineering”™, 3rd
Edition, Pesrson Education, 2002.

REFERENCES

L

Bathe, KJ. and Wilson, EL., "Numercal Methods in Finite Elements Analysis®™, Prentice Hall of
Inadia, 1985.
Larry 1. Seperling, " Applied findte element axalysic™ 2nd edition, Tohn Wiley and Sonz, Tnc, 1985,

3. Tirupathi . Chandrupatls and Ashok [ Belegundu, “Infroduction o Finie Elements in

Enginezring”, Prentice Hall Tndia, Fourth Edition, 2001,

Mapping of Cowrse Ouicomes with Frogram Dolcomes
(1203 indicates sirengih of carvelalion) 3-Siroag, 2-Medium, 1-Weak

Programme Chateemes (FOs) PR
CO: lpon | PO2 | P03 | POM | POS | POS | POT | POY | POS | POIO | POIL | POIZ |PSOT | PSOR
com|3| 2|2 |3]|3 1 3 3
cog |z | = ial=E| - | -] =]:= - - 2 3 2
cos|a| 3 3 | 3 : 2 3
co4| 3 | 2| 3|2 |3 |- - - - 2 2 2
cos | 2 I 3 3 3 - ¥ 3 i
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AK16T02 AIRCRAFT DESIGN 3 0 0 3

COURSE ORJECTIVES

To enable the students 1o
o [amiliarize students with the important issees and methododogies of aircraft design.

s undorstand the effect of wing loading of aireraft desipgn.

s consiruct the wing, fuselage and tail arrangements of an aircrafi,

= neguirne the knowledpe on sizing and thrust caleolation of aircraft engine.

*  illusirate the process of aircraft synthesis as an ouicome of the integration of the disciplines of

performance and stability and control.

UNITT INTRODUCTION TO ATRCRAFT DESIGN 9
Cperational specification - mission requiremends - Design process - flow chart - Survey of variows types of
pirplanes Take - off weight - Preliminary Estimate - Tire selection - landing gear design - Spread sheet
spproach.
LNIT 11 PRELINMINARY ATRCRAFT DESIGM 8
Selection of wing loading - Tnitial Airplane layour, Thres view drawings, Ammangememt of surfaces, mass,
moment and inertin propertics and balonee Diagram, Wing loading effect on take-off, londing, climb,
acceleration, range, Combat - flight ceiling - glide rate.
LNIT THH DESIGN OF AIRCRAFT STRUCTURAL COMPONENTS 3
Main wing Design: Airtoil cross-section shape, taper rotio selection, wing drag estimation, Spread sheet for
wing design. Foselape: Volume consideration, Aerodynamic considerntions and dreag estimation, Spread sheets
for Tuselage. Tail amangements: Horizonial and verfical il sizing, Tail Placemeni, Spread sheets for il
desigm.
LUMNIT 1V DESIGN OF PROPULSION SYSTEM 9
Propulsion selecticn, momber of engines, enging rating, mrbo-jel engine sizing, spread sheets, Propeller
propulsive systems, Propeller design for enuise, static thrust, Turboprop propulsion, Propeller spread sheets,
LUNIT ¥ PERFORMANCE ESTIMATION AND STABILITY ANAYLSIS 11
Take-ofl phases, Landing, Spread sheei approach for take-off and landing analysis. Static stahility:
Longitudinal Lateral and direcrional Stability, Adleron sizing, redder area sizing, Longitudinal stability cffect
on performance.

TOTAL FERIODS 45
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COURSE OUTCOMES
At the end of the course, the students w1l be ablz 10

» conduct trade-off between the conflicting demands of different disciplines by performing a detailed
preliminary design of o complete aircrafi.

e select the wing planform based en the mission requirements.

s design the control surfaces based on the stabality requirements,

*  pxlimate welght, wing loading and other performance parameters related o conceplual design of o
complete aircrafi,

& sefect the appropriase power plan Moo the alreralt and Idendfy design feamres of #erospace SIruciires,

and calcalate load faciors.

TEXT BOOKS

1. Thomas C Coke., “Design of Alreraft,” Person Education, LPE, 2003.
2, Jehn P Fiedding, “Introduction 1o Abreraft Design”, Cambridge University Press, 1999,

REFERENUES

I.  Darrol Stinton ., The Design of the Aeroplace”, Black Well Saence, 2™ Edition, 2001
2. Daniel P. Eaymer, ~Afrcrall Desipn: A Conceplual approach”, ALAA Educanon Services, 1992,
3. “Jane's All the Warlds Adrcrafi™ Janes Information Group, 2017,

Mapping of Course Ouleomes with Program Ouotcemes
(143 indicates strengeth of carrelation) 3-Strang, 2-Medium, 1-Wesk
Programmse (ulcomes (FOs) 5.
COs | pon [ POz | pos | Pos | Pos | POk | POT | POR | POS | POT0 | POTI | POI2 | PSON | PSO2
Co1 | 2 ) 2 . : . F - i 2 3 3
Cco2 | 3 3 | 3 3 - - 3 | 2
coa | 2 i . 2 K| 3 - 2 2 2 3
Ciod ;| ] Z i 3 - 3 2 2 2
C0E 3 2 a 3 - 3 i | 2
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AK16T03 AERD ENGINE REPAIR AND MAINTENANCE oo 3

COURSE ORJECTIVES

To enable the students (o
& sndy about the varions classification of piston engines,
#  know about the inspection procedures applicable for pision engines.
# understand the use of tools end instruments for Inspection of piston cngines.

& pain knowledge about the Jet engine components.
#  inrnduce the overhauling processes involved in Jer engine.

UNITT CLASSIFICATION OF PISTON ENGINE COMPONENTS o
Types of piston engines — principles of operation — function of components — materials used — details of
storting the engines = details of carburciion and injection systems fior small and large enpines = ignition
gvstem components — spark plog detsils — engine operation conditions at varouws altitudes — maintenance
and mspachion check 1o be cammed oul

UNITIT  INSPECTION OF PISTON ENGINES &
Inspection and maintenance and troubleshooting — inspection of all engine componenis — daily and routineg
checks = overhaol procedures — compression testing of eylinders = special inspection schedules = engine
fieel, control and exhaust systems —engine mount and saper charger — checks and inspection procedures.
UNITIIT TOOLS AND INSTRUMENTS FOR INSPECTION OF PISTON ENGINES 8
Symptoms of failure — foult diagnostics — case stuiies of different engine systems - (ools and eguipment
requirements for various checks and alipnment donng overhmuling — tools for inspection — toola for safety
and for visual inspection — methods and instruments for non destructive lesting technigques — equipments
for replacement of part and their repair, Engine festing: engine testing procedares and schedule preparation
— onlize maintenance.

UNITIV CLASSIFICATION OF JET ENGINE COMPONENTS 9
Types of jet engines = ponciples of operation = matenials used = detwls of staring and operation
procedures — gas turbing engine inspection and checks — wse of instruments for onling maintenance —
special inspection procedures; foreign object damage -blade damage - Maimenazce procedure of pas
turhine engines — trouble shomting and recfification procedores — component maintenance procedures —
syvalems mainienance procedures. Gas turbine lesting procedures — tesl schedule prepasafion — storage of
engines — preservation and depreservation procedures,

UNITV OVERHAULING 11
Engine Overhoul - Overhaul procedores - Inspections and cleaning of components — Repairs schedules for
owverhanl - Balancing of Gas turbine components. Trouble Shooting: Procedures for trouble sheohing -
Conditon momitorng of the engine on ground and af alotode - engine bealth momenng and comrective

raethods,
TOTAL PERIODS d5
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COURSE OUTCOMES
At the end of the course, the stedents w1l be ablz 10

analyse the components and functions of piston Engine,
compare the varous piston cngines.
conduct the maintenance processes of piston engines.

determine (he various parts and functions of jet engine in an aircraf,
perform the overhauling procedures followed for Jel engine.

TEXT BOOKS
1. Krores and Wild, “Adrcrafi Power plants™, Tth edition — TATA McGraw Hill, New Delhi, 2000
2. Turbomeca, "Gas Turbine Engines”, The English Book Store, Mew Delh, 1993,

REFEREMCES
1. United Technologies™ Pran and Whitney, “The Aircraft Gas mrhine engine and ik Operation™,

(latest edition) The English Store, Mew Delhi, 20035,

2. Treager, Airerafi: “(ras Turbine Engine Technology™, Tata McGraw.Hill, 2002.
3. Ralph D. Bent, James 1. MeKincloy, “ Aircraft and Powerplants™, Gregg Divician, MeGraw Hill.

4, Dale Crane, “Aviation Maintenance Technician: Powerplants,” 2nd edition, Aviation Supplics and

Academics [nc, 205,

Mapping of Course Outcomes with Program Qoleonses
{1273 indicates strength of correlation) 3-8trong, 3-Medium, 1-Weak

Frogriamme Ouilcomes (FOs) FS0s
COs |pon | poz | P | Pod | Pos | POS | POT | POR | POU | PO10 | PORE | POO2 | PSOL | PSO2
Cm 3 2 2 3 2 - 3 - 2 - . 2 i 3
o2 i 3 1 3 2 - . . - - . 3 i 2
LR E] 2 3 2 i 3 3 i F 3
cod | 3| 2 3 2 i 2 3 - - ? 7 7
Cos 2 i 3 3 2 3 2 3 2 3 2
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AE16T04 AVIONICS a0 3

COURSE OBJECTIVES
Toenzble the sdents to
& pnderstand the nesds for svionies for both Civil and milicary adreeaft,
s introduce various digital electronic principles and working operations of digital cirouit.
# integrate the digital electronics with cockpit equipmnents.
& understand the vanous panciples in flight disk and cockpit panels,
®  siudy the commumication and navigaton equipment.
UNIT I INTRODUCTION TO AVIONICS 9
Basics of Avionics-Basics of Cockpits-Meed for Avionics in civil and military aircralt and space systems -
Design Integrated Avionics Architecture - Military and Civil system - Typical avionics System and Sub
sysicms - and Technologies.
UNIT I DIGITAL AVIONICS BUS ARCHITECTURE 9
Avionics Rus architecrure — Diata buses MIL — RS 232 - R5422 - RS 485-AFDX/ARINC-664 - MIL 3TD
1553 B- ARINC 429 — ARINC 629 - Aarcrafi system Interface
UNITIII FLIGHT DECK AND COCKPITS 9
Contred and display techrologies CRT, LED, LCD, EL and plasma panel = Touck screen = Direct voice
imput {DVI) — ARINC 818-Civil cockpt and militery cockpit: MFDS, PFDS-HUD, HMD, HMI
ANIT IV AVIONICS SYSTEMS 9
Communication Sysiems — Mavigation systems — Flight conteol systems = Radar elecironic Warfare -
Ultility Systems Reliability and mainfainability Fundamentals - Certificotion - Military and civil aircrafis,
UNITY  ONBOARD NAVIGATION SYSTEMS 9
Ower view of navigational aids, Flight planning, Area navigation, required Gme of amival, ENAV
architeciure , performance aspects, approach and landing challenges, regulatory and safely aspecis, TNS,
GPS and GNSS characteristics.
TOTAL PERIODS a5
COURSE OUTCOMES
At the emd of the course, the sindents will be able 1o
= analyze the hardware required for airceaft,
o develop the knowledge about the digital avionics architecture.
»  discuss shout the antopils and cockpit display relsted concepts.
#  glaborare the needs of avionics systems uwsed in aircrafis,
* compare the communication and navigation techniques used in aircrafts.
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TEXT BOOKS
1, RIP.G. Collinson, “Introduction to Avianics™, Chapman and Hall Publications, 3™ Editian, 2011
2. Spizer, C.R. “Digital Avionics Systems™, Prenlice Hall, Englewood Cliffs, N J., US A, 2001.
EEFEREMCES
. Cary R Spszer, “The Avionics Handbook"”, CRC Press. 2014
2. Middleson, D H. "Avionics Systems”, Longman Scéentific and Technical, Longman Groop TTK
Ltd., England, 1989,
3. Brain Kendal, "Manual of Avionics™, The English Book House, 3™ Editian, Mew Delhi, 1993,
4. Jim Curren, “Trend in Advanced Avionics”, IDWA State University, 1992

Mapping of Course Dutcomes wilh Program Ouicomes
(A3 indieates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Frigramme Chatonmies (PO L ]
€= | pp1 | poz | Pos | Pod | Pos | Pos | Po7 | POS | POS | PO10 | PO1L | POIZ | PSOR | PSOZ
i 3 2 2 3 2 - 2 - 2 - - 2 3 |
coz| 2| 3 - (| 2 - 2 - - - - 3 3 y:
coa| - | 2 3 2 | 3 3 3 - 2 2 3
Cod | 3 ] 3 “ ] | - 2 3 2 a 2
NS | 2 | 1 1 2 E| 2 - 2 | g
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AE16TOS AVIONICS AND AIRCRAFT SYSTEMS LARBORATORY o4 2

COURSE OBIECTIVES

To enable the siedents w
¢ understand the basic cockpit system opershions of aircraft.
s famuliarize the basic circutts used in avionic systems,
= imparl the knowledge of bydrovlic landing goar systcm.

®  learn about the various types of micToprocessor.

LIST OF EXPERIMENTS
Arrcraft Jacking Up and Leveling procechire,
Control System Rigping check procedure.
Brake Tosque Load Test on wheel brake unies
Landing pear retraction best.

Addinon’Subiraction of hmary sumbers
MultiplexerDemubtiplexer Cirenits,
EncoderDecoder Circuits.
18, Timer Circwits, Shift Registers, Binary Comparator Cireuits,
11. Addibon and Subiraction of 8-bit and 16-bit numbers.

I
2
3
4
6. Pressure Test procedure oo fuel system components.
7
3
o

TOTAL PERIODS o0

COURSE OUTOODMES
Al the end af this coarse, the students will be able o

®  peEsl the control systems

#  pse the microprocessor

#  dentily the operations of circuils

# gpalyze the problems inlanding pear and brake sysiem.

Mapping of Courge Ouicomes with Program Ouleomes
(15273 Indleates strength of correlation]) 3-Strong, 2-Medlum, 1-Weak

Programme Ouitcemes (FOs] r0s
COs | poy | por2 | Po3 | Pod | POS | PO6 | P07 | Pog | Po9 | PO10 | PO11 | POI2 | PSO1 | PROD2
Co1) 3 3 2 | 1 . . . . ' 4 2 3 3
coz) 2 2 3 3 1 2 . . ¥ . i 2 3 F
co3j 1| 21311 = ]| r - . 2 2 2 3
Co4) 3 2 2 | 3 2 - - - . 3 2 i Z
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AELGTDMG ATRCRAFT DESIGN PROJECT 00 4 2

COURSE ORIECTIVES
To enable the audents o

design and Analyze an Airplane (any other flight vehicle).

uncierstand the basic concepts of shear force, shear flow and bending moment diagram.
impart the knowledge of analyzing and comparing the performance of various aircrafi,
lzarn the preparation of design project repord.

LIST OF EXPERIMENTS

ba ool = e A Tl T S

. Comparative configuration study of different types of airplanes.

Comparative study on specification and performance details of aireradt.
Preparation of comparative data sheets.

Wark sheet layout procedures.

Comparative graphs preparation and selection of main parameters for the design.
Preliminary weight estimations, selection of main parameters.

Power plant selection, Aerofoil selection, Wing tail and control surfaces,
Performance and stability analysis.

Structural desizn study — Theory approach.

. Bhear force diagram and bending moment diagram for wing and fuselage.
. Balancing and maneusening Toads on @il plane, Aileron and Rudder loads
. Shesr flow and the disgram for the wing and fuselage stnocture.

13. Preparation of a detziled design report with three view drawings.
TOTAL PERIODS 1

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

#  nniberstand the design requirements.

= compare the date of dilfferent arcrafi.

e annlyze the performance of aireraft

» gstimate the design factor for a wing and fuselage.
REFERENCE BODK

1. Daniel P. Raymer, "Aircraft Design: A Conceptual approach”™, ALAA BEducation Services, 1992,

Mapplng of Course Oulcomes with Program Ouloomes
(1783 indicales strenggih of correlation) 3-Strong, 2-Medinm, 1-Weak
Programme Ouleomes (POs) | L W
COs | POl | P2 | PO3 | O | POS | POS | POT | POS | POS | PODE | POML | POO2 | PROS | PSO2

co1 | 3 2 1 E] 2 - - - ) 2 |

Cox | 3 2 | 2 2 3 2 K|

o3 | 2 2 3 2 3 3 3 2 2

CM | 3 2 3 2 3 3 8 2 3

‘wqulﬂ
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AK16T07 COMPREHENSION AND TECHNICAL SEMINAR 0 0D 21

COURSE OBJECTIVES
To enable the students to

#  clear various competitive exams.

¢ undersiand ihe basic concepis in the field of asronanfics.

e Jeam the basic of Might mechanics and serodynamics

& regain the basics of structure and propulsion,
FLIGHT MECHANICS
Basics: Atmosphere; Properties, standand atmosphere, Classification of aircrafi. Airplane {fized wing
pircraft) configuration and varions parts
Airplane performance: Pressure altitude; equivalent, colibrated, indicated air speeds; Primary flight
instruments: Altimeter, ASI V81, Turn-bank indicotor, Deag polar; takeof and landing; steady climb and
diescent, absolute and service ceiling: cruise, cruise climb, endurance or lodter; losd factor, turning fight, Y-
n dingram; Winds: head, tail and cross winds
Static stability: Angle of anack, sideslip; roll, pitch and yaw controls; loogimdinal stick fixed and free
stahility, horizontal il position and sive; directional stability, vertical tail position and size; dihedral
stability, Wing dihedral, sweep and position; hinge moments, stick forces
AERODYNAMICS
Basic Fluid Mechanics: Conservalion laws: Mass, momentum (Tntegral and differential form}, Petential
flow theory: sources, sinks, doublets, line voriex and their superposition; Viscosity, Reynolds nomber
Airfoils and wings: Airfoil nomenclature: Aerodynamic coefficients: lift, drag and moment; Kutia-
Foukoswhki theorsm: Thin airfoil theory, Kutta condibon, starting vorex; Fimie wing theory: Induced drag,
Prondtl lifting line theory; Critical and drag divergence Mach momber
Compressible Flows: Basie concepts of compressibility, Conservation equations; One dimension:al
compresgible flows, Fanno flow, Ravleigh flow; Isentropic fows, normal and chligue shocks, Prandil-
Meyer flow; Flow through noezles and diffusers
STRUCTURES
Strength of Materials: States of stress and strain. Stress and strain transformation. Mohr's Circle. Principal
srresses., Three<dimensional Hooke's law. Plane stress and strain; Failure theories: Maxinm stress, Tresca
and von Mises; Strain energy. Castigliano's principles. Analysis of statically determinate and indeterminate
frusses and beams, Elpstic flexural buckhng of columns,
Flight velicle streciures: Characteristics of aireralt stroctures and maierigls, Torsion, bending and fAexural
shear of thin-walled sections. Looads on aircraft
Structural Dynamics: Free and forced vibrations of undamped and damped SDOF systems. Free vibrations
of wndpmped 2-DOF systems
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PROPULSION
Basics:  Thermodynamics, boundary layers and  beat tansfer and combustion  thermochemdstry.
Thermodynamics of aircrafl engines: Thrust, efficiency and engine performance of turboget, turbaprop, urbo
ghaft, twrbofan and ramjet engines, thrust sugmentsion of twrbojets and  urbofan engines.
Aerpthermodvnamacs of non-rolating propelsion components such as intakes, combastor and nozzle.
Axial compressors: Angular momentum, wiork and compression, charactenstic performance of a single axial
compressor stage, efficiency of the compressor and degree of reaction. Axial turbines: Axial mrbine siage
efficiency
Centrifugal compressor: Centrifugal compresser stage dynamics, inducer, impeller and diffuser
Focket propulsion: Thrust equation and specific impulse, vehicle acceleration, drag, gravity losses, multi-
steging of rockets. Classification of chemical rockets, performance of solid and liguid propellant rockets
TOTAL PERTODS 3
COURSE OUTCOMES
Al the end of the course, the students will be able 1o
# explore the hasic concepts of flight dynamics, serodynamics, structures and propulsion.
& plan missions o prepare for their successil professionsl careers,
&« excel in professional career and higher education by acquiring knowledge,
= clear the competitive cxams
TEXT BOOKS
1. John . Anderson "Inroduction o Flight ", MoGraw-Hill Higher Edocation, Tthedition, 2001
2, Courtland [, Perking, Robent E, Hage, "Airplane Performance stability and Contrel”™, Wiley Tndia Pyt
Ltd, 2001.
REFERENCES
1. Raobert Melson, "Flight Stability and Antomatic Control”, 2nd Edition, McGraw Hill Education {India)
Provate Limited, 2007.
2, Andersonl I}, "Fundamentals of Aerodypamics”, 5th Edition, MeGraw Hill Education India Privaie
Limited, 2010,
3. Radhakrishnan E, "Gas Dynamics”, Fifth Edition, PHI Leaming Private Limited — Mew Thelhi, 2004,
4. MegsonT M G, "Adrcraft Structures for Engineering Students”, Butterworth Hetnemann, 2012,
5. Thammaiah Gowda, D.V.Ginsh, T.Jagadeesha *Mechanical vibrations®, McGraw Hill Education,

2012
. P.G. Hill and CR. Peterson, “Mechanics and Thermodynamics of Progulsion”, Addison = Wesley

Longman TNC, 2009,
T, G F Sutton, "Rocker Propulsion Elemenis”, Tohn Wiley and Sons Inc., New York, Sth Edinon, 2000,
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Mapping of Course Outcomes with Program Owolcomes
(172} indicates sirength of correlation) 1-Srong. 2-Medinm, 1-Weak

Frogramme Cheteomes (FOs) PS5
COs | po1 | po2 | PO3 | P04 | POS | PO | PO7 | POS | POS | POa0 | PO11 | POA2 | PSON | PSO2
coLy 3 2 3 i 3 1 - 2 2 3 3
Coz| 3| 3 2 | 2 - 2 - - - 3 2 3 1
Co3| 2| 2 3 2 3 3 - 3 2 2 ]
co4 | 3 2 3 2 3 - 3 - - - 3 2 2 1
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SEMESTER VIIT

AEIGR0 ROCKETS AND MISSILES 3 Do 3

CIM/ESE QOBIECTIVES
Toenahle the students (o

*  know the classification of Rockets and Missiles.

s undersiand the sprodymamic forces of Rockels and Missiles.

= gstimale the velociny and altiinde of ibe circumstance,

#  leamn the various siage of Rockets and Missiles,

¢ introduce the varnous control methods of Rockets and Missiles.
NITI CLASSIFICATION OF ROCEETS AND MISSILES &
Yarious methods of clossification of missiles and rockets — Basic acrodynamic charncicristics of surface to
surface, surface to air, air to surface and air to air missiles — Examples of various Indian space launch
viehicles and missiles = Current status of Indian rockes programme with respect 1o miernational scenario
UNIT 11 AERODYNAMICS OF ROCKETS AND MISSILES 8
Airfrome components of rockets and missiles — forces acting on a missile while passing through
atmosphere = classification of missiles — slender body aerodynamics = method of desenibing farces and
maoments = lifl force and lateral moment ~lateral asrodynamic damping moment = longiiodinal moment -
drag estimation — wpwish and downwash in missile bodies = rocket dispersion- numencal problems.
UNITIN ROCKET MOTION IN FREE SPACE AND GRAVITATIONAL FIELD 11
One dimensional and iwo-dimensional recket motions in free space and hompgeneous gravitational fields —
description of vertical, inclined and pravity turn trajectories — determination of renge and alttede — simple
approximations o determine burn out velocity and altitude — estimation of culmination ime and altitude-
numerical prohlems.
UNITIV  STAGING OF ROCEETS AND MISSILES 9
Design philosophy behind multistaging of launch vehicles and ballistic missiles — optimization of
maultistage vehicles - stage separation technigques m atmosphere and in space = stage separation dynamics
and lateral separation characteristics- numerical problems
UNIT V CONTROL OF ROCKETS AND MISSILES 9
[ntroduction i serodynamic and jet contred methods = vanous types of aerodynamic controd methods Tor
tactical and short range missiles- serodynamic characteristics - various types of thrust vector conirol
methads including secondary injection thrust vecios comtrol for launch vehicles and balkistic massiles,

TOTAL PERIODS 45
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COURSE OUTCOMES
Al the end of the course, the students will be able o
identiffy the iypes of Rockers and Missiles.
analyze the aarodyramic characieristics of Rockets and Missiles.

compule the ajectony,

compare the various stages of Rockets and Missiles.
analyze the controls of Fockels and Missiles,
TEXT BOOKS
I. Comelisse, JW., "Hocket Propulsion ard Space Dynamics”™, JW. Freeman and Co., Lid,
2. Sumon, G.P., “Rockel Propulsion Elements”™, John Wiley asd Sons Inc., WNew York, Sth Edition,

1993.

REFERENCES
1. Parker, ER., “Materipls for Missiles and Spacecrafi™, MeGraw Hill Book Co, Inc. 1983,
2. Mathur M_L and Sharma, R P “'(as Turhine, Jet and Rocket Propulmon”, Standard Publishers and

Dieztrilaunars, Dalhi, 198K,

3. William E. Wiesel,, “Spaceflight Dynamics”, Aphelion Press, 3™ Edition, 2010,

Mapping of Course Dufeomaes with Program Owoteomes
(L2 indicates siremgih of correlation) 3-Strong, 2-8ediom. 1-%Weak

Programme Duicomes (P(s) FE0=
COs P01 PO2 | P05 | PO | POS | POG | POT | PO | POS | POLD | POLL | POOE [ PSOT | PSOL
ol 3 ] i 3 ] 2 I ) 3 3
Cioz 2 E| x i z 2 3 3 2
Co3 F i 2 3 3 3 2 2 3
04 3 1 i 2 i - 2 3 - 1 2 2
s 2 I i ;| 2 3 2 i 3 2
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AE16802 COMPOSITE MATERIALS AND STRUCTURES 3 oo 3

COURSE OBJECTIVES
To enable (he students to
e Jearn about the micro streciares of composite,
= undersiand the concepl of macro sinictane composite,
= pain the knowledge of laminate types and failure eriteria.
=  familiarize the samlwich construction,
*  know the fabrication methods of composite.

LMNIT 1 MICROMECHANICS ]
Introduction - advantages and application of compogite materials — types of reinforcemenis and madrices -

micro mechonics = mechanics of msterials spproach, elasticity approach = fiber volume rutio = mass
fraction — density of composites - effect of voids In composites.

UNIT I MACROMECHANICS 9
Cieneral zed Hooke's Low - Plane stress and plane strain- elastic constants for anisotropic, orhotropic an
isotropic materials -macro mechanics — stress-strain relations with respect to natural axis, orhitrory oxis
fadlure theosies of & [amina,

UNIT I LAMINATED PLATES 12
Coverning differential equation for o general laminate, angle ply and cross ply laminates, stress — strain
relations for a laminate - different types of laminntes - Failure criteria for composiies,

INITIV SANDWICH CONSTRUCTIONS 9
Basic design concepts of sandwich construction -materials used for sandwich constroction — failure modes

of sandwich panels. Application of sandwich composites.

UNITY  FABRICATION PROCESS AND REPAIR SCHEME 9
Varnous open and closed moold processes. Manufaciure of fibers = types of resins and properties snd

applications —importance of repair and different types of repair techniques in composites — autoclave and
nan-anto clave methods,
TOTAL PERIODS 45

COURSE OUTCOMES

Al the end of the course, the sliudentz will b able to
& jdentify the properties of fiber and matrs materials used in commercial composite materials,
& analyre the structural properties of composite materials.

= eglaborate the conventional falure theories of composite materials,
& gxecite the concept of sandwich consruction.
# develop the knowledge in fabrication process.
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TEXT BOOKS
1. R. M. Jones, "Mechanics of Compesite Materdals”, 2 Edition, Toylor and Francis publication, 2014,
2, Prof B Velmurugan, "e-Book on Composite Materials”™, TTT Modras,
REEFERENCES
I. R.F. Gibson," Principles of composite marerial mechanics”, 3" Edition, CRC press, 2015,
2 Dr BV Mpgendra Gopal,"e-Book on Composite Structures”, IIT Madros.
3. D Agarwal, L. )1 Brouiman and K. Chandrachekhara, "Analysis and Pedformance of Fiber
Composites”, 3" Edition, John Wiley and Sons.

MMapping of Course Outcomes with Program Duteomies
(1273 imdicates strength of correlation) 3-5trong, 2-Meilinm, 1-Wenk

Programme Dulcemes (Fus) PEO0s
COs | por | o2 | P03 | P04 | POS | POG | POT | POR | POO | POTG | PO | POI2 | PSOI | PSO2
coL | - 2 k| 2 1 - 3 . - - i 2 E| i
cor| - | 3 3 3 2 . 2 2 i - 2 % E| 2
CO . i 1 ! 3 ] 3 z 2 3
cod | - 3 [ 2 3 - 2 - 3 z e} 2
cos | - 2 2 3 2 2 3 2 - 2

Scanned with CamScanner



AEI6R03 FROJECT WORK 0 0 12 &

COURSE OBJECTIVES
Toenzhle the studenis

®  pelirained in preparing project reports and how to face reviews and viva voce examinations,

#  gdevelop ability (o identify problems o solve through project works,

# acquire knowledge on literature review related to project problem and how to find the gap.

& pain exposure (o required design procedure, expenmental setup, analysis package 1o solve the

identified probiem,

The students in a group of 3 to 4 works on o topic approved by the head of the department under the
guidance of a facolty member and prepares a comprehensive project report after completing the work o
the satisfaction of the supervisor, The progress of the project is eviluaied based on o minmmem of three
reviews, The review committes may be constituted by the Heed of the Department. A project report is
required at the end of the semester. The project work @5 evaluared based on oral presentation and the
project report jointly by external and inrernal examiners constitured by the Head of the Depariment.

TOTAL PERIODS 180
COURSE OUTCOME
At the emd of the cowrse, the smudents will be able 10
®  take up any challenging practical problems amd find solution by formulating proper methodology.
# collect hiterature through research journals and sdentify the gap in selected area.
s devise the methodology to find solution through pathering complete kEnowladpe on materinls’desipn
procedureanalysis and oprimisation echnigues’ availability of experimental setop! company
permission gnd other documeniation procedures to execute the project.

* prepare project report a5 per format and confidently face viva voce with proper FFT for presentation.

Mapping of Cowrse Oatcomes with Program Chaicomes
{1723 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Weak

Programme Ouicomes (POs) rsis
COs fpo1| Poz | PO3 | PD4 | POS | PO | POT | POS | POS | POID | POIL | POIZ | PSOD | PSO2
Col ] i 2 3 z 3 3 : 3 - E| 2 3 3
coz2 | 1 Z 2 K| I 2 . . s ' . r K| z
co3 | 2 3 3 2 z 1 F - 3 - 1 3
co4 | 2 i 2 3 L 3 - : 3 £, 2 = 2 z

Scanned with CamScanner



FROGRAMME ELECTIVE I
AE16351 CRYOGENIC ENGINEERING o0 3

COURSE OBJIECTIVES
To enable the students o

s understand the behaviour of materials at low temperalures.

e learn ghout various liquefaction systems for refrigeration,

o familiarize the siudents for different cryogenic applications,

s develop skills for designing eryogenic systems including refrigeration, storage and transfer of

cryagens, and instm mentation

e know (e safety considerafions for different types of fuels
UNIT INTRODUCTION TO CEYOGENIC ENGINEERING 7
Historical Background - Introduction to cryopenic propellants and their propertics, Liguid hydrogen, Liguid
helinm, Liguid nitrogen and liquad exygen - Theory behind the production of low temperature, Cascade process,
Joule Thompson Effect.
UNITH REFRIGEHATION AND GAS-LIQUEFACTION SYSTEMS 11
Bazic pranciples of low jemperatere heat  ransfer - Refrigesation  system  and iz ivpes - Ciyogenic
hyguefaction process, Production of Low Temperstures: Liguefaction systems, Variows ligoefaction cycles,
Tdeal, Cascade, Linde Hampson, Claude, Sticling cyveles nnd their derivatives, Ulira-low temperaiure refngeralors,
Cryocoolers,
UNITIII CRYO INSULATION AND DEVICES 9
Storage vessel - Thermal shields and insulation, Effect of size and shape of storage vesss] on heat inleak, Vapor
shielding, Yacoum mnsulation, Evacusted porous insulation, Solid foams, Multlayer insulation, Composite
insulation, Critical radius of insulstion, Heat exchangers for cryogenic applications, Cryogenic Instrumentation:
strain, Displacement and position, Pressure, Flow, Liquid level, Density and Temperatore mepsurement for
eryogenic applications,
UNITTY FPERFORMAMNCE ANALYSIS OF CRYOGENIC ROCKETS 11
Design concepts of crycgenic rockets - Selection of propellants and its challenges, Boil-off rate, Thrust and
velocity gain, Specific impalse - Propellant feed sysiem - Tank pressurizationr and vent system - Two phase Mo
and heat transfer in redoced gravity - Process desipn parameters - Launch-window - Effect of coyogenic bguids on
properiies of serospoce maferials,
UNITY  SUPERCONDUCTIVITY ANMD SAFETY 7
Matier at low temperatures - Electrical and Magnetic properties of Superconductors - Specific heat - thermal
conductivity - Blectrical conductivity and basic properties of Superconductors - Vacuum Technology. Introduction
Physiclogical hazards - Explosions and flammability - Safety considerations for hiquid hydrogen and liquid oxygen

- General safety principles,
TOTAL PERIODS 45
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COURSE OUTCOMES
At the end of the course, the students will be oble 1
#  peinrodoctocy knowledoe of crvopenic Engineering.
¢ compare the refmgeranon process for different liquefaciion systems,
¢ detmled knowledge of cryo-coolers, on which research 15 going on worldwide,
* intercst to embark on o rescarch carcer in Cryogenic Engincening.
* acguire the knowlsdge about cryogenics safety considerations.
TEXT BOOKS
I. Haseldom, G., Cryogenic Fundamentals, Academmic Press, 2004,
2. Barmmom, B F. Cryopenic Systems, Oxford University, 1985,
REFEREMNCES
I. Mamata Mukhopadhyay, "Fondamentals of Cryopenic Engineering”, PHT Learning Pyt limited, 2013,
2. Timmerhaus, Flyos, "Cryogenics Frocess Engineering”, Plenum Press, Mew York, 2007,
3. GM Walker, "Cryocooler Part - 1 Fundamenstal®, Plenum Press, New York and London, 2001
4, .M Walker, "Cryocooler Part - 27, Flenum Press, Mew York and London, 2003,

Mapping of Coorse Qulcpmes with Program Dotcomes
(123 indieates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Frogramme Odcomes (FF0s) F80s
COs (pon | po2 | P03 | POM | POS | POG | POT | POR | POR | PO1E | POLD | PON2 | PSOD | PSO2
0l . | 2 i 2 | i . 3 . 3 s E| 3
02 3 2 2 3 2 ) : - 2 . - 2 3 2
o3 | 2 | 3 3 2 2 2 - 2 3 2 3
cod | 2 3 2 1 I 3 - 1 2 2 2 2
C0s | 3 2 1 1 s d - 3 I 2 k! F)
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AK16352 COMBUSTION TECHNOLOGY 3 0o 3

COURSE OBJECTIVES
T enable the students io
& pnderstand ihe thermodynamic of combssrion,

& learn the different 1ypes of combustion chamber,

#  know the composition of vanous types of fuels and therr properties.

& familarze the students on standard stmospheric condiions.

»  make the students 1o undersiand the pollution from combustion of fuels and controlling them.
LUNIT 1 SIMPLE THERMODYNAMICS OF COMBUSTION 12
Stoichiometry, absolute enthalpy, enthelpy of combustion, laws of thermo chemistry, pressure and
remperainre effect on enthalpy of Formation, adivbatic flame femperature, chemical and equilibrium
products of combustion, Fundamental laws of transpent phenomena,. Basic Reaction Kinetics, Elementary
reactions, Chain reacrions, Multistep reactions, simplification of reaction mechanism, Glohal kinetics,
UNITII COMBUSTION IN GAS TURBINE , RAMJIET AND SCRAMJET &
Combustion in gas wrbine chambers, recicculaton, combeston efficiency, Mame holders, subsomic
combustion in rmmjel, supersonic combustion in scramyjel. Subsonic and sopersonic combustion controlled
by decision mixing and heal convection
UNIT I COMBUSTION IN CHEMICAL ROCKET 5
Combustion mn liquid propellant rockets. Combustion of solid propellants, application of laminar flame
theory to the burning of homogeneous propellants. Combustion in hybrid rockets. Combustion instabilicy
N rockets.
UNITIV EFFECTS OF ATR POLLUTANT TO ATMOSFHERE 8
Adr pollation, chemical composition of clean mir, arrangement and nomeanclature of the atmosphere,
harmiul effects of engine emissions, Acro-engine emissions, Tidal currents, tropospheric orone formation,
stratospheric ozone depletion.
UNITY POLLUTION CONTHROL 9
The combustor, combustion of hydrocarbon fuel, formation of undesired combustion prodocts, emission
certifications, MOX reduction in sero-engines, climale effect estimates, fuel conservation, wing design For
low pollution, weight reduction, alternate fuels for foture transport mirplanes

TOTAL PERIODS 45

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

» address various combustion problems by extonding the earlier-gained knowledoe of thermodynamics,

fuid mechanics and heat'mass ransfer.

# glaborate the operations of reciprocating engines, gas-turbine engines and rocket engines.

# differentise the different types of rocker propeilanis and is applications,

& pvaluate the atmospheric pollutants and toxic substances in ozone.

= make quantitative and qualitative estimates of chamacteristics of various combustion processes.
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TEXT BOOEKS

1. Koo KK, “Principles of Combustion”™ John Wiley and Sons, 2005,

2. D P. Mishra, “Fundomentals of Combustion”, Prentice Hall of Indin, New Dell, 20038,

3. GJLRuljgrokand .M. Van Paassen,” Elements of Adrcralt Pollution™, Yes Dee Publishing, 2003,
REFERENCES

1. H. 5 Mukunda, “Understanding Combostion™, 2nd edition, Cnent Blackswan, 2009.

2. Warren C. Strahle , “An Introduction to Cembustion”, Taylor and Francis, 1993,

Mapping of Course Quicomes with Program Cuicomes
(17273 indieates strength of correlation) 3-Stroang, 2.8 edlum, 1. Weak

Programme Outeames (Ps) S0y
COs | po1 | Po2 | Poa | Pod | POS | POS | POT | POS | PO9 | PO | PO11 | POI2 | PSOT | PSO2
oo 1 1 2 - 3 - > = i 2 2 3 2
e I 1 2 e 2 " I 2 | 2 3
03 | 2 2 & 3 I 3 2 3
o043 2 2 :] 2 £ 3
o5 | 3 ] | 2 2 - 3 3
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AK16353 ADVANCED PROPULSION TECHNIOQUES 300 3

COURSE OBJECTIVES
To enable the students to

#  [amilizrize the stwdents on advanced air breathing propulsion systems.
¢ desipgn and performance calculaions of augmenied rockers.

e detailed knowledge about the supersonic combustor in scramjel.

& provide students with an overview of nuclear propalsion system.

& jnroduce the stisdents vanous techrical details and operating pnnoples of jon and elecime

propulsion.
NIT T THEEMODYNAMIC CYCLE  ANALYSIS OF  ATR-BREATHING 8
PROPULSION SYSTEMS

Air breathing propulsion systems @ Turbaojet, Turboprop, Ducted fan, Ramjet and Air sugmented rockets,
Inler Thermodynamic cycles, Pulse propulsion, Combustion process in pulse jei engines, charging process,
Buberitical, Critical and Supercritical charging

INITII  RAMIETS AND ATR AUGMENTED ROCKETS ]
Preliminary performazce calculations, Diffuser design with and withowt spike, Supersonic inlets,
Combustor and nozzle design, Tntegral Ram rocket,

UNIT I SCRAMJIET PROPULSION SYSTEM 12
Fundamentel considerations of hypersonic air breathing vehicles, Preliminary concepts in engine, Airframe

intepration, Coleolation of propulsion flow potk, Flow path indegration, Vanous iypes of sepersonic
combustors, Fundamental requirements of supersonic combuostors, Mixing of fuel jets in supersonic cross
flow, Performance estimation of supersonic combusiorns.

UNITIV NUCLEAR PROPULSION 9
Muclear rocket engine design and performance, Moclear rocker reactors, Muckear mocker noezles, Nuclear
rocket enginge control, Radicisotepe propulsion, Basic thruster configurations, Thruster techoology, Heat

source development, Mozzle development, Mozzle pedformance of radiotzotope propualsion systems,

ANITY  ELECTRIC ANDION PROPLLSION 8
Basic concepts in electrie propulsion, Power requirements and rocket efficiency, Classification of thrusters,
Electrostatic thrusters, Plasma threster, Fondamentals of ion propulsion, Ferformazce analysis, lon rocket

engmne. Blectromagnetic inerference, Noise, Safety, Concepts i wind rurbine development.

TOTAL PERIODS 45
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COURSE OUTCOMES

A the end of the course, the students will be ablz 1o
o identily the thermodynamic cyele of air breathing propulsion sysiems.
compute ihe performance of ramjet and augmented rockets,

¢ analyze about the performance of propulsion in supersonic combostor,

¢ applying the knowledge for evalusting the performance of nuclear propulsion.

o (lifferentiste technical deisils of rocket propulsions,

TEXT BOOKS

1. G.P, Sution, “REockel Propulsion Elements", John Wiley and Sons Inc., Mew York, 1998,
2. William H. Heiser and David T. Pran, Hypersonic Air breathing propulsion, ALAA Education Series,

2001,
REFERENCES

1. Forteseue and Stark, Spacecraft Svstems Engineering, 1904,
2. Cumipsty, Jet propulsion, Cambridge University Press, 2003,
3. Hiil, P.G. and Peterson, C.R. “Mechanics ond Thermodynamics of Propulsion™ 2nd Edition Pearson

Education, 1999,

Mapping of Cowrse Outeomes with Program Quteonies
(1723 Indicates sirength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Ooicomes (FOs) Fais
COs | po1 | po2 | PO3 | Pod | POS | POE | POT | POS | POS | POIO | PO11 | POM2 | PO | PSO2
01 L 2 3 3 ! 3 3 | 3 2
oo | 3 2 2 2 1 2 2 3 2
0 2 3 3 1 i 2 2 2
Cod | 2 I i i i rd 3 A
Cos | 3 2 3 - 2 - Z | 3 2
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AE16354 FLIGHT CONTROL 5YSTEM o0 3

COURSE OBJECTIVES
Toenable the students fo

& make the students 1o ondersiand the mission considerations and requirement of control sysiems,

= famikarize the students in missile configurations and irajectory condrol,

s provide knowledge abowt the modeling of power plant and strectural flexibility,

= design a thrust vector control and control systems for a launch vehicles.

& lewrm the experences of problems faced during the restng of control systems.
UNIT1  PRELIMINARIES AND MISSION CONSIDERATIONS 9
Introduction o Flight vehicle - Control effects; Asrodynamic control, Thrust vector control, External forces
and moments, Trajectory/Mission planning, Missiles - Derivation of Dynamae Equations - Applications of
the generalized model.
UNIT 1T CONFIGURATION AND SEZING 9
Resolution of sititude ermors in body axes rame - Control laws - control power plant sizing - Aerodynamic
static margin - propulsion disturbances, comtrol doring Throst tail-off region - Disturbance due to stage
separation, conteod  systems for out-of-atmosphere, trajectory, contred  impulse and  actuator  force
requirement - Desipn of Back-up control schemes.
UNITIII LINEAR SYSTEM 9
Introdduction - Contrel System design steps - Design objectives, Secondary injection and thrust vector
conirol, Design of roll control system, design of lateral accelerstion control system - Gain schedule
adaptation, Propellant sloshing, Stroctural Flesibiliny.

LIMIT IV AMNALYSISE AND DESIGN OF ON-OFF REACTION CONTROL SYSTEM o
Contred system chancierstics, Assumptions, Expressions for Vehicle state at different salient points during

one  oacillation, Expression for contrel impulse, Limit cyele charactenstics, Stability conditions for the
limit cycle, Limit cycle analysis for zero disturbance, Reaction control dunng Atmesphenc phase.
UNITY  DESIGN VALIDATION AND FLIGHT TRIAL EXPERIENCES o
Stability marging, steps response studies, si% degree of reedom trajectory simulation, Soltware validation,
End to Emdd sign checks - Flight trial experiences.
TOTAL PERTODS 45

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

» iclentify principles of trajectory and missiles,

& pgvaluate the practical 1ssues in the design of eontrol systems of these vehicles.

#  acquire the imporiance of modeling in propellant sloshing and flexibility.

o pnalysis of system along with analysis of limit cyvcles and ensure their stability.

#  jdentify the problems duning implementing and designing the control systems.
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TEXT BOOKS

1. MY Kadam, “Proctical Design of Flight Control Systems for Leunch Yehicles amd Missiles™, Adlicd
publishers Pvi Lid, 2009
2. Roger Prat, © Flight conmol systems-practical issues in design and implementations™, Inssouions of

Electrical Engineers, 2000
REEFERENCES
1. IFWhite, Flight perfformenee handbook for “Powersd Might operations™, John wiley and cone,
Mewvork, 1963,
2 Al Greensite, combiol Theory: Vol-I1, " Analysis and design of space wehicle flight conrol systems”,
Spartun Books, 1970,
Mapping of Coorse Culcomes with Program Outromes
(1723 indicates strength of correlation) 3-Strong, 2-Mediom, 1-Weak
Programm: Outcomes (TOs) TE0s
COs (pm P2 | P | O ) POS | POw | BOT | POR | POS | POIOD | POIT | POO2 | PSOT | PRO2
o 3 2 3 . . 1 3 2 3 1
oo | 2 1 2 2 2 3 2 3 1
cox 3 2 3 2 i 2 2 2
o4 i 2 d | - - - - J 2 3 2
L 2 z 2 ] - = = e 1 .
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BA1G253 TOTAL QUALITY MANAGEMENT 3 0Dao 3

COURSE OBJECTIVES
T enable the srudents o

» describe the hasic concepis in Quality Management, Customer orientalion and retention.

s facilitate the understanding of Quality Mansgement principles and process.

» discuss the technigues in Six Sigma, Bench marking and FMEA.

e pnderstand the basic concepts in Quality Function Development and TPM.

#  become familiar with Quality System, Qualkity Anditing in manufaciunng,
UNIT I INTRODUCTION 9
Intraduction - Need for quality - Evolution of quality - Definitions of quality - Dimenzions of product and
gervice quality - Basic concepts of TOM - TOM Framework - Coninbutions of Deming, Juran and Crosby -
Barriers to TOM - Quality siatements - Cusiomer focus - Customer orientation, Cusiomer sstisfaction,
Customer complaints, Costermer retention - Coss of quality,
UNITIT TOMPRINCIPLES 9
Leadership - Strategic guality planning, Quality Councils - Employee involvement - Motivation,
Empowerment, Team and Teamwark, Quality circles RBecognition and Reward, Pedformance sppraisad -
Continupus process improvement - PDCA cyele, 55, Kaizen - Supplier partnership - Parinenng, Supplier
selection, Supplier Rating,
UNIT ITT  TOM TOOLS AND TECHNIQUES I 9
The seven traditional tools of quality - Mew monagement tools - Six sigma: Concepts, Methodology,
apphcations to manufaciuring, service sector including IT -Bench marking - Reason 1o bench mark, Bench
marking process - FMEA - Stages, Types.
UNIT IV TOM TOOLS AND TECHNIQUES 11 9
Controd Charts - Process Capability - Concepts of Six Sigma - Quality Function Development (QFD) =
Taguchi quality loss function - TPM - Concepts. improvement needs - Pefformance messures.
UNITY QUALITY SYSTEMS 9
Need for IS0 9000 - IS0 9001 -2008 Quality Sysien - Elemenis, Documentation, Quality Audinng - QS
9000 - IS0 14000 - Concepts, Hequirements and Benefits - TOM Implementation in manufacturing and

SETVICE sectors.
TOTAL PERIODS 45
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COURSE OUTCOMES
At the end of the course, the stwdents will be able to
#  liscuss the basic conces in quality management, Costener orientaian and reention.
* gdescribe the principles and process of quality managemeni.
& implement the guality condrol techniques in six sigma, bench marking and FMEA.
» cxplun the basic concepts in quality function development and TPM.
#  undersiend the clements in guality sysiem, guality suditing in manufacturing.
TEXT BOUOKS
1. Dale H. Besterhiled, et at., “Total gquality Management”, Third Edition, Pearson Educstion Asia, Indian
Reprint, 2006.
2, DR Kiran, "Total quality Management®, Butterworth-Heinemann, 2016,
REFEREMNCES
1. James R. Evans and William M. Lindsay, "The Manngement and Control of Quality”, 8% Edition, First
Indian Edition, Cengage Learning, 2012,
2. Suganthl.L and Anand Samuwel, “Toal Quality Management”, Prentice Hall (Inddka)y Py Lid., 2006,

3. Jamnkraman, B and Gopal KK, "Total Quality Managemeni - Text and Cases™, Preniice Hall (India)
P L, 2006

4. Denmis AuBuchon, Understanding the Concept of Quality, Pronoun, 20017,
5. Donna C. 5. Summers, Quality, Pearson, Sthedition, 2(89.

Mapping of Course Outeomes with Frogram Omicemes
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BAT6ISL ENGINEERING ECONOMICS 3 0 0 3

COURSE OBJECTIVES

Toemahle the studenis o

* understand the fundamental economic concepts applicable o engineering and to leamn the techniques of
COONOIMLCS.

# lzam the applications on time value of money in Value Engincering.
s impart Knowledpe on Cash Flow Analysis.
#=  acquire knowledge on maintenance and replacement analysis.

® inculcate knowledge on depreciation and ifts methods

UNITI  INTRODLUCTION TO ECONOMICS 9

Introduction 1o Economics- Flow in an economy, Law of supply and demand, Concept of Engineering Economics
= Engineenng efficiency, Economic efficiency, Scope of engineerng economics = Element of costs, Marginal
cost, Marginal Revenue, Sunk cost, Opportunity cost, Break-sven analysis - V mtio, Elementary economic
Analyziz = Moterial selecton for product Design selection for a prodoct, Process planming,

UNIT I  VALUE ENGINEERING L
Make or buy decision, Value exgineenng — Fonction, aims, Value engineering procedure. Interest formulae and
their applicamons =Time value of money, Single payment compound amount factor, Single payment present
worih factor, Equal payment series sinking fund factor, Bqual payment series payment Present worth facior-
el payment series capital recovery Facior - Uniform gradient series annual equivalent factor, Effective interest
rate, Examples in all the methods.

UNITIII CASH FLOW 9
Methods of companson of alicrnatives — present worth method (REevenoe dominated cash flow diagram), Future
worth method (Revenve dominated cash flow diagram, cost dominated cash flow diagram}, Annual eguivalent
method (Bevenoe dominated cash Mow diagram, cost dominated cash Now diagram), rae of rewm method,
Examples in all the methods.

UNITIV REFPLACEMENT AND MAINTENANCE AMALYSIS b
Eeplacement and Maintenance analysis = Types of maintenance, ivpes of replacement problem, determination of
ectmomic life of an assel, Replecement of an assel with a new assel — capital recovery with Returm and concepr of
chalienger and defender, Simple proballistic model for items which fail completely.

UNITY DEPRECIATION 9
Depreciation- Intrsduction, Siraight line method of depreciation, declining belance method of Depreciation -Sum
of the yeors digits method of deprecintion, sinking fund method of deprecintion®Annuity method of depreciation,
service ouiput method of depreciation-Evalustion of public sliernatives- introduction, Examples, Ixflation
adjusted decisions — procedure 1o adjus mflaion, Examples on comparison of altematives and determination of

peonomic life of nsset.

TOTAL PERIODS 45
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COURSE OUTCOMES
Al the end of the course, the students will be able 1o

apply the: fundamental economic concepts applicable 1o enginesring and 1o leam the wehniques of

ECTDTECE.

understand the applications oo fime value of money in valie BErgineering.

Familiar on Cash Dow analyzis,

understand the maintepance and replacement analysis,

apply the depreciation methods,

TEXT BOOES
1. Eonald A Chadderion, "Purposeful Engincering Economics™ Springer, 23 5,
2 Panneer Selvam, R, “Enpgineering Economics™, Prentice Hall of India Ltd, New Dalhi, 2001.

REFERENCES

1. Chan § Park, “Contemporary Enginesring Feonomize™, Prentice Hall of Tadia, 2011,

1. Daonald G. Newman, Jerome P Lavelle, “Engineering Foonamics and analysis” Engg Press, Texas, 201100
3. Degarmo, E P, Sullivan, W.G and Cannda, 1R, “Ergineenng FEeonomy”, Macmifan, New York, 2011,

d. Falid A khan: Engineenng Economy, "Engineenng Economy”, Dorlimg Kimdersley, 2012

5. Chan 8.Park, “Advances Engineering Economes™ John Wiley & Sons. 1990,

Mapping of Conre Dulcomes wilh Program Culcomes
(1743 Indlicates sirength of correlationy 3-Strong, 2-Madinm, 1-Weak
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BA 16451 ENTREFRENEURSHIF DEVELOPMENT o0 3

COURSE OBJECTIVES
T enable the sncdents fo

= acquire the knowledge shout competencies required for anentreprengur

& impart knowledge in motivation technigues inenlireprensurship,

* discuss the vanous factors that has to be considered while prepanng a business plan.

= understand the various sources of finance and sccounting for business

& pedguire the knowledge showt suppormng Entreprenenrs through entrepreneurship developmen
UNIT 1 ENTREFPRENEURSHIP 9
Entrepreneur — Types of Enreprencars — [hfference between Entreprencur and  Intraprencor -
Entrepreneurship in Economic Growth, Factors Affecting Entreprenearial Growth.
UMIT IO MOTIVATION o
Major Mouves Infleencing an Entreprepeur — Achievement Motivation Training, Sell Eafing, Business
Games, Thematic Apperception Test — Stress Management, Entreprencurship Development Proprams -
Mead, Dbjecnves,
UNITIIT  BUSINESS 9
Small Enterprises — Definition, Classitication — Charactenistics, Ownership Stroctures - Project
Formulation — Steps involved in setting up o Business — identifying, selecting 3 Good Business opporiunity,
Market Survey and Research, Techno Economic Feasibility Assessment — Preparation of Preliminary
Project Beports — Project Appraisal — Sources of Information — Classification of Meeds and Agencies
LNIT 1V FINAMNUCING AND ACCOUNTING 9
Meed = Sources of Finance, Term Loans, Capital Structure, Financial Institation, Management of working
Capital, Costing, Break Even Analysis, Taxalion — Income Tax, Excise Duty — Sales Tax,
UNIT ¥V SUPPORT TO ENTREPRENEURS 9
Sickness in small Business — Concept, Magnitude, Causes and Consequences. Cormective Measures —
Business Incubators — Government Policy for Small Scale Enterprises — Growih Sirategies in small
mdustry — Expansion, Diversification, Joint Weniure, Merger and Sub Contracting.

TOTAL PERIODS 45

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

= acquirg skills necessary to become anenireprencur
= gxhibat the skills required 1o manage smallbusiness

# nnalyze and develop a business plan..

= jdentily the various factors to be considered for Taunching a smallbusiness,
= comprebend the support rendered by government and other agencies in enfrepreneurship
development
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TEXT BOOKS
1. Khanka. 5.5., “Entreproneurial Development™ 8.Chand and Co. Lud., Ram Magar, Mew Delhi, 2013.

2 Donald F Kumtko, “Entreprenucrship -Theory, Process and Practice”, 9th Edition, Cengage Leaming,

2014,
REFERENCES

1. Hisrich K [, Peters M P, "Entreprencurshap™ &ih Edition, Tata MeGraw-Hill, 2013,

2 Marhew T Manimala,"Enterprerership theary at cross mads: paradigms and peaxis™ 2™ Edition
Dreamtech, 2005,

3. Rajeev Roy, "Entreprencurship” 2nd Edition, Oxford University Press, 201 1.

4. EDI “Fauliy and Exiernal Experts — A Hand Book for New Entrepieneurs Poblishers,
Entrepreneurship Development™, Institute of India, Ahmadabad, 1986.

3. Dr.Vasant Desai. “The Dynamicsof Entreprepewrial Development and Management”, Himalava
Fublishing House, fth edition, 2001,

Mupping of Cosrse Ouicomes with Program Outeames
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Mrogramme Datcomes (P0s) PEis
COs | po | P02 | PO3| pod | POS | POs | POT | POR | Pos | POt | PO i Piiz| PROT | FRO2
col | 3 . - 3 I - 2 2 z - 2 3 d 3
Oz - 2 2 - 2 - 1 I 1 3
o3 1 1 1 | 1 1 3 3
i 1 I t - # L 3 | | 1 1 2
Cos i i 2 2 i 1 |

T I:f".:_.'l"" .
F it
W Byprowid ¥y
4 wommr of stusies
= Wi ol B demei e 4T
TS JJ:
= 0 ; X

Scanned with CamScanner



OFEN ELECTIVE I
AE16%05 INTRODUCTION TO AVIATION 3 b3

COURSE OBJECTIVES
T enahle the students 1o

= undersiand the history of acronautics

&  provide the necessary knowledge in aireraft configurations

= have an exposure on various topics sech as arcrafi structures and materials

#  know about various engines used o aviation

# develop the lesming skill shout the airceaft systems
UNITI HISTORY OF AIRCHAFT 9
Early Developments = Crmithopters, Balloon Flight, Sir George Cayley = The true inventor of Auplane, the
Interregnum, Oito Lilienthal — The Glider Man, Percy Pilcher — Extending the Glider Tradition, Wil ard
Crrvalle Wright - Inveniors of First Practical Asrplane, Aeronmstical Trnngle - Loangley, Wnoghts and Glenn
Curtiss, Problem of Propulzion, Faster and Higher, biplanes and monoplanes, Developments ix
perodynamics, materinls, structures and propulsion over the years.
ANITIT  AIRCRAFT CONFIGURATIONS 9
Different types of flight vehicles, classifications. Components of an airplane and their funcrions.
Conventional control, Powered control, Basic instruments for flying - Typical systems for control
acthalann.
UNIT III AIRPFLANE STRUCTUEREES AND MATERIALS 9
Creneral types of constrisction, Monocogue, semi-monocoque and geodesic constructions, Typical wing and
fuselape siructure. Metallic and mon-metallic materials, Use of aluminum alloy, titaninm, stainless sieel
and composite materials, Stresses and strains = Hooke's law = Stress - strain disgrams - elastic constants,
UNITITV AIRCRAFT POWER PLANTS 9
Basic wdeas about piston, turboprop and jel engines - Use of propeller and jets for thrust production -
Comparative merits, Principles of operation of rocket, types of rockets and typical applications, Exploration
inio Space.
IINITV AIRCRAFT SYSTEMS 9
hydraulic and pneumnatic systems and their applications; environment control system; fuel system, axygen
systern, flight control system, cockpit instrumentation and displays; communication systems; navigation
sysiems; power peneration systems - engine doven alternators, auxiliary power Module, ram asir turbine;
power conversion, disinibulion and management,

TOTAL PERTOIS 45
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COURSE OUTCOMES
At the end of this course, the stodents will be able to
o (escribe the history of avialion.
* apply the concepis of fendaments of Dighi.
v discuss about basics of aircraft structures and materials,
= globorate the basics of aircraft propulsion.
¢ (lemonsirate the sysliems used in aircrafts.
TEXT BOOKS
1. John D. Anderson, “Introduction o Flight™, McGraw-Hill Education, 2011,
2. Lalit Gupta and 0 P Sharma, “Fundamentals of Flight Vol-1 to Vol -TV™, Himalayan Books, 2006,
3. Sutton G.P, “Rocket Propulsion Elements™, John Wiley, Mew York, 8th Ed, 2011,
REFERENCES
1. A.C. Kermode, “Flight withow formulae™, Pearson Education India, 1985
2. Nelson R.C., “Flight stability and smomatic control”, McGrow-Hill Intcrnational Editions, 1998,
3. Tan Muoir, Allan Seabridge, " Arcraft Svsiems: Mechanical, Electrical and Avionics Subsysiems
inbzgration”, John Wiley amd Somns, 2011.

Mapping of Conrse Outcomes with Program Owiomes
(12 imdicates strength of correlation) 3-Strong, 2-Medium, 1-YWeak

Mrogramme Orateomes (POs) Pss
Cos PO PO2 | POS | POd | POS | POG | POT | POR | POS | POID | POAD | POO2 | PSOL | PSO2
)| a 2 3 - - I 3 - - .- 3 2
co2 | oz E| . £ 3 2 3 = - - v 3 2
Co3d | 3 7 3 2 3 - - - £ : 5 2 2 2
codg | - ] 2 2 3 - - - - 3 2 3 2
Cos | 3 2 2 2 <) - = 5 = = 2 i 2
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AE 169046 BASICS OF AIRPORT EMGINEERIMG 300 3

COURSE OBJECTIVES
To enable the students 1o

* familiarize aboul airports and surveys,

#  understand about airport planning and Torecasting.

¢ differentisle and design minway and taxiways.

¢ leam ahout air iraffic control tower and terminal areas.

¢ sy about helipads and STOL ponts.
UNITI  INTRODUCTION o
Internntional airpoct authority of India - Civil aviation department Asrport Authority of India - Open sky
policy —Adrport eeminology, Aircrafl characieristics - Charactenistics of ibe jet aircrafi = Classification of
agredromes - Classification of airports - Flying activities. Airport surveys - Objects of surveys - Types of
surveys - Dranwings o be prepaned
UNTTIT  ATRPORT PLANNING 9
Improvement of oxisting airport - Airpont site selection. Airpont size - Forecasting in aviation - Adrpart
obstructions. Clear zone - Turning rone - Zoning laws
UNTT IIT RUNWAY AND TAXTWAY DESIGN 9
Runway orientation - Change in direction of mnway — Basic runway length - Corrections to basic runway
length -Runway patterns. Layout of taxiways - Geometrie standards for texiway — BExin taxiways - Design of
exit taxiways - Loading aprons - Holding aprons. Fillets - Separstion clearance - Bypass or tumaround
TamiwRy
UNITIV TERMINAL AREA AND ATC 9
Terminal building - Passenger Mow - Size of apron — Hangars - Typical airport layouis, Air ivaffic control-
Importance of air traffic control — Flight rules - Air weaffic controf network, Adr traffic contrel aids -
Automation in air traffic control aids - GPS Adr Traffic Contral - Free flight air traffic control
UNITVY HELIPORTS and STOLPORTS o
Advaniages of helicopiers - Planming of heliports = Elevated beliports - Heliports at airports.  Charscteristics
of STOL aircraft - Advantages of STOL aircraft - Planning of STOL ports

TOTAL PERIODS 45

COURSE O TCOMES
At the end of the course, the students will be ohle to

& COMpane Varoes surveying techniguees,

+ analyze the planning of runway

e apply various knowledge of tasiveay in designing the runway.

*  perdorm the vanoos ATC operations,

* identify various rodary aircraf,
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TEXT BOOES

1. Rangwala, “Amrport Engincering”, Charatar Publishing House Py, 15th ediion 2015,
2. 5.C Saxema, “Auport Enginzering: Planning and Desien”, CBS, 2015.

REFERENCES

I. Nogman J. Ashiond, Salsh A Mumayviz. Paul H. Wrighi “Airport Engingering: Planning, Desian and
Development of 2151 - Century Arports”, ded, CBS Fublishers and Disimibuiors.

Papping of Course Outcomis wilh Progrsm Owlcomes
(12 indicates strength of correlation) 3-Strong, 2-Medinm, 1-Wenk

Programme Outeomes (T0z) PS0g
COs | poy | poz | poa | pou | Pos | pos | Po7 | pos | Pos | Pone | pona | ponz | pson | R0z
o0 i r 3 - . 3 B 2 3 3 2 3 -
coz " 2 3 i 3 2 2 3 2
A . 3 . 3 iz 3 3 z z En =
g 3 3 2 3 3 3 2 3
Cos 2 2 2 3 2 2 3 3 -

Scanned with CamScanner



AE1GS7 CRISIS MANAGEMENT IN AIRCRAFT INDUSTRY | I

COURSE OBJECTIVES
To enable the studenis to
®  know the cise smdies of varnous causes, characeeristics of crisis,

& understand the management technigques already in vogue and apply (hem io the sofutions of crisis
problems.

s understand the psychology of erisis management.

#  learn the safety procedures given by ICAQ.

®  stndy shout the varous air crazsh investigations.
UNIT T INTRODICTION TO CRISIS MANAGEMENT 9
Crisis manpgement; Crisis mansgement basics; Establishing a crisis management team; The role of the cnisis
manager; Organizational ¢risis and communication; Crisis Checklist Needs
UNITIT  TYPOLOGIES AND STAGES OF CRISIS MANAGEMENT 9
iCrisis typologies - Coomb's tvpology - Characteristics of the crises - Consequences - Modeling crises - Crizsas
communication - Strategic communication Pre-crisis - Existing in pre-cnsis phase, preparing for the worst -
Past- Crisis.
UNIT ITT  CRISIS MANAGEMENT AT ATRFORTS 9
Psychology of crisis management decisions; Emerpency response scenarins; Contingency plans; Damage
control; Various Crisis at Airport -50F for Bomb Threat -Mitigating Hijack Crisis Sitoation Eesponse to
Acts of Unlawiul Interference: Developing Plans.
UNIT IV WORLD ATRLINES AND ATRPFORTS , WORLD AVIATION BODIES .
Airpores - Civil |, Military Training-Domestic/International - PassengerCargo Terminals -Waorld Airlines -
World's Major Adrpodts [TATA / ICAO-National Aviation Auvthorities and RBole of Staie and Cextral
Governments Airports Anthority of India - The Mational Tronsportation Board, Director General of Civl
Avaaiio,
UNITY  CRISIS IN AIRCRAFT INDUSTRY -CASE STUDIES 9
Morthwest airlings flight 255, American airlines Mlighe 121; Dela airlines Might 191; Trans world airlines
flight 800; Pan American World Airways flight 103; US Adir flight 427 Value jet flight 592; Malosian
Airlines MH3T.

TOTAL PERIODS 4=
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COURSE OUTCOMES
At the end of the course, the students will be able to

®  COMpRe Varos crisis munsgement techniges.

= analyee the different iypology procedures in crisis management.

s apply knowledge of crisie management at airports o solve seronsutical engineering problems.

= perform the vanous nationol air transportation procedurcs.
= poguire knowledge about the various air crash investigations.
TEXT BOUKS

1. Sally J. Ray, "Strafegic communication in crsis manngement: Lessons from the Aadine Indosoy™ 2009,
2. Heppenheimer, "T. A Turhulent Skies: The history of commercial avianon®, New York, Iohn Wiley

and Sons, 2005,
EEFEREMCES

1. Cushing, 5. "Faal Words: Communication clashes and aircraft crashes”, University of Chicapgo Press,

2004,
2. Fink §., "Crisis Management: Planning for the inevitablz, Mew York™, 2003,

3. Pauchast, T, Miteo, I, "Transforming the crisis prone acpanization: Preventing individual,

arganizational and environmental tragedies”, San Fransisco: Jossey-Bass,
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AE16908 FOUNDATIONS OF SPACE SCIENCE o0 3

COURSE OBJECTIVES
Toenable the students fo

& peguire the knowledpe about the mstory of space technology.

= know the various space missions of Tndia and rest of the workd,

o fearn the principles of orbital science and sky coordinates,

= umderstand the desgn aspects of setellite and Launch vehicles,

#» aoguire the basics of orbital maintenance.
UMNIT I HISTORY OF INTEENATIONAL SPACE FLIGHT ]
Manned space fight - Meury, Gemini, Apcllo, Skylab, Apollo-Soyuz, Space shwitle, Soviet manned
spaceflights and Internotional manyed space flight Unmanned space flight-Eanh observation, spoce
environment, planetary exploration, space exploration, commercial satellites, military satellites
UNIT 1T INDIAN SPACE PROGRAMME ]
ISRD - Organisation structure, Test facilities, Launch facilities, tracking and control focilities, Laonch
vehicles - BLY, PSLY, GELV, GELY I and future launch vehicles, Satellite programmes, human space
Might programme, Chandrayan, Mangalyan.
UNIT I SKY COORDINATES AND MOTTONS ]
Sky coordinates and motions - Earth rotation - Sky coomdinates = Seasons - phase of the moon - the Moon'®s
orbit and eclipses - imekeeping (sde real vs. syaodic period).
UNITIY ORBITAL PRINCIPLES 12
kepler's laws, Mewton's lews — angulor momentum, tedal enecgy, orbital velocities, orbital properies - fiek
of siew, sround rack, maximom tme in view, nomber of revolutions per day, and revisit tme. seful
orbits, polar orbits, geostationary orbits, sun - synchronous orbit. Orbit establishment, orbital maneuvers-
simple impulse mansaver, HofTman transfer, simple plane changes.
UNITY  SATELLITE DESIGN 9
Mission, payload, launch vehicle and site selection, subsysiems for aminde reference and control, power,
thermal, orbital mainienance, data handling, onboard computer, strmemre. Ground suppon sysiems.

TOTAL PERIODS 45

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

#  identify the varions manned and unmanned space missions and launch vehicles.

= compare different Indian space launch vehicles.

& understand the coordinate sysiem applied 1o molions in space,

=  analvee various orbits, manewvers and orbital properties,

o prderstand the basics of satellite and lmunch vehicle design and related support systems,
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TEXT BOOKS
1. Bruce A Campbell and Samuel Waller MeCaondless, Jr, “Introduction to Space Scicnces and
Spocecraft Applications™, Gull Professional Publishing, 1996,
EEFERENCES
1. Brown, C.D., “Spacecrafi Mission Design”™ 2™ ed  ALAA Edu. Series, 1998,
2. Escobal. P, R.. "Methods of Orbit Determination™ , 2* ed.. Krieger Pub.Co., 1976.
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