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= UST OF PROFESESIONAL ELECTIVES
i Porlods / Maximum Marks
Coda No. . Course Category, Waek  |cradine
L ([T |P | CA | FE | Tatal
L — —.
| = SEMESTER (Elactive-l}
I 'f_“lF'AHEI:H EBoundary Layer Thoory PE 3 0| 0 K| 4|:|" G 100
i SOPAREDZ | Aarcraft Design | PE 3 0| @ 3 40 _EiI:r 100 1
EDPAHE;]&- Thaory of Hlashicily ' ME 3 o o 3 40 | &6 100
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SOPARLC2S | Fligh Ternperature Sas Dynamics FE 3 ] o 3 - gt | GO 10
ZOPARE2E | High Spead Jat Slows FE A ] 0 3 A0 | RO - 1]
_E'GF‘AHEE? Eﬁgﬁ:;ﬂmn i Jel and Fochkal PE 4 aln 4 . j0r
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SFFAREZD | Aircrafl Guidanse and Sontiol PE 3 L : G 40 - Eﬂ- I-UI}_
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_EII}F".-".HER*I Wend Tunnel Tuchnigues - FE 3 ] 0 | 3 | 4] baa| 100
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Research Methodology and =
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LIT|IP|C
20PN A0 Aclvanced Mathematical Methods =
. _ 3|2\ n|4
W

Mature of Course Foundation Courge

Pre raquialtes Aireraft structuros Propulslon, Avienics

Course objectives;
The course is intended to

1. The man objecliva of this course is fo provide the student with a reperiaine of mathamat cal
methods thal are essential o the sollian o Jdvanced protlems encawntered in the ficlds of
applied physics and engmasring.

2. Ths courge owvme @ Drgad speclrom of matkemaszal lechngues such as Laplace
Transfarm, Fourder Transform. Calculus ol Yanalions, Corfermnal Mapping and  Tensor
Aralysis.

5. Applizalicn of these Wapics 1o the selifion 27 prablerrs in physins ard engineening 15 sraszed.

Course Quicomes
2 Soucassiol complelon ol the cuurte, studsnts will be atle o

afEng-nesnry Desviplres

Blogom's
| SO Mo, - Course ﬂl.ltl:l:il'nl!.' Level
~0i ASpplicalion ol Laplace a1d Fourcier lransfrms o inihal valge, inilial-tboundze ApDl:
= walue and boundary »3i.e przBlems in Fadial Dilferantial Egualicns PRI
— : 2 —— —
~ Oy blaximising and -nirvrnizicg e funsliondgl hal oeoor e varieus br2rcles |
I

| Apply

| Congtuct confonnal HEpp nys belvwear wannus demains and wse of ceatoral
o3 A DL o Slodying problems i physcs and araneennd parbcularty e Tl | Sopply

| flow and heat Tow prollams =
[ Dgdarstiand tenser algebra and s apphocations mapplisd seences and
Cod Ergmesning a7 covenes Abddy 12 abve MRtk emancal problams mesivian Annby
TEMEDrs,

Competenty st tonsar analysiz as a tool 1 the flizld of agphed scances and Anol
raated falds. | PRy

5

Course contents:

UNIT | Laplace Trangform Technigues For Partial Difierential Egualions 12
Laplace tvangdorm: Defnitons — Prooerdies — Translarm e-ror yncion — Bessels funclan -
Cirac delta luncion — Lnit step funct ons — Convalltion theorern — Inverse Laplace transforny
Corrplex inversion formula — Scluticns 16 pabal Sifferental couations: Fler eguation — Wavs
s uain.

LNIT [l Fowrder Transform Technlquss For Partkal Diffaranitlal Equallons 12

Fruriar transformn: Defin ticns — Properies — Teansfonm of elementary functions — QDicac delta
funrinn — Conwaltien theorerm — Parsevals identity - Salwtiang to parial diffesential equations
Heal gquaton —Wave eguabzn Laploce ard Poizzons cquilons.

UMIT I Caleulug of Warkaton s 12

Cancepl of variation and its properlies — Euler’s equation — Functiznal dependant on first and
higher arder darivalives — Functionals depencanl on unclons of several independent wariables —
Wariahonal problems with mowng boundanes = [sopenimeic problemns - Oirsct methods — Ritz
and Kantorovich methods



1. E. Asmnsurics! Enincaning (F3- 020,

UNIT IV Conformal Mapping and Applicalions ' 12
Imireduection to conformal mappings and  bilingar frangformations - Schware Chrizggfol
rarsfomagtion — Transfemaation of boundarias in paramatric farm - Physical appl caticens: Fluid ey
and hoat Now problems.

UNIT ¥ Tensor Analys|s 12

Summation cunvanlion — Contravarniant and covariant weslons = Contraction of [ensors — |nner
proviuct — Cimtient law — Metric tensor — Chrisioffal symibols — Covanant differentiation —
Ciradient-Chvergence and cur.

Total; B Pariocds

References

1. andiews LG and Shivamocyi, B, "Infegral Transioer s Tor Emginears”, Prentice Hallof
Irdian Pyt L., Mew Celhi, 2007.
2. Elsgalc. 1.0, “Calsulus of Wadations™, Cover Poblications Inc., Mew Yark, 2007

3 mathews. J H., ard Howell B, "Cormplex Anabysls for Mathenatics and
Sriresnng'. Blh Edilion, Jonas anc Barllatt Publichars, 2006,

4  Ray, 0 C . 'Tenscr Galculus”, Schadm's Qoibna Zedes, Tata MoGraw Hill Edition, #0704

4. Mawean Kurnar, “An Elamenlary Course on Variational Prablams i Calculos *

“arss Publishing House, 2005

L. Saff, F.R and Znicer. & 0, "Fundamerals of Comples: Analysis with Appications in
Engirzer ng, Sesance and Mathemalics™, drd Editlon. Paarson Educalion, Mew 2ehi
2014,

Mapping of Course Outcoemes {CO) with Program Outcomes (PO} Program Spocific
Oulcomes RS0}

CO= T T T l-ia T | ) FEE? |
1 g | 3 4 o | 8 T & 9 110 11 12 |
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Coz | 3 s3] a]=] w | ool ] 2 ]
D N T S T W S N e ||2 |
Co4 s -1 3|32 |-|-[=]- | | - | g
COS s il =2 3 o= 21 = 0 = [=f * |
q | High - | 2 Ao giu,
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Renember  Galine Quiz 5
Understand Toloral Clazs ! Assignment ) "5
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20PAR101 Advanced Propulsion Systam = el i LC)
1:' | u!u 3
Nature of Course lFrufessh:lnal Core
Pra raguisites Aireraft Propulsion

Courss objeclives:

Tha tourse is imlended to

1. To wnpart knowledge o studants about andamenlal principlas ol aircrakt bypersanic qpe
rocket propulsion

2 Ta be able o describe 1he prucinal desin parameders and consraints that st the
performance of gas turbine engines and performancs pary metars,

4. Understanding the weorkings of mullislage compressar or durbine, and o be able th yse
velocity triangles and the Euler Turbine Equation 1D estimate lbe pedormance of =
CCmprassar of Wrbine stage

4. Toimpart, make studants understand applications of FPropeler Theony.
% Taba able to be familtar with eleclne nuclear an:d colar s0ase progulsion methods,

Course Qulcomes
On sucressivl completion of lhe course, sladents wil be =hie

=
GO No. Course Qutcame Bloom'sLeye|
o 'z able 40 analyze the sverall parfzmance of populsive syatons ARRhy
(.02 T2 explain e design paraelrrs and ooetraints for Propellar ADply
03 o recagnize the warking @ d pedomanze chiargstenstics of Erqine Apgly
LCurponents
= G4 ' explain the design parameters and cansteaints far Campresso Apply
s To Farriliar wilk elzcivic ruclear and solar spase prepulsion melhads, Understand

Course conlends:
UNIT | Elemants of Aircraft Propulsion 9

Clasgiication of pawer dant: - hethads of airc-afl cropul=ion - Propulsiva efficiarcy — Specific
tuelransamption - Thrast and power- Fartors afocling thros: and poas- Hostration of wiarking af
Lz burbene 2ngine - Gharanteristics of nroopieg, lnrhefan and lurknjet. Ram j=1, Saram jal —
Methid=of Thrust augmensation.

UNIT Nl Prepaller Theory q

Momentum theory, Blade element theory, combined blade alemant and momentum theory,
propeller power losses, propeller performance parameters, prediction of stafic thrust- and in
flight, negalive thrust, prop fans, ducted propellers. propedler neise, propeller selection, propeller
aharts,
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Sumnmative Assessment

Intarnal Aseassrmant Examinadions

raate

Bloom's Category | \\p 16 | AR =78 | IAE - (e || Exemination (60}
Farnarmibar 0 10 10 EEI_ —
Undarstand 10 10 A0 0
Bpphy 30 m i 3m B0
Fnabze
Evaluate .

L]

B |

\
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A4 E. Aarcrautical Engneesing (e 30n

LIKIT Il Inlets, Nozzles And Compustion Charmber 1)

Subsonic And supersonic inlets = Relation between minimom area ratio and  8xiernmal
cecaleration ratio — Starting problem in superscon: inlets —Modes of inlel operation, jet noezle —
Efficienoies — Ower expanded, undar andg pplimum expansion in nozzles — Thrust reversal.
Classificalion ol Coinbustion chambers - Combustion chamber perfemance — Flaine pube
cooluey — Flame stabilization,

UNIT IV Axial Flow Compressors, Fans and Turkloes &

[Mroduction bo cantrilugal compressors= Axial low compresson geometns twin sponls- thres
Spouls- slage AnAlysis- velocity polygons. degraa of reaclon - radlal equ:dbiom thao-
peformance maps  axial low  orbngs- gecmatry-  velacity polygons- - stane @nalyss-
paformance mapgs thenmal hmil o bades and vanes.

UNIT ¥ Rockat and Electric Propulsion 9

Infrodirchan {0 rocket propulsion — Reaction principlz — Thngst eauation - Classification of
mickets bazed on propelanls used — solid, liquid and hybrid - Gompanson of these engings with
Special ralarenca ta rocket perfarmance = alacine propulsien — alazsficaton- aectrs tharmal -
€ecirn slatin —  electranagnetic  thrustars-  goometne:  of len lhrostars-  Beamiplome
charactenstics — hgll thiustors,

Taotal: 45 Perlods

Taxt books
1. Hill, F & & Paterzon, R, " Machanics & Thermodynam os of Frop.lsgn” Pearnnn
aducationg 20034

2. lack Mathngly. Elemeqtz of Gas Tuhine Propuision, Tatg MeGras Hill Cdusoticn {adia)
Ft LI, 1l Edil on, 2005

Raferences

1 Zohen, H Kogers, G.F.C and Sarswanamutied FLH. Gas Tackine Thaow, Lonoiran | HE

4. G.P.Sutton, ‘Raorket Broavlzich Elements”, Juan Wiley 8 Sons Inc., Mow Ya-k 37
Edilicn, 198,

1. Hil, P.Goand Peterscn, G.R. Meckanics anc Thermonyramics of Progulsion, Addizon -
weesleyl_ongman [nec, 19584

4. Wi, Mathur, M.L.. And Shamma, RP . “Gag Tuhine, Jet and Rockat Fropulson,
SlanddrdPublishacs anad N etrebolars, Ok 20004
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. o Formative assaasment ==r

. I v
fm % Level Assassment Componend Marks | Total marks
Remembsr  (Onlne Qulz ' 5 g ]
Understand  [Tulorial Class / Assignment 5 15

Attendznoe 5
Summative Azsessment
Intarnal Assassr_:na nl Exarminations
Bloom™s Cat - | Final Examinelion [BO

aomis LARISY | JAE—1{7.5) | WAE - W(T-5) | JAE — M (10} (B0)
Hemembar 10 10 10 = 20
Understand 10 10 ' 10 20)
Ry 30 0 : a0 &0
| = T
p&nalym
Evalyste |
Create |
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_ ] 1] |
2ORARADZ Theary of Vibrafions L
] 0 | 0| 3
tclatura- af Coursea [F rofesslanal core
re requisiles Mechanics of machines, aere elasticity, Basle of mechanical i
ibrations

Course abfectives:

Tre course iz jntendoed o

1 TG study the effect o7 ime depancdent foroes on mechanicst systemns and 10 get Lhe natura|
charantarzlcs of systemn wlh mare degree of freedom systems.

£, To sludy the aero elastic ellecls of &rceall wing.

3. =sludents will learn the dynamic behavior of ditferent areraft componats and Lhe nterackon
amieng e aarodynamic, |lastic and inemE forsas

Course oufCoics!
on succesaful comolelan ol the course, students will b akle 1o

Tk N, Course Quitcarms Blgom'sLevel
Explain abmut the fres. focced, dampad, undamped and
B e . A pply
vibralicnmzasurirg instiument.
Calzulate natural licquency for lwe Degrees and Mulli cegraes
C03 . - Anply
wFreedomr Sysiems,
n X Maasure the fraquency of & coiuiuows syskam, Apply
: : " i
204 Estirate b natural frecuency of 5 gysten using approx-male methods Appty I
l
COs Idanlify the effzctz of vibrations an arcraft struciures gnd the change in I | I
y aarcdynamic property of hie stroctores rdenstand’ )
= i |

Course ¢ortents:
UNIT | Single Degree of Fraadom Systems 11

Simple hammone anation,  definitben of  erraologies. Mewtons | aws, Dalerrbets  prncipk.
Encrgy melhods. Free and forced wibralions with and withous <dampng. base exalaion, and
Wb I AR NG NS Ly,

LINIT I Mult-Bagress of Freedom Systens 12

Twd degraas of freedory sysloms. Slatic ano dynamic coupings. 2igeq values, agan veclorsand
arthagonality condid ons o aigan vectors, Wibration abscibe, Prncipzl  coordinates. Principal
modes. Hamilion"s Prnsiple. Lagreangs's equacion and its apphsalion's.

UKIT Il Wibratron of Elastic Bodbas 10

Transverse wibraions ol sirings, Lorgitedmal  Lateral and Torsiona  vibrations  Approsimanc
mcthods for Zaleutat ng natrat frequenoes,

UNIT IV Eigen Yalue Prablems & Dynamic Response of Large Systems g
Eigan value exirartion methads - Subspace hydralion methad. Lanczas method — Eigen valus
reduction methed - Dynamic respons2 of large systems — Impheit and explicit methods
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UNIT ¥ Elements of A«roelasthe Ity 5
Agraalastic problams — Collar's riangla of larces — Wity divargence — Aileron cortrol reversg| -
Flulter.

Totzl 45 Parinds
References

1. F.5. Tse. LF. Morse and BT, Hinkle, ‘Mechanical Vibralions", Prantlee-Hall of Tndiz, 2008

2. Fung, Y., “An Imereduction b the Thegary of Aerpelasticity”, Jobn Wisey & Sons Inc, New vork,
205,

3. Keaneth G. MoConnell, Faule 5. Yaits Wibration Testing: Theory and Practice 2nd Edition,
2003

4. helravitch. L. "Elcments of Yibratian analyzis™, MoeGraw-All he,, 2006,

2. Rao )2, and Gepla K Theory and Practice of Mechanical Vibrations”, Wiley Easlembild,, Maw
Delhni, 1958

f. Thomson W.T, Karie Tllan Cahleh, "Thenry of Yikrations with Applications”. Prenlice Hall, 19497
7. Timoshenko. SV oratwg Prsbiems n Engmeenng”, dobn Wiley & Sons, inc. 1967,
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L{T[rlc
20PARTOI Advanced Aeradynamics i —
3/o)2/4

Profegsional eore
Mature of Course _
Fluid mechanics and characteriatics, boundary layer concapt,

Pre requisites Elemgntzof aeranautlcs

Tourse objactives:

The course is intended to

1. Tointroduce the students Lhe fundameantal coneepts and lopic related to aerodynamics of flight
vehiclgs like fundamental fomns of flow, asmoynamin cogfficaen], nocom arastible  and
avnpragsible flow haores, viscous fow mesgurarnents and variaus confiquretnn ol aircraft and
Wings.

2. Sludenls will vnderslgad B bebaviour o) gifloss weer Dociss el paibodkan emphasis on aidoil
seslions in the incoamprassibls fow ragime

3 Upnn completion of the course, students wil ba in g poztion 1nuse wind tunnal far pressure and
forco ne@asuraments on vanaus roodel s

Coursa Dulcomes

0 successful completion af (e course, studenls will e able 1o

[ Bloom's |
CO. Ho. | lerie Qo qrme Level
i Fephrase the concepls o ke specd clemonlans fiows and thei AppT
o corptiralicn sby frarming the fundameanlal yewserning egualions., "I
caz | lustrate lao-dimensional nnascad noomnpressibe low and votex o Aol
| grdpradicl Fe cirealaian sroavel The eradenamie bodies | Ky
Infcr thix thoary & 2ol and le charactensnos along wilk she poler Lal
L A — Apply
- Cte lermine |ha asradynamtin forces and maments and ther coeficienis as _
Sl wellas centar af prassure usirg subsomic wing thaary. Apply
I Expurirraenl wola the zones of boendary laver and d2iermine e lalal dray ard | Ang
o | ils coefficien “or flow araoume The andy [ Rt
— s 1
Course canlenls:
UHIT | Introduction to Aerocdynamics 2]

Hel air balloan and aircralls. Yarions wwpes of zimlanas Wings and aifails, [ and Drag, Centre of
prezsure and agrodynaric centre Coeficikent of presswre, moment coeflicient Continuity and
Mrmantum aquations, Porl source aro sirk double;. Free and Forcens Vortex, Uniform parallgl
flew, eomounaton of fazie flows, Pressure and Velooiy dstnbutens on bodics withe and saethout
cirzy'ation inideal and real Toid flows, Magous sffect

UNIT Il Incompressible Flow Theory 4
Confarmal Transformation KoHa candision, garman — Trefftr profiles, Thin asercfcil Theory and s
apphcalions. Vorax line Horseg shoo wortew, Biot - Savar law, lifing ling thoory



M E Aergmsuial Enginesnng {R-2020)

UMIT Il Compresslble Flow Thaay 1]
Compressility, Iseatropic Thiw throgh no2zles, shocks and expansion waves, Raylzigh and Fgang

Flow. Pientlal equatan for compresstde flwe, sroall pertutbation theery, Prandll- Glaven Rule,
Linearlsad suparsortls law, Mathod al charaslarisiics

UNIT IV girfoilz, Wings and Alrplane Configuration In High Speed Flows ]
Caritical Mach numbar. Drag d vergence Mach number, Shack stall, supee critcal sifails, Trangsani;

amea ule Swep wings [A3W and FEW), sopersene aifoils, wawe drag, dela wings, Dosign
cohgderatlans for supersania arplanes

UNIT ¥ Viscous Flow and Flow Measuroments q
Bagics of viscous flow theery - Boundary Layer - Displacement, momentunn and Energy Thickness

- Lammnar and Torbulent boundary layers — Boumary lawer ower flab plale - Blazius Salgtion
Infroduction (2 wind tunrel. Types of wind Wnnel, Scale moadel. Imporant tesling paramesters,
Calibration of 1981 section, Measuremeant of force, momenl and pressura, scale ofocl, Flew
visuahzatlon tachrguas

Total: 45 Periods
Practical

List of experimants

Cafibratian of subsong wing 1L nnel

Frassire distribnlion over a smocth and rough oylinder
Prazrure disteibition oves a symmetic asrcfal section
Prazscre distiibulion aver a cambered aamfoil section

Farco aned mcamnae! nmasuremenls using wino lunnal halance

Frassure disttibution over @ wing of cambaned aasioil sastion
i wnpahizahcn studias e incomprag: bl (laws
Calibralicn of supcisonms wind tunna

I
2
K|
|
o
B, Prossu'e dulrdation ower a wing of symmetrs aerofail secion
7
"
9
16, Supelors Mew visualizdlion sdudids

Total: 30 Poriods

References

1 FI.Hnoughton and N B Camdhers, Aerodynamlcs for Engmaenngd Students. Edwar
Arrold Puklizhers Lid,, Landaorn (First Incian Edilian), 1588

2. 1.0 Andarson, “Fundementals of Agrodynamics”, MoGraw-Hill Book o, Mew Yok, 1936,

Fatbakrnshnan F, Gas Dynamics. Prenbce Hall of india, 1993,

4  Shapice, AH. Dynamcg & Thermodynamics of Comprassibla Fluid Flew, Fonald Presz.
1982,

. W.H Rae and A Fope, "Low spesd Wil “unnel Testing”, John W dey Pubhcations, 195d

B, Zucrcw. M. and Anderscn, L0, Elements o gas dynamics McGraw Hill Book S,
Mew Yok, 1585

a
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Mapping of Courss Outcomes (CO) with Program Culcamas (PO} Program Specific

Curcomes (F50)

FOs PS0s
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20PARIDA ‘ Advanced Seoctural Mechanics _L_l T P
2

L e 3|0
Matura of Coursa Professhonsl core

I
Pre requisites I‘Stranglh of materials, Alrcrafl structures

Course abjectivas:

The courss is inlended K

1. To make students laarm impartant techncal aspacts on theory of bendirg, shear ow in open
and closed seclions, stability prablems In structures with various modes of loading and also
imparl knowladge on o 1 analy2a dircraft sirutlural COMPCnants uncer warious forms of
loadeg.

2. Studenls will get knowledge on dilferant types of baams and columng subjectad B vanogs
Iyput of loading and support condifon= with parbicular emphases o acrafl stroctorg)
ik ol s,

I Ao ampad prastical knowledge too the siudenls on calibradien of pholsslashe malerials
determinazion of slastic conslant for compesite lamna, unsymmetrical bending of baams,
datermiingtwan of shear certre Iocations ior clnsed and apen sections ard  axpdnirenka|
sludiee.

4. Upor sompletinn of the course, shodents will acguire ezpecimenzal knowledge on the
urizyrrmatnical bending af beams, finding tha locahor of shear zente, oblaning Lhe stresneg
mocrrsular discs: wnd beams using phatoelasic techniguesz. zadibratan of phido — clastic
Ml izls.

Colrse outeomas:
O saccessTal completicon of he souwrse siudeals wil be obe 12

O Mo | Courge Juleans | Bloom's Level

Co Eztimate e respanss af slalcally datermmnale and mdolerm nale P
slruclures undar various Yadmg condilion s, HRY

Cop .-'q:.lpi;!' Ltk hll-;.:r.".ll_adge i slrdin energy meslbsds o caliulate e gty
FEACHAAS of wanogs sirichirss
B3 Analyze the calarmi Wsing aopraoriate melnods, L Mopphy
o [esipn the structore wsang different theor es of 1o lurs Apaly
[ O Exarmire the stroclu-al effect due b induced slreszes. Boply

Course canktenka:

UNIT I Eanding of Beamsg 0

Elecentary lheary of bencing — Iniesduclinn 10 semi-monnrangiee = ctires - Stressas in Szaims of
symmealrizal and unsymmetrizal sectons -Box peams — {seneral fornwla for pending siressas-
principal Aaves method — Meatcak axis meathod.

UNIT I Shear Flow In Open Sectians q

Shear siresses in beams - Shoar Dow in sUfercd panels - Shear flew in Uon walled opea ubes
Shear cerle — Shaar flow in open sections with stilcners.




M.E. Avrangulirs) Engissennd (F-2020)

UNIT It Shear Flow in Closed Seclions a

Shear flow m closed seclions with stiflaners— Aagle of teast - Shear low n two flange and
Lhredflanys box beams — Shear centre - Shear fow in hin walled closed (wbes - Bredt-Bathe theory
- Toreonal shear flaw inmplti cell iubes - Flexural snear how in mglt cell stiffened stnicioras,

UMNIT IV Stabllity Froblems 9
Slabiidy problemes of thin walled strucurez— Buckling of sheets under oompression, sheal, banding
gnc combingd Ioads - Crppling stressces by Meodham's ard Gorard™s oethads Sheet stiffaner
parelg-EFcotivg width, Intes rivet and sheel wrinkling falures-Tansion field wab baams (Wagnor's).

UNIT ¥ Analysis of Aircraft Structural Componenta a
Logds an Wings — Schrenk™s surve - Shaar larce. banding rromernl and lergue distnibotion along he
span of e Wiang. Laads on fuselage - Shaar and hending momend distitadion along tha lengin of
Lhe fusalage. Analysis of Aings and frames,

Total: 4% Periods

Fraclical

Llzt of axperirments

Cenzhan sirength Bzans

Buckling cf odumns

Linsymnictncal Bondng of Buams

Shegr Juniry Location Fur Open Seclion

Ehcar Canire Location for Closed Section

Fle xibility Matrix for Cantlever Beam

Tomoned Leading

Calibraloen ol Phalo Elastic RMalanals

Y. dlreszes i Dircular Dise Wnder Dizresrical Compressicn — Phote Elastc bethoad
10 WAGhezhinr of Gear s el CHFC el Supea-l Condilions

11, Fanricater @nad Oelerriralion of gkaslic consiars ©f a samposile laminate.
12 W agr bazen

EEp

Toral: 30 Periods

Feferencoes

1. E.F. Oiubn, "Bnadlyses and Cesign of Flighs Wehicle Stuctures” Trisate Osel S, 1980

2. Meyson, TS Airsraft Stnoaciuras fas Eng neenng Students, Sdwand Amold 1995

A Feery N J.anc Axar, L), Adrcrsft Strocioees, 200 Bolhon, BcGeaae-Edl, Bes Yok, 1392,
4, Rivelle, B M, Theory arc Anabysiz 20 Flight stroclores, RMoGras-Hill, MUY 1803,

9. Skephen P Tinnoshensa & S.woinowshky Krigger, Theony of Plates and Shells, 2nd Editicn.

MeGraa-Hil, Singapaors, 1990,
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KT Arranautieal Erginodding (8- B

20PARO5 Techwnlcal Presentation Seminar

TP |

e

0| 2 1

Nature of Gourse lHnndatnry courses

:.F're requisltes |l.|r1dargrad uaks Preject Prasantation

Coursa objeclives:

The canrsa is intended to
1. Toencolrage Ihe sisdenls o study advanced anglneenng develepinants
2, Taprepare and presenl lohinical repors.,

& Toercolrage the stucents 10 use vauous teachiryg aids such as overthead projecions.

PowerPoint presentatin and denonsealon rreadesls.

Course oulcoimes:

n suceessful comp elien of the ceursa, studenls will be abe Lo

Co. Ha,

Course Qutcome

Bloon'sLeval

Lot

T e, praparg and presert teshnokbigical devalprnents

Lirderstand

coz

(WK

T face Ihe placament inle roasss

Urderstand

Tairpoye Ihe spedking skills

L'riedensstand

g

a0

Tor dewelop vour confidence w hardling nforreabion, makeg usefel reles,

and areserlirg an arqument

lndersand

Tomareye g research and development Knawlzdage

Lndgstand

Courze conkbenks:

Denng fne seTinar session each student is expecied w0 peepae and piesent o lapic on

angineerng! lachnalagy, for @ g9 ven imo himit, In o sossor fpeoad sludonl are axocelod fo proseot

the semipar Each sludent is capeoled 1o prasenl at laas swica durrg the semesler ard ke slucend

i 2valuated Bascd on Bubrics. 8l ihe end of 1he semester, he ! sha can suhmiv 3 repon an Ris O her

Lo of sermingr and marks are gver based on lhe repatt. & Taculy duicle i3 2 be alleited and he !

she wall guide and maonilar the progress of she sludent and meinlain alkeadancs also, Evaluation s

100%, inlzrnal,

1.“)? .

CHAIRMAN-BOARD OF STUDIES

Total: 30 Pericds




M.E. Apronautical Enginsanng fR_2ap))

Mapping of Goursa Cutcomes (CO) with Programme Dutcomes (PQ) Pregramme Specific |
Cutcomes (PS50}
I POs | FEOs
Cis
i |2 [ *[a]s[a8 [ e[efw[nZz 173 3
col [ =] - [ - a Jale 283l 22 - |
CO:Z -1 -1=1-1-11]1]ajalafezjzal-1-1]T-:=
SOz - | - = - o 3 1 N [, 3 3t m ___
o4 o=l - J ) el = e el e b g UielEadl 5
cos [ - [-T-1T- 3|l a ez | 30 s lE]ET s
[ = High 2 Padal 1 Low — |
Assaszment based an Continucus and Final Examinabden
Continuous Assessment (50 marks)
{Atlendange — 5 marka) . .
Bloam's Laval Rubric based Confinueus Model an{ﬁ:;::r:}lhn
Asaeasment Examinathkon
[25 marks] [20 marks}
[Feme mber
Undersianc 47 40 47
AErly s B el =
Bnalyse )
FualuakE
irrale 3 =

&’E
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M.E. Asroreutical Engimeenng (R 20200

209 AR201 Advanced LAY Design S

Mature of Course Professhonal cora

'[?ra requlsites Adreraft sirucduras propulsion, avionles

Caurse cbhjectives;
The course is intended to
1. Tardroduea and develop basic concepl of LAY design

£, Atthe end of iz course. the studont should be able 10 understand and apply the sarions
concepts relaled o DAY dazgn.

1. The studani should ko atle 1o design var cus stuctoral components of thie LAY,
2. The course enanles students o onderstand ard develop UAY avionics sysiem.
a.  Ta studenis famlbar the varions leval DAY gineorlhiness.

Caurse outcomes:
On suecessful completan af the course. studaents wall be zble o

CO. Mo, Sourse OQutcome Bloom's Level
C L Esplore in various stages of UaY dasgn Apply
[ ©02 Design and doveloprmicnl o LAY slroctura’ dasagn Epply
| o0 Expxsr in varicai: LAY propulzicn g_ystcm S ply B
GTT-’- Idarilify and apply varous avionics system | Apnly
[ Familior varous UaY aitwmarl rnass svstems o — I Ay

Course conbents:

LINIT | introduction to fixed-wing IAYS g
The Slages of Design, Cengeot Desigr, Preliminery Design. Detail Design. Manufacturing Desgn.
In-menice Design and Docovrasscnmy, e Morphalzgy ai 3 UAY, Main Design Drvers.

LNIT I UAY Struchural Design b

Wings pads design, Fuzelages ard Tails design Undercarizoes desgn, Prolimilrary Shoctural
fnalysis

UNIT IH Propulsion Systam g

12 Engines  Electr Motors, Propellers, Ergineitdotor Contiol, Fuel Syslems, Dalleries and
Lzneretors

UNIT IV Alrframe Avionlcs and Systems g
Pomary Sonlial Transmiller and Reca vers, Avionics Power Supplies, Soros. Wiing, Boses, and
Boirds, Aulopilots, Padoad Communicalions Systems. Ancillanes, Resilionca and Fedandancy

UNITY Airworihiness UsYs b
Aiworlluress,  Failure  analys's, Systems  Engnesring. GeomebyCAD Cades,  Operatianal
gimelation and  Wission Planming. Acrcdyoamic smd Structural Analysis Codes, Design and
Decisioniewity, Supparling Dalahasas.

Tatal: 45 Perinds



Texibooks

MLE. Asranautical Ergin0eima (R - 2

1. Andraw J Kaana Andras zabester, Jame s P.Scanlan. Small Unmanned Figed-wing Aarcrafy
Design a practicsl approach’ John Wikey & Sons Lid, 2017,
2. Richard K. Bamhan, Siephen B, Hottman, Oouglas M, Marshall, Eric Shappea, Jnlmdoctinn
T Unrranined Aircrall Systems”, CRC Prass, 2012

Reference

1. Kimon P. Yalavanis, “Advances in Inmanred Aerial Vaohicles: State o tha A amd the Roadis

Aulonpmy”,

Sprnger, 2007

2 Caul G Fahlstrom, Themas J Gleascen, “Intreduction o UAY Systema’, LAY Svslams, Inc, 1993

303 Dr. Ammard J. Chapul, “Gesigrn of Uorsanned  f&ae Yahlcde Sealems”, LockRerd  barin
Aeronactics Company, M3

Web references
1. hllps:fptel acin'coursas 10701 (01 104073
2. hitpsdfewneisro. g nfapplications -of-unmanned- aerial-vehiclg-uav-based-remote-
SENSINQ-NE-TEYion

Mapping of Course Cuicomes (GO with Program Qutcomes (FO) Program Specific

Outenmas (FS0)
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M.E. Agrovigutical Engpresriny [F-2G26)

Jo0PARDIDZ | Aircraft Flight Dynamlcs L_' T_P E_
1 o003
F'-.Iatura of Course !F’f pfessional core
i SN
Pre requisiles Easic of Alrcraft Power Plants, Elements of aircrafts

Courge objectivas:

The course 1= intended o

1. Taimpar krowkedgs 190 studens on arcraft pedormancee in level, climbing, gliding

£ T impanl knowledys aboul gceelermled fight modes and alze varwos aupects of statolty 2no
sunirgl in longitudingl, katerzl ard directional modes,

4 Furents waill ynderstand the slabe, dyndmic longisodinal, directional and lateral stability and
soniral of owplane  effact of fang uvans,

Course culcames:
an zuceessful completion of the coursg, stud etz wall be able Lo

! CC. No. Course Outcome Bloom's Level
oo Evaluals the prarl.urrr'an_c,e. chzraclerislizs hke aarcdynamic forces Evaliale
AN power Lanaliong 27 aircraf
I Itcroral 1he range. ';m‘uance. chmang, ghding and wa-ious =
COZ | emancvenng perforndnces of an arcraft alory walh lead fackor and (Ls Bnalyze
limitztions
: Mustrata e dagress of (reedam and clatl © longitudinal stabiity zHaired | e -
CO3 | areralt, : . _”‘F'ph"'
CoOd4 | Correlate e aircralls lale-al and directional stzbil Ly Appy [
-y | - G - r E-\. ':.. .-1 . - - - |
05 Dotonming Pe resporse of srsrall in vanous oscillalory modes ol By

gircraft stabahily

Course contents:

UMIT [ Principles af Flight q
Physical orepedics ard  zluciere of the abnosphere, Inlermaliona’ Slandard  Stmosphere,
Ternperaturg, prossure and albluce relayonztag, Measuramernt of spood — Truse, Indicated and
Ecuivalant air spaad, Streaml red and bluff bodies, Yarous Types of drag in airplanas, Crag prolar,
Moiods of crag reduchon of 3 mplanes

LMIT Il Aircrafl Parfarmance [n Leval, Cllmbing and Gliding Flights 3
Straght and leves Tlight, Thensg reguired and ava lable Power required ard available. EFect of
ghit:ade or thrust and povear, Coaadians for minier drad and neanimun power requines, slidng
arid Climtwng flighl, Ramge and Endura oy,

LINIT It Acceierated Flighi 2

Take aff and tanding peedarreance, aming perbarrmancea, honzonlal and vadical torm Foll g and puall
cawn. mamum lum cate Voo diagram walh FAR regulations

UHIT IV Longiudinal Staklliy and Conlral 10
Degrees of freadom of 3 system, static and dynorec stakality, staic longiadnal siabiliy,
Contribution of individeal comporents, noutral poed, static meargm, Hirge morrenl, Eluvalor cunlrol
cflectivenezz, Power offecls, clovator angle b Fim. elevalor angle per g, manewver paml, slck
force gradwenl, aeradyiamic balarcing. Alrcrafl equations of mation, stability derivatives, stabiity
nuaric, Fhugord matian,



L Agranauiics! Fogneenng rﬂ_aﬁ.ﬂw

LINIT ¥ Lateral, Directional Stability and Control 1
Yoaw and side slip, Dihedral effect, contribulion of varous components, lateral contral, gileron
conlrel prwer, stip theory, aileron reversal, westher cock slabiliby, directlonal control, rudger
fequiremnents, dorsal fin, One cngine ineperative condificn, Dutch moll, spiral and  divoctiona
divergency, autoratation and sgin.

Total: 45 Parjods
Text bogks
1. M Comick. W., "Asrodynamics, Asronaulics and Flight Mechanics™, Jabne Wilay, MY, 1973
2. Melzon. R.C. “Flight Stability and Automaus Contral”, MoGras-Hill Bock Ca,, 2004
3 Parking, C.0., amd Haga, RE., "Awplang Pedormanca Slataily amd Contral”, John whiley & Sen;,

Inc;, MY 1938

Roforences
1. Bakister, AW, Arcepft atobelity ond response, Pergamon Pross, 1880,

2. Clangey,L.J. Acrodynarmics, Filrman, 190G,

4. Houghton E.L., and Caruthers, N B Aerodynagmics for engineesing students, Edward Arnald
Fublishers, 1983,

4 Kuethe &0 | and Chow, ©. Foundations af saerodynamross, Jabn Whiley & Zons, 1982

S MeCarmic, B, Serodynamics, Asmpnauics & Fight Merhamns daohn Wiley, 1805

&. Melzon, R.C. Flight Sizhility & Automatic Cortral, MoGrae-Hall, 1535

7. Perking C.0., & Hage. FLE. furplang padarmance, stalulity ane conlrol, Wiley Toppan, 1979

Mapping of Course Duicames {20} with Programare Gulcemes (PO} Programme Spes|flc
Outcomes (FS0)

Pos P50
s Ty Tzs[+]s[el7]as ol uniz]]z]3
con Ll laclia™ 1] s L& ]t [as) 0 F e !
coz |2 |12 | 21 2| [zl 2 T T
cor |alz|z][2]2 . ==l = ¢t 2.1 |
g |2 [z 21+ - | | z | 3
B [ttt ety o e = Sl |2 i - ‘
3 High 2 Madinm | 1 L cner
Fonmnative assessmeanl .
EBlaom's Level Ascassment Corrpanemt Marks Tatal rmarks |
Aemember Oinline Choiz 5
Ui ':'_"‘_-i!.'-]I'I:'] T ularial Class ¢ Assigrimen ' 5 16
| rtendance 5 ‘

Summative Acsesshant

Intgroal Assess ment Examinallans

Biloom's Category IAE | [7.5) | IAE — II [7.6) | LAE — 11 {10 Final Examinatian {0}
T 10 0 17 20
.LerJ LrsTarG . i0 14 12 2
Apply 30 30 a0 &4
E.ﬁ.nal!,-‘lé
Evalnate [ ‘ o
Craate - o _.




M.E. Asronaitival Enginssnng (7. 2000

LI T]r[c]
J0PARZOS Finite Element Method for Aircraft structure Dasign L —T_ P.|£.
J0|z|4
Mature of Coursa Professional core
Pro requisites Baslc shapes of eleaments, 20, 30, Boundary conditions

Covraa Ohjoctivas:

Toa conree is intendad 10

1. Thix oowrse o5 indenlad to make sfudents lsam using Finile glement lechninues o solve
problerrs ralatad to diserete, cortinuum and isoparamine alomer bz,

Inl-cduca salutien schemes for static, dynamic arnd stabality prublams.

i oenks will lean e concapt of narmencal andlysis of struciural componenis

Lipon completion of the coursa, students will BR in A pogition 0 use Computananai flud

dynamics sollware and Findle Element Aralysis scltware for solvng warous dercnoolical
problemrs.

[

=

F

Course Cfrcones

On successtul campletion of the course, stodonts wall Ba sble

— | .
CL}, Ma, Courge Qote one |E PETi=1-RRE
ao _.f-.ppl':.' -'Jlr:=!f*.l stiffness Rayleigh -Rilz, Salarkin meh::ud B Sl . e iber

=ngneerirG Erablems and culhing e sagqureme - rs of corvargen e
FOE Sulva inear 10 s oertral rod, beams and frames ool ms, evaloate & el
:heEigenvalues and Eigenvectors for atepped bar and Leam | : ¥
o Aolue e dimarsicnal Sleoclural prabless FER masthed Apply

Darrea shape luaclisns far 4 and & rede cuadnlalenal. 6 node Triangie
g elemeis and apu y numarical irtegratior o salee; 10 ard 20 Zwaleale
EIHRRSS Mty rlions

LG Solulion schemes Tamifianze softward pasagas. Apgly

Conrse oontents!

LMET | Intrge o tic )

Foview of vanous approsimate metheds — Rayle gh-Futz, Salekn and Fiile Dillarenc: Melhods -

Siiffrass and flemdlity ralnues for simple rases - Besic concems of finite alement methog -
Corm |afion of qowsiring sgualions and fonyBrQEnce critend,

UMIT | Diserelo Elementz =]

Shruclural Andlpzis a1 kar and beam elements fa slatc a9d dyname Ioadings  Bar af varying
gecian - Temperalura effects Frogram Develnpmenl and ase of software pachago for applicalicn
ar par and beam alemenls lar s1afic dynamic and stabiaty analysis

UMIT HI Conlinuum Elements 1]

Planz sircss, Flang stran and Axsyrnmdiee problams — 5T Element — LST Ekement. Consislant
emidl lurmped ol wadars. Use of local coe-ordinates. Mumerical inlsgranor. Spplcalion b Deat
travizfier preblums. Saluten for 2-0 problems (sE0c analysis and Deat ranslen vsing sofiwens
packages.



M E. Agminzutical Engineaning {Fr-20i)

UNIT |V Ispparametric Elemants 9
Definitipn and uwse of differenl forme of 2.0 and 3.0 eloments. - Formulation of £lemert
stiffressrralie anc lvad veslor Solution foe 2-10 problems {stalic analyels and heal ranzfer} using
saflware packeges,

UNIT V Sphuticn Schemes 9
Different methods of solulion of simularecus aqogbon: govermng slans, dynamics and statbilivg

probhms. General purpose Software packages,
Tolal: 4% Pariods

Practical
List ol experiments

Falojue analysis of airoradl land ng gear using FEM Saflwans
Hetor dynamie analysiz of et enging compeessar biade using FEM Softeare
Rotor dymam anglyses o ot engine Turk ne blade using FER Sellwans
Fracture Mechanics analyvers of aircraft sk noslrocturg using FERM Sofware.
Faudom Wizratiun analysis of Aircraft Wing Sinchie.
Veaignl Optimization of Aireral flselage frame strpcture sing FER Salfaeare,
Siress Optirnizateon of Airc 20U fuselage Mame struclore vsing FEM Saltware.
Heat transfer analysis of Turbine blade wsing FEM Zollware.
Ml transler analysis of iocket thrust chamber using FEM Software

. Prediction of Mraq and b1 on tepical airceatt uging CFD Softwara

. Predicton of Chrag and M ivawal automobila csing CFD Solbware

« Flow zimulation of propeller using CFD Scliware

12, Flow simulation of wind Turbire blade using SF D Softwarne

1d. Cnmbushen sitwiaten of mine jel enome osng CFO Softwae

15, Compuzhcn srmuialen ol pulse @2 engine using G0 Software

1E. &oooshic ludy ol jet engine usirg CFD Software.

e

~omoh

Lr g

Rl —

Total: 30 Periods

Text books

1. Eeddy LM, "An Intrzdaction b Finite Cler-eal selhsd”. RMoGras Hill, Bord ediian, 2003,
Z Tiropathi R Chandrapatha and ashok O Balkgunduy, “Imercdaclion e Finige Elemeanls in
Enigeiaeninng”, Prerlica Hall India, Foorh edition, 2017

Kelerences

1 L5 Knshrzrurhy, “Finite Elemcats Analysis . Tola MeGraw-Hilk 1087

2 K.l Bathe ad E.L. Wson, "Murmarical Methods ir Froite Elements Analysis’, Prenlce Hall
af Inchia Lid.. {1983,

4. Rober 0. Caak, Dawd 5. Malkus, BMichael E. Plesha and Robed J. Y8 Canceprs and
Aaplicationz of Finitz Elenent Analysis’, 410 EAltan, Jann Wilay & Sons, 2HE.

4 5 5.Fa0, 'Finile Element Mathod in Engegering”, Butterannh, Hainemann Fublishing, Iro
Eclalicary. 1Lkb03

5. Segarimd L. “Apphet Fmite Element SAnalvsic”, Sacond Edition, John Wiey and Song .,
Mew ok, 1234,

G, Tirupath [R. Chondrupalla and Aszhok O Belequadu, lrtrocction to Finite Elemenis in
Enginearing, Prenfice Hall, 2002
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Mapping of Course Outcomas (GO} with Programme Qutcomes (PO} Programme Specific R
. Dutcomes [P0} .
F"ﬂs F‘Eﬂﬂ
COs — ; -
1 2 3 4 5 o T B I 510 11 12
wak o e (SR i R A ([l ([ (S A
coz |2z |3 | 2 B H[)—= = %= =S
Cos 1 3 2 - - - - - . 1
G 2 2 g - - = - | =
= 3|l 2z | 3 - | 2 Y : = l 2 1 .
A | High 2 Medium 1 [ .
I Formatlve AS9eSoTNE Mk
Bloom's Lavel | Assessmanl Compors ht Marks Total marks
Rem mber CInline Cluiz 5
Undsrstaad iTutDrlﬂl Class ¢ Assigrirment n 15
|
iHendance g
Summative Ascassiment
Continuous Ascesament
—— —— Final
Blogm's Theary Practical's | Examination
Lowvel =2 Rubrie | TREOTy]
IAE — | [7.5) |IAE — 11 {7.51 1A = D (10 ‘““"";5“:'"“ based CIA (501
| — | 1 — | d20]
[jemembar 0 | 23 16 21 an
Lincerstand 10 21 3 | 2Y 40
lfu:-pl*..r_ L I 14 L 2{)
Aunalyze
Ewa uate
EC reatc: |
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ME Ansnauncs! Enginesing [R. 2020

20PARZO4 Coemputallonal Fluld Dynamics for Aerodynamics

N
3

O|[—l

P
2

N

Nature of Course Professional core

Fra regulsiles Fluid machanics, Asrodynamics

Course objectives:

The caurse is intendad to

1. Familiar 1o use varicus NMemerical Technsue

2, Undergtand anc apply 17¢ concepls of vanous Sod gencralion

3 Understand the var aus beeo and thrae dirrenzional pangls by ue
d.  Lindersiand the varous Iranzonic relawation techniques

5 Solve the time dependent golubons of gas dynamic problems

Cooyrse Slteonngs:
20 saccessful completion of the coursa, studenis will be able o

GO Mo, Caursa Jutcome Bloom's Level

Col =amilias in Mumencal Tachmigue L derstand

I l'—'«ppl:.- the canoeols of Giid aenesalon Arply

Ok ZlemeTs af bas andd three dimensiconal panels Linderstamd
|

|
R |..lr'|d-:rzln-1d transorns relasasian techrigques Udarsland

COY (Zaolee time dependert probierns Al

Course contents:

UNIT | Mumerical Sobutlons OF Soeme Fluid Dymamical Problarns 5
Basic fuid dynamics equatonz, Equations in gerera athoganal coordinate swstem, Pody filled
coordinate syslema, Stability analyzis of Inear syslam. Fecdmg solotlon or 2 smple gas dynamis
Eroplem, Local srlar selalions af bauncanys laver equations, Momencal imecraimn and shaalhing
techmgue Mormerlcal salhd om dor G0 nozrle isenirapic oes and ccal similar sehitions af boundany
layer eqsations

UNIT W &Erid Generation 9
Maad [orgrid ganeralen — Various grild Jeneration ecnaques - Alnehraic, corfomal and numeczal
qrd genergticn — imponancs & grid soolmel funebans — boundary polnt contral — orthogana bty of
griel linas al noondanes, Elbplic grid generatian using Laplace's equations far geomaities ke airle |
and T noazzle.

LINET Il Panel Methods q
Elernenlz al two and theoe dimegnsional pancls, panel cingularities Application of panegl methods to
incompressible, compreasible, subsonle and supersois Aows, Mumencal sobulion oF flow over a
clinder using 2-0 panel methods vsinyg bty vedex and source panel melhods for Hfting a0 non
Wling cases respeclivaly



M.E. Asroraubical Engineaniiy i 20260

UMIT |V Transaonic Relaxation Techniques 9
small pedurbation flows, Transonic small perturtaton (TSP eqguaticns, Ceolral and backyard
difference schemes, consenvation equatlons and shock prinl aperator, |ine relaxation lachnlques,
Arceleration of conyerg@ncs rale, Jamesan's rolated difrrence scneme -siretching of coordingtes |
shock fitling techniguas Flow in bocy fitted coordingle syatam.

UNIT ¥ Tl Dependent Methods q
Stabilty of solutior, Expheit meihods, Time split methods, Approximale Faclorization echome,
nateady transonic fires around airfods. Some Wina dopendont selubens ol gat dyrams prohlems.
Mumerical sabion of unstaady £- 1 heal conduclion proalems using SLOR mathod

Total: 45 Paricds
Fraclical

1. Predicticn of Ehag and 1M on Lypical aircralt using C=0 Softeiars
2 Prediction of Orag and (i Lypical avlomchile using CFD Sofware
3. Floed simnulation of praneller using CFD Softwaro

4. Hazat rarefer analysis of 3d Dust using CFD Softwars

3. Combustion sirnlatien af any cogne using CFD Saftware

Total: 230 Period:

Teut baoks

Johin 0. Andersor., (R Cormnputaional Fleid Oywarmcs ' MeGraw-Hifl Book Co., Inc., MawYork,
1840,

2. T, Chung, Compulatial Fluid Dyramics. Cambridge Uneelsity Press, 2002 & T.K. Buse
"ompuiation Fluw Dynamics” wWiley Eastarn Lid,, 1938

Reforences

1. AA Hirsch, Jnliodacha Lo Compesatioral Floid Cryynam g™, Moiaraw-Hill, 1s5d

2. G Che, CIntroducien o Compidatiandl Floic Dyengrace ™, John Wil 197

A HA Wz ang Jo) Smrelderr “Humerical Methadz o Flud Dynam es”, MoGae-Hil & Co 1975

Weh References

1. hipzirplelaciricourses 1120135517 21050458
. g hnplelacindmonrsest 1z BF 1 2 10 0By
A ndps Mepletacinimonrses T A9 5 2 109550,

| Mapping of Course Qutcames {CO) wilh Frogramme Outeomas {PO} Programme Specific |
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#d.C, Agrmrautical Enginsanng (Fr-grmo)

Formatiwe agsegasment |

| :
Bloom’s Leye| Assessment Component ! Marks | Total marks
ElemEmher Online nix 5 | -
Undersland Tulorial Class § Assignmeant 15
lﬁ.i‘.an-dant:e ]
_ Summative Assassmant |
= Continueus Assezzment
- — - i - Fimal
E1'JEI'I'I1IE Th‘E‘Dr_'jI |F'ra¢l.it:a| & Examinaﬁnn
Level I T T Rubrde | TTheory)
IAE — 1 {7.5) 1AE — 11 {7.5)|IAE = I (10) - ‘"‘““';;'}ﬂ”““ basad tia | (50
f2m
Rermember 30 | 20 10 : 20 =i}
:lJnr: ErRtand 10 I 20 30 | 20 . an
Apaty T T R 17 13 | o 20
Bnatyze '
:Evﬂlurﬂe
Craale




M E Avrorgolical Ecgpnesany (R 20260

20FARZO G Tachnical Presenlation Seminar L IT PlC
ch |20
Mature of Courza Wiz nedatory courses
“re regulailes Undergraciuala Projecl Prassntatlan
Course objectives:
The codrse |5 imended (o
1. Toancourage Lha stocents 10 siody advancad ergineening davelnpmenl =
2. Toprepare and present lechninal repors
4. Toencourage the students to wuse varions teaching aids such os cverhead projectors,
FPowerPoint prasentation and demanstratis models,

Courss sutcomes:
Crn sucoessful caomplriinn of the course . stixdents will oe able 1o
[ €O N | Course Qutcome Bloom sLewvel
‘ [y (Ta review, prenare and present iecnalagical developrments Wnderstand
‘ 2 T fane the placamenl inlaragws Urdarsiand
| o3 Tz imprave the speaking skills Uridd e rsland

o devalan your canfidence e handing infaernston, Paakiag Leeful
notes, ard aresening an argLment

[ i w ¥

LG Te improve lhe research and develoament Knowledy e

Course ¢entents;

Wridersland

i Llewderstand

Durirg lhe seminar sessicn each student is cxpected o prepaa and prasant a OpE an

ergineening techaolagy, far s grean e imis, Ing session Speriod stucdenls drg gapseelee
the s=mina. Each studo e wepacled to present Al lgast beire doing Ihe semester and

l= ewaluated based vo Rubmzs. At the eng of the srmester. he f she can subrit a repon

1t pre2senl
the studeam
an Fis ¢ her

Lo &l seringr gnd marks are given kased on the reper. A Faculty guide is 10 ba allolted ahd ne

she will guide and monilor the pragress of tha sodent acd mirtain allendance alsa. E
03 internal.

vluelbicn is

Total: 30 Perinds




M.E doronacteal Engineaning [R-2E0)

Mapping of Course Qutcomas [CO) with Pregramme Cutcomss (PO} Pregramme Specific
= Outromas [FS0O)
I POs = | F50;
_C0s o fzlsl4as (a7 8ol |1nfz [1]2]a
B D . = - 3 2t 8 2 3 2 z - - z
COZ s o Sy (L (R | 1 | 3 3 3 2 2 =ES
| GG « o] -]l «fa] ] 2]z 2 i | 3 = A
 COa |-l =|=]-J2a]J2a|alz3]2 | 3 =7 ~]-
€65 | - [« -l -Jal1lat=a]> |51 a]-1]-]
L= 3 High Z bde-rlilm a1 L
Arzpssromnt basad an Continuous end Final Examinalian
Continuous Assessment (S0 markes)
(Attendance = 3 marks) I
Rubric based Model Fina| Exeminaficmn
Blocom's Laval Conllnuaus E i :ﬁ (90 marks)
Assassment A
125 marks] [20 marks]
Remember | | 1
Linders:and 4 = 40 . 400
ALy =N Il 6o 0]
A ely s
Evzluat= o
Creale =




M.E. Asrcractical Engicscning {R-2020)

MIPEE301 Research Melhedolagy and Intellectual Property Rights |1 T . f -
| {Commen ta all Branches of M.E_, { M.Tech_, Programma) |3 (0 O | 3|
i ool L 0
! g;t:rrsinf Prafessignal Care
| Pre requisiles Bazic Russarch Knowladge =

Caurss Dbjectivas
1. Ta leam the basizs of research problemns, effective technical whting and daveloping =
rasaarch proaosal.
2. To=tedy ahoot Mateere of [ntelbeciual Prope e ond Patont Rights.

Caurse Outcomes
01 s1.coessiul eompletion of the course. studenls wil be able e

_ﬁg Course Qutcame B"LE;T:IFS
GOl | Examine tesearch problen f-::nnT-.IIatn::n. o -"'-Dtl*l:f
C02 | Analyze rescarch rzlated nformahc aralyze :

I_CEIS Follika retagarch athice. - Anply

;Ed | Utilize the Palent inforration and dalabeses P.F-pE

|. o i E|11|:|I'|E|-EIS the reegd af inforriation aaul Inle lecial Prapedy Right o be i Aalyze 1

oL | Eromcled anany studsants geru—:ral_;—:nd EnNginager ng ' patic.ar
Course Canlents:
Unit I Baslcs of Rasearch Frobkam q
BAgariry of fetedrch problem — Bources of research problem Criteria Gnarpctedstics 27 0 ool
razaarch orablare — Errors 11 selaciing a research problen — Scope and obeoclivos of nosearch
progiem, Aaargacnes of rvzzgation of =swlons for racearch problenn — Data collsction - Aralvag
- Intgrgrelahan — Madoseary imelrcmentations

Unit Il Technical Weling and Propasal

q
Effertve lierature gudes approgehes - Analysis Plagianem — Research ethics - Effective
Tochmical writng — Fower bo weite Haporl — Paper - Jeveloping Research Prooosal - Formial of
rez2arch prenosal - Preseolalon amid Assessinenl by 2 rewiaw committes

Unit Il Imlellectual Proparty

9
riare af Inteliecipal Froparty: Fatans - Designs —Trade erd Capyrighl. Procees al Patentrg and
Cevelpnment: Technologeai raseaich — Innovalion — Patening - Developrmant, !nternational
Goenanys IFkerrationg’ cecparabon or Ielefleciuzl Property - Procedune for grants of patents
Faenting vrder PCT,

Unit IV Palent Bights

a9
Falcn: Raghls: Scope of Batenl Rights — Licersing and transfer of fechnology - Patent information
and datalazes — Geegraphical Indications

Urnd ¥ Developments it IPR
9
Mew Davalopments in IFF- Administration of Poloal Syslem — New desslopments in IPR —IFR of
Binmgical Systems - Computar Software — Traditonat khowledge Coase Studias — PR and NT:.
Tolal: 45 Perisds
Relerencs
1. FEobert P Aderges. Meter 5, RMenell, BMark A Leraley, CIntelloctoal Propary mo New
Technological Age, 2018,
2. Ranjit Kunar, 2nd Editan, “Rescarch Methocology: & Stlep by Slep Guida lor begqinnars”,



2014,

L LN

engineering students®, 15946,

w

enginearng students”, Jula and Company Lid, 1996,

itd. €. Aeronawnical Enginsering ({5 gk

T. Ramappa, 'Inelkcal Proparty Rights UnderWTO". 5, Chand, 2008

Halbearl, "Rasisling ntalectyal Property”, Taylor & Francis Lid, 2007

Wayne Gaoddard apd Stuad Mehlille, *Research Methodology. &An Introduction”, Jula znd
Company Lid, Znd Edition 2004
Wayne Goddard and Siaard Meldlle "Research Melhaodology. S intraduction”, 200,

Sluarl Melvile and Wayne Goddard. “Research methedolagy: an intmoductlon for scienoe &

Stuart Melvile and Wayne Goddard, 'Rezearch methadology: aninlreduction o stignce &

Spegific OQutcomes (P&0s)

Mapping of Course Quicomes (C0s) with Programma Gutcomes (POs) Prog rFaMmmEe

PO PEDs |
| 8= T zT3s] als [el7laloln] ul =] 1] 2 3 |
c 3 3 5 ! a )= 201 1 z 3 1 £

[ COZ 3 3 3 K 3 = = 21 1 1 2 3 1| z
[ cox [3] 3] 3[al3 =he il 0 Flusili z

EEBEEEBEEBRE - D IR T TR
| cO5 [ 3] 3 3| 3] 3 - - 2] 1] 1 2 3 gL z
| < | High 2 Nadium 1 Lo
Fonmative assessment
Elgmm Ansessanent Component Marks L‘;ﬁ:s
Level
Fe mierrlar Orihine Guiz 5
Undﬁrﬁraﬁ Todarial Clazs § Acsigrment ) 1L
ANenCance & |

Summative ASEe5S5 el

Internal Assessmentt Enaminatlons

Flnal Exambinatian

Bloom's Categary | g {7.50 | IAE —N(7.5} | HAE - Il (10 (&0}
Flamcrmber 14 -G T 20
Undurstand b 1= i 10 20
Aoply a4 T a1y 5
Analyre 5 | B
Evalunle o _]
Craate

L‘HanMﬁ%ﬂﬂA D OF STUDIES



20PARIM

M.E. Asronaltical Engicvering (2030

PROJECT WORK PHASE - |

lL|T P .:;J
(o[ o [12]®

‘Nature of course Emplowahility Enhancement Course

L

Pre regulsies

Corcepts of Research Methodology

Course Objeclivas

The courza it inlendad o
1 Identify a specfic problam for tha curent siructdral naads of the ociety.

LA O TR K |

aho,,

Course Quicqmes
2 sucuessiul complaieon of the course, sludsenls will be sbile Lo

Colless information related 1 the: same thraugh detailed raviess of literaiure,
Cevelop e mathiodolcdy Lo sedve the sdantined problem
Feview The methodokegy and companing ils menls and demalis.
Exvarimental work refated (o the methadalogy whirh inchudes hazin concepls | basic lesls

Course Contentc

Tre studant wevnadually works on a specific 1apic approved by facoly member wha s familiae in 1he
area of imerazl. The sludent can sclecl any lopic which 1= relevan! la hisine- specializalion af the
Croaramme. The epic may bo expermanlal ar dng glical or cgse slodes A1 be end of tha
sermester, d4 12al el repod on lhe waek done should e subociied whch conlans clear definton of
the Weathed problem, dotailec iteratura review relaled o the area of work aod metkodology for
calryirg sul the work, The studeils will Br evalnalad through a viva-wane examination by a ganel of

EXAmiers including ore &xlemna: examinr,

Total - 180 Perigds

Blocm™s
'Eiﬂ'. Ho Course Dutcome Level
S0 | dentity and farrdlale researteh problam N Apply
i d Concentrate 20 hleratures relaled 1o research problam, | Lndarstand
A Possess the ao liny W wile @ standand technical paper and presentation, Apiphy
_ LDs Find the comresl precedure lor spplying palents Ay
. Become well wessed nn = O T T ] 1 [
iy E [itroac ersed ono pael t_ngh: , liconsing  and transfer of Undersiara |

Mapping of Coursa Outcomas {50s) wilh Programme Oulcomes (POs| Pregramme Specific
Qutcomes (FE0s]

i POs FS0s
CE'E- I i T T T T
1t J=zl=e]|s|sl7|slolelu]12] 1 2 3
3 3 3 slafafjslala
oo 2 3 g RE E R
3 3 3 Uil spaflazyzalazl s a
GO A 9 R EHi i3 E S E ELE R EE 0
ces 1 9 e halbad 2} allat= == = |
| = Higl e Medium 1] Low
. = Continuous Asgpgzmeant [50 marks] Final Viva
Raview| |Reviewll| Review || |Publication | Repert | 1o Eeoe
P [50) |Examination
[10] [10] 0] [19] [10 Marks] [50 marks]
Marks | 1 LA | 100 1w | 1w | A0 Bl

cmmmﬁ‘ﬂ ARD OF STUDIES




M.E. Aprcoaustical ENQInanning (R_zoz i

L|T| p
20PAE4D1 PROJECT WORK PHASE - If | Lf— _l.:__ ¢
) | a0 |24 42
Halure of course Ewmplovabilily Enbanceimant Coursa
Fre requisites Knowleage i Eleclromes Engince ing
Course Dbjectves
The: course is inlended 1o
1 Zclve the dentified problermn based on tha formulated methodolegy
2 Deyelop 2kils o analyze the probler relaled o area.
3 Continue he snals untll the vepestad pocitive results ara oblamed
4 Prapataton of prehminary repart and discd ssian on 1es] results
S Arrmwa gt concluswn and suggestan for fulure works,
Courae Dutcomes
O successiul complaton of the course, sludenls will be abk 1o
CO. Mo Course Outcome Bloam's .
Level .
0 Select differant softwara! compulationalianalytical 12215, Apphy
L W Dos gn and develep an cxpanmenlal sl upd cyquipmantitest ng. Creating
Cir 3 Conduwct lesls cn existing selop with eyuiinents 2rd d-awlogaliesalls, | Analyzing
ey I.“.nnr.hl.de The resills with syitahle remarks and suggestion far fudher E vt ating
Aiss pxtension af Wk,
Coh Present their Inpic o study b T orgine eriog comemunity. Apply

The student zhould conbnue Hue plase
me 1 hodalony

Course Contents

work or she sgiecled topis as per e Kenulaked
ALthe end o7 the gsomester. afler camplatiag 1ha werk 2 the sat sfaction of ne

superyisor and review commities . 5 delailed repon should ne prepared and submitked 10 he head of
the: departmenl. Tha students will ke 2vaated kased on the repot and tha viva-wooe examinatian
by @ panal of axarminers including one exiasnal examinar.

Total ; 360 Periods

Mapping of Course Outcomes (COs] with Pragramme Qutcomes [POs) Programme Specific |
_ Dulcomes (P55}

POs PSOs
COs 1 3
a1 l2l2lals|s 3 |10 11 | 42 2 3
Co 1 D Y N Y R R R |
COoZ I T3 3 I I KI I |
COG 2 i K| ! 1 3 3 3 3131 2 3
Cod4 alal2(3f(3f3afafrafsfara 3
cos5 [s|3fals|alafz|3s]a]a]z]s
| 3 High 7 ‘Werium | 1] Leva
Continuaus Asaszzment [S0 marks)
= Fhrial Wiva
Review | |Raview | Review Il | Publication Reporl 1&;::]' Vocoe
18] {10 110] [10] [10 Marks] Examination
s S [50 marks]
! Marks 100 . 1an 10100 N 10 Ly &0
CHalRM RIY (M eTHIRUES



M.E Asronautical Engineaing (R- 2520
|- SEMEETER (Elective-i)

20PAREC Boundary Layer Theory = i il i
| . _3 Q0|3
Nature of Course Professional Elachive
Pre ragulsites Fluid Mechanics and Acrodynan s

Course ohjectives:

The coursa iz intended ta

1. Students will acquin: hrewledga on viscous fuid flow develnpment of houndary I=2yer for
20 Tlevwes.

. Students wiluricersland the behaviour af airf gw guer Wodies with paticular 2 mphasis on
airfeii seclionz in the incompressible flow regime.

A Upon compieticn of 1he comsa, students will be in 2 pesilior 10 use wind lunnel for pressure
and farct measurdn el s on varius madels

Coursa sulcomas:
On spgnesstal completon of the souwrss. siodenis will Be ahle 1o

GO, No. Course Cutcome | Bloorn's Level
con VIzoous Flow Equaiinns | APy
[ Gog —amrwmar Boundary Layer Apply
CO3  eroulent boundary Iayrz-r R -"*F*.F"k'
Lo -ﬁpprumrnaie SUI_J':'mn T GBoundary Layer Eguetions . Soply _
W Cﬂi_ -T'ler;la E!'U_"Id; Laner . Bpply

Course cantents:

WUNIT | Viscous Flow Equations )
Maver-Sloke s Eyuations, Creeping motion, Couetle Tovw, Posecile o Brooch ducls, Ekmandritf.

UNIT Il Laminar Boundary Layar 0

Developrrenl ol boundary layer — Estimation of boundary laye thicknes:s, Displacament Fickness-
Mlﬁﬁ'ﬂ‘.’:fl‘-ufll gid wnergy lhicknesaes e twao cdhmenscnal fdosw — T Gimensional boundary Hyer
eyualivies — Sirularity solutions - Blasius sal.bon,

LINIT I turbulent boundary layer 9

Fhysleal and mathemanral cescription of wrbulence. lwo-dmansional lurbalent boundany layer
squalions Velocity nrofiles = Irrer, ouler and ovedap layers, lransition fram laminar f0 wurbulent
Brundary layers, urhulent oundaey lawar on 3 &l plale, mizing i=engih hypothesgis.

LUNIT W Approxhimate Selutlon to Boundary Layer Equationg o
Appraximate integeal mothad s, digital compuler soluticns — Von Karman — Polhausen method .

UNIT ¥ Tharmal Boundany Layer q

Iniraducten b lbermal koundsry layer — Heat iranafer n boundary yve: - Conveclive heal ranstar,
imporls: e o non dimensional numbers — Prardtl nomber, Bussel nomibar, Lewis number ete.
Tolal: 45 Pariode




M E. Asronsulical Engineenng {F2- zo)

Refarences

1. Al Reynolds “Turbulent Nows in Enginesrirg”, Joba Wiley & Sons, 1980

2. Frank White - Viscous Floid flow — Mcisraw Hill, 1482

3. H. Schlichling, "Boundarny Layer Thaary™, MoGraw-Hill, Mew York, 1979,

4. Ronald L., Panten, “Incompressible fluid finw”, Tohn Wiay & Sons, 1584

5. Turcer Cobecr ard Poter Bradshaw, “WMomenium transter in boundary lyers”, HEMisphere

Fublishing Comperation, 1977

Mapping of Courss Outcomes (GO with Programme Suteomes {PO) Programme Spacific
i ~ Owterimas (PSO) - =
| PO P50s
Cas T 7 {
ERERE slelz|aflal|{nfju2|1]2h |
o1 1| 2 : 3 Al e Wrss e Yo lls -1 (S 1
coz2 o3l R R | - ==l 2
CO 3 3] 5 ]a]= | - | =1 2
Cod 3lz)| al3s)i1] .- - | o b2
C05 S EEHEBEEEEE | = Wit
& High i = I 2 |"."E|!:|IIJIT'I
Formmative assessmanl
Bloom's Lewvel Assessment Companent ‘ Marks Total imark s
Remember _:-:2‘.=1i|ru:= Lz = - i )
Understand  Tutnrial Clasz £ Assigonmen 2 1
Altendanne 5
o - Summalive Assessment
Internal Assessment Examinations
Bl i Final Examination (&0
oS CHRAON | Ag _107.5) | IAE <) [7.5) | IAE - W (16} | L
Remember | 14 | H-.I- 1 10 LiTe 2
Lnd erstand 1C 10 10 &)
Spply | 30 30 ' 30 &I
Analyre
Ealuasie !
Croaleg
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A E. Aproraudical Enginesditd [ 200

. L|T ]
20PAREQ2 Abrcralt Design AL
JCICIE)
_ — |
Hatura of Course Profeasional Elective = : '
Fre requisites Flight dynamics, Aircraft Dasign Project |
Coursae sbjaclivas:
The pourse iz nlended 1o
1. Toimpar knowledge o the stadenls an vasious ppes of nower plant types and also oexpoze
them principles of asrodyn@miss anc strocloral dezgn asoects
Z. Taerconmoe the stedents 10 sy advancad engmnagilng develapments
Course putcomes:
on successtal completion of the Sourse, students will be ahble ko
CO. Ha, Caurse Qubcome Bloon's Lavel
iH Feuiew ol Developments in Awa101 Anply
Co2 awer Flant Typas and Charactensiiss | Anply
Co2 Hralimmzey Dangn Apply
0 srecial Prohlems Anply
CO5 iEtlul:l.ural Diggn _ Apply :

Caurse Sorfents:

UMNIT | Raview of Devalopmeants in Aviation 9

Categores and types of arcrafls — wadcus configa-aions — Layouls and their relalive ma-itzs —
shienglh, slilleess, (@il sala and boos regeiremeants - Manceuvenng |2ad Taziors — Gust and
mar ey abitily crvelopes — Oalansme and enanesuyenng loads on kail planes

LUMIT Il Fower Plant Types and Characteristics 9

Charactarstizs of Dilfeanl typaz of power planls - Propollern charamernistics ant selaction -
Relaliye merits of lacalion cf power plant.

UMIT Ik Prelliminary Deshgn 9
Sedeclion of geametsic and agrodynamic parameaters - YWeighl cstmaton and balance diggram

— Drzag estimation of complete aircralt - Level fght, Slimb, takeaf ard landing wakcalalions -
rangs 200 sodueanca — stakee and dynaamis slabiily estialtes — conircd requiverments.

UNITI¥ Special Problems 9
Layout peculiafilias of subsonic and supereons aircraft - optimizoten of wing loading 1o
achirve desired performgneg — lnads on ondzrcarizges and design requirements.

UNIT ¥ Stroctural Dasign g

Ezlimation of loads on comptele aircraft and components — Struciural design of Tuselage, wings
#id undercarnades, controls. connections and omls, Maierials for mode-n aircrafl — Matliods
ol analy=is, tasling and fTabricalion.

Total: 45 Periods



M E. Agrpnzutizal ERQInesring (R 2006

Refarencea

Ad Lebodenskl. "Molog on airvlane dasign', Pan-L 1152, Bangalore, 2008.

D.P. Raymer, “fursrafl concaptual dasicr”. Alds Seres, 1933,

E. Taranbeek, ‘Synthasis of Bubsoniz Aimplane Dosign”, Delit Univarsity Press, Londan 2049
E.F. Biuhn, "Analysiz and Casign al Flighl WVehicle Structures”, Trstale Ofzet Co., ULS.A 1980,
G, Coming, "Suparsonic & Subsonic Airplane Dasgn®. I Edition, Edwards Brothars g
Michikyan, 20085,

H.N Kata, Integrated design appeoach o Design fly by wire” Leclure noles klerllne pub,
Bangalone, 1952,

7. Michaal Mo . Michae! G Miu Sidraina Strezs Analysiz & Sizing 15t Edilion 1937

e

o

Mapping of Courss Gutcomes [CO] with Programrma Ouleornas (PO} Preagramme Specific
COutcomes (FS0) ]
PO=s PE0s
COs - —— —
i 2 3 4 | 5 & T & 8 119 |11 12 |1 21 2
o K 2 z 342 K; 7 3 z 2
co (a2 [zlw]l=lilTlalallals]= -
Cod 3 )1 2] - L 30 a Q2 e lie £ 2 lla :
e 12 2 |2 3] 3|2 [a]?:2 2
o5 3|2 |2 a0 T Al 2 fie]=s e | = | =
I 3 High - | 2 B=dum
Formative assessment
Bleam's Lavel Assessment Component Marks | Tatal marks
Renenber  Onling Qs 5 |
LInderstznd Tubtarial Class £ Assignmant 0 f 5
Attendanca I

Summative Assessmend

Interpal Aczessmenl Examinationg

Eloom's Cateqo -Final Exarmination (&0
Y AE- 1{7.5) | IAE N {75} | 1AE — {10} (66}

Hemember 10 T 0 20
Undersiand ' 10 10 | 10 27
SEply 0 0 A il
'Anal','?e
IE'-.'.':‘ll.JH[I:"
fCrealn

i
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#d.E. Asrongulical Exginsannd (R 2020}

EEDNELR
20PHRECS Theory ol Elasticity | TiRlC
HENE
__|3[n]ofa]

Mature of Coursa Professional Elective
Pra requisites Adrraft Materig] Process, Compasitc Materialg |
Coursa oblectives:
The zaursa is intended 10
1. To mpart kinow'cdge to students on basic governing aquatens of elastizity. solang of 200

groblams in Cadesian and oolar coordinates
2. Tointrpduze varnous Llhasnes and melhods 10 solve Warsion relaled preblens
Course putcomes:
Ch successful compeiion of the course. shidants wall ba alle e

GO, He, Course Gutcome | Eloom's Laveal
CH =laslic oonstan's Apply
G Basc Equations of Elasticity | Apply
|
co3 |E - [ Probslarns i Cartosian Coardinates | apnply
| == L e

204 iE - O Proalems in Palar Careinatcs | Apply

o5 |T|::r&it:n Apply
Coalrsn contenks:
LUNT | Introduction G

Dehpdicn, neiafions and sign comvantions |as slresy and steon Siiess - stran ralahons, Sleam-
displacerugnl relalions- Elastic canslants

UMIT Il Basic Equations of Elasticity 10

Equalmns of quilibnum - Sompathility 2quatiors in smins amd st sses —Soundasy Gonditionz -
SAIm-Verancs principle - Stress olipsad - Sieess invaniznts — Princips stresses e S0 and 3-0

UMIT Wl 2 = O Problems in Cartesian Cogrdinates |

Flare slress and plan slain problams - Aing™s stepss funclion — Bibarmoome aguabiors - 2-
O prablems — Cantilever and simply supporled Deams.

UKIT V¥ 2 - O Froblems in Falar Coordinalas 13
Ecualioms of cquibbiun  Stkan - displanemant relztions — Stress — Stran relatons - Aing's SrEES
funrlion — Use of Duncer®s table. - &x symimztric aroblems - Bending of Curvad Bars - Circular Dises
ard SCylinders — Rakating Discs and Cylinders  Kirsch, Boussinasqur™s and Mishell®s prolhems

UMIT ¥ Torsion E

Cogomb™s  theory-Mavers  theon-Szict Wenzrbs  Seme-lnwerse nethoed —  Tasson of
Cirsula-. Ellplical and Toangular sechioqs - Prand! s theary-Rem brane analogy.

Tolal: 45 Periods



M.E. Aodongulical EAQINEENG (R 202

Raferancos
1. E.Sechler, "Elatticily in Engineering’ John Wiley & Sons Ihe., Mow York, 1980,
2. Enrico Voltera and Caines. J H, Advanced strength of Materials, Freniics Hall 1889
A 5P Timashenko and )M, Goadiar, Thaary al Elasticity, Mo Graw. Hill, 1935,
4. Ugural, A0 and Fensier, 5K, Ardvancad Strenglh and Apphed Elastleily, Prentice hall, 2003
. Wang, 1. Appled alasticty, MeGrae =il 19903
=
Mapping of Course Qulcemes {T0) with Pregramme Quicomes PO Programme Specific
Cutcomes (PS0O) =
POz FEOs
COs e - ; — —
t(z|3]lals|a|7]e|c[w]|nn]12]1]l2h
GO B EREN B EE - == 1]- ]2
Goe alz [a[ 1= g ]
C03 a1 ] 2] a|z]. 2= ER |
code | 3|2 af 3] 2
G5 g 1 ] =2 e = 1
3 | High - = Medum
Furmativeisgs manl
Blotm' s Lewvel Assessment Companet Marks I Total marks
[ermemier b G 5
Understand Tuteral Clasz ! .ﬂ-.ssignmeni B B = 15
4 lenanne By

Summative Acssessmant

Bloom's Category

Hemermbwr

Inteernd | Assessment Exanvonallons

|AE ~ (7.5} | IAE— Il [7.6) | IAE - Ill {10)

Final Examination (€0}

110 1 1 =0
Undersland 10 1N Y
Apply U Al A0 G
Bnalyze - E =1
:E'l.'-flllJEIlU
:TE."EF |
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M.E. Asrerautical Engineaning [R- 202d)

. i ~
20PAREDY Rocketry and Space Machanics . L TP <
B - | 3 0|03
Halure of Course Frofesziongl Elective
Fre requisites Propulsion
Cayurse objactves:
Tha coursa iz intended 1o
1. Tafanuiianze he students on fundan-ental aspecis of racket propulslon
2. Tolwimtianse he siedents on Mot stating of rocket vahlofe and speoecrait dynamics.
Course outcomes:;
an sirceassiul camplalion of Ihe coursa, siudents will be ahle 10
CO. Ho. | Course Outcome Bloam s Level
Ll !Z:-rculal bccha o Appsly
oz Iﬂalﬁllitc‘ Dy narrics Ay
CO3  |Rockz1 Melion Ay
COA |Rocke! ferodynamis Apaly
i — :
COL o Slagng and Zondol of Rocket Waneeles Epply
Lo urse Cortbe nls:
UNIT | Orbital Mechanlcs L
Descrplicn of solar systemr — Kope™s Lews o1 plansiary mation — Mewtons Law of Lriversal
gravilaton — “wno Doy and Threg-bocy problams —  Jacobis Integral. Librations poonks
Estmannn of arvtzl amd escape velocites
LINIT [l Sateihta Dyramics 0

Crosyrehronag aivd geoslulianany saellites- fackors datermining We tires of sarcliles - satel le
pererbations  methods o calculzie perurhetions- Hobhimare orbns - ealealabion of oibil paramelars,
petenrmahor & saballite “erlangular cocidmates rorm arhilal elamen:s

LUHIT Il Racket Motion 10

Frirciple o operalon of racket molas - bresl agualiosn — ane dimansianal and tea dirmensioegsl ockeat
molione: in free sprace and norageneous gravilationzl Telds - Descrption of verical. irzimed and
gravity lrn lrajeclodies celennmations of rance and alifuce - aimple approximalkns 1o bureout
vedouiy,

UNIT I¥V Rocket Aerodynamics q

Mesenption A vamaug Ingds axparivnces by 3 roakel passing througn atrosphooe - drag estimabon —
wave drag =din fichon drag, lorm drag and base pressare dag - Beattalny in missiles -
porfonrance At vardas alilodes - conizal and bell shaped ovzzlas - =dapted nozales - rockes
chiggers an — laarctung problems

UNIT ¥ Staging and Conlral of Rocket Yehldles 8
Merd for muli-staging of rockel vehicles — mulistage vehicle oolimizaton - slage separalion
dhyamics ard sopaimiun lechhiques- aemdynaric and el ountml relhods of mokel vehicles -
SITwC.

Tolal: 45 Periods




ME Apwonsutizsl Enginesring (R 202¢;

Referancos

1. E.R. Parker, “Materials far Micsiles and Spacecrafl”, MocGraw-Hill Book Co,, Inc,, 1552,

2 GP. Sutten, "Rockat Propalsion ElementsT, Jahn Wiley S Sans Inc., Naw Yark, B"Editlan, 1958,

4. LW, Comelissa. "Rpckat Propulsian and Space Dyrnarmcs”, JAW. Freeman & Co., L, Londan,
1982

4. Wan de Karp, 'Elements of Astrg-mechanics”, Pitrmen Putalishing So., LWL, Lendon, 1980,

F—

| Mapping of Course Culcomes [CO) with Frogramme Oytcomes (PO} Programma 3pecific
Culcomes (P30

COs e - _ | F‘_Eﬂ_s N
1lelalw|s|ls|7sln|lalw|n{ezl1]z]
Y 1 i 3 3 3| o= " i
co2_ | 303l s| uiit == .| = 2
cor [s|1|z3]3|s]- 2 w
. C0s a2 sl 2] ==}z = 2 1
cos [ a1 [ 3] a0 i
] 3 | Hgh J = 2 |Madium
Farmallve assessmeant .
Blowirm's Level Ausessmenl Camponent | Marks Taotal marks
Hanicmhar i Cui2 3
LIndarsland Tutonal Class ¢ Asgignment fi 15
Allendanea ‘ =

Summalive Assescmant

, . -
[ | Internal Assessmenl Examinations

Bloom's Catagory | \AE  147.50 | 1AE W (7.5} | 1AE — MI{10} Final Examinaton (60)
EHE‘IT:EFIIUE‘T 10 10 . 10 20 "
Uriuderestared 10 10 17 20
apay sal 0 ‘@me o 5 = | &0
Ang yre -
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N
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ME. Anrowiulicd Ergainganitd (F- 3050,

MLGE
2P AREQS Exparimental Strass Snalyshs 3J:(l)h { E -%

Mature of Loursa Professional Elegtiva

Pre requiaites |5lmngtl'| af Matarials

Course objeclivas:

The course is wmianded 10

1. To make the slwdonts lgam basic principles of epodalion. slectncal resistance sirain gaugas.
phoioelasticity and

4. Toma«g the Sudents eam inlefs roratn lechhlque s and non destructive methods

Courge ayicomes:
O suscessiul campletion of Be course, sludents will be ahie b

G2, Mo, Course Quicurma ] Blaam's Lavel i

i .'.‘.Irh'rrnl hernanics - Ay
._L'.T.IF' -EEIF}"HE Crynarmcs | Ay

il -L-lc-::ke-t hdal en | Apply
_FCIi -ic*:ket AEIOd Y anncs | A Di;-’
| e b -E!ilmlllﬂ ':;I|I:| ol RUET‘:H Vahicles il Apply
Course cantenta!
LIBIT | hkrod et i B

Prirciple of mcasLicmonts-Sccuracy, sensilivily and -anga- Mechaqcal, Oplcal, Acoustcal and
Eluolies uxlensameters

UHIT Il Electrical Resislance Slrain Gauges 12
Frircipla of operalion grd reguirements-Types and thedr usas-BAalerials far stra n gacce- Calibration
anc  terperature Conpensaton Gress  sersiliviby Basells analysis-shedlslons Dridge-
Faotemticmeter Sircuits fo static and dyudme sSham reasunsrertsShar podicale s Spolation of
shigin ga a9 o wand Lonel balznce

LINIT Ml Principles of Photoslasticity 3

lwo dimersional phslo alasiciby-Cancepls of photoelzsis 24ecis-Pholcalashe mdlasals- Sress
cpic Aaw-Flane polariscope-Circular  polariseaos-Traasmssan aod Reflectior bype-cifert of
stressed model in Plane and Circdlar polanscope Inla-pelabor af fioge patern lsocomcs and
l[sochromalice -Frince  thawpening ard  Fringe  muebiplicanon iechniones-Compensation. aw
separaton fackmngues-Inlroduction ‘o three dimans cnal paoioslasiniy.

LINIT IV Photoelasticity and Interfarometry Techniques q
Fenge sharpening ane Fringe malliplezalion echrques Sompoensana ard separdlon echrgues-
Calbralion mathods -Phuela elaslic malarials. Intraducion o lhree dimensional phaloslaslicily.
Miro fringes - Lager holngraphy — Grid methods-Simess oot

LNIT ¥ Nen Dastructiea Tachniques T

Fadiography- Lllrasonics- PMagnete particle inspecitcn- Fluorescant penetrant technicue-Eddy
curr el bestng=— thermogramy— MICRD FOCUS O scan.
Toial: 45 Periods



M E. Aercrautical Engirseriig (FL3030)

Felarencen

1.

A ) Durelli and V.. Parks. “Apire Analysis of Stain’, Prentice Hall Ing,, Englawaoe Clffa, pew
Jersay, 1920

2. G.5, Holister, “Experimentzl Stress Anglysis, Prinoples and Mothods™, Cambridge Univemsit,
Fress, 1987,
3. J Prasad & CGK Mair Mon-Desiruchve Testing ard Cwvoluaton of Material, Second Ediwn
Faperhack -ISEN-13- 9FR-0070FO7030,Amezgn, 2011
4, 1W. Dally and M.F. Riley, "Expermental Stress Analyris', MoGraw-Hill Book Co., Moy, York,
1985,
3. b. Hatenyi, "Handbaok of Sxparimental Stress Analyss”, Joko Wiley 8 Sona Inc., Mewr York,
1560
. P. Fordham, "Mon-Dasraclive Testing Technigues” Busingss Fubkicatons, Londcn, 1368,
7. SrnahL.3., Raghavahd R., Lingaish K, GargeshaC.Pant B, and Ramachandra K. -
Expenmental Stress dnalysiz. Tata MoGraw Hill, Mew Delhi, 1954
3. WS sindal Experimental 3ress Analysis, Pearzcn [ndia, IZBEN: 9732332503533, 2012
Mapplng of Course Quicomes {Z0) with Pregramme Ouicomes (PO} Programme Specific
Culcomes (P30}
PO= PE0s
COxs - | T —
1 2 3 4 | 5| 8 7 810 |11 12 1 c [
conr |1 |2 s3] 3]a]|:= = | & 2
B 3 Z K; 1 1 & - s 2
waki I T O BB [ 2
GO 1l BER Y RN | - | 2
vl 311 a3l a]2 | ; 1
3 . Higk | - | | z II".{F!diIlI'I'I
Formalive assessmant
Bloom®s Lewvel Assessment Companent Marks Total marks
Hamember fonhme ez . o | . -
Lindersiand Tutcral CIAss F Asangnrmonl S o0
=

Bloom’s Category

Atteadarss

Sumimallye Assessment

Internal Assessmanl Examinations

| IAE = | {T.5) | IAE = I (7.5)  (AE =1l {10)

Final Examinalion [EQ]

Femamber 1c 10 T 20
Understand T 10 10 TN
Spply A0 AD D G
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Crenle
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M Areonadical Cogusannd (R-2020)
- SEMESTER (Elective-ll & Iil}

ZOFARET Thaary of Plales znd Shells ILITIPIC
. . - |30 |n0|3
Halura of Course Professicnal Elective
A
Pre requisites Strangth of materials

Course ablectives:

The course = intendeo 1o _
1. Upen coroplelicn of the course, studants will gel knowledgr on the betwviowr ol plialss

2 Sludenls will cel knowledge on shalls with different ceametry under various ez of loads
Course aulcemas;
O sacces sful cemplation of The caurse, studenls will Broatila o

GO Mo, i Course Qutcome Bloom’s Lwal_
T !‘:Il't:-ital Machanics ' Mpply T
i ISEt&IIIlE Dyriarmiss Apply
€02 Rochket Rglion Anply

! Coa . cohel Beradynaims _Apply
i COs i':‘.mging and Conlrl of Rocket Wehic'as ; Apply

Caurse contems:

UNIT | Classical Plate Theory B
Clazsical Plabe Thuory - Sssumpbons - Dilferentizl Ecual cns - Boundary Conditions

LNIT Il Plales of Various Shapas 14
Mawier's Method of Sotubcn for Soeply Supported Recianguer Plales - _ewy™s Metnod of
Zolunn for Bectangular Plates uader Difered Bodwday Conditcns Gircular plales,

UNIT il Eigen Yalue Analysis a4

Stacxlity ard Fraa Yioralicn Analysis 2° Reslangular Piates with vanous end canditans.

UNIT IV Approximate Methods 14
Ravlegh - Ritz, Galerkrn Mothods- Firnle Diffa-eoce felnod - Applcalion o Beclangula-Plalos
for Slatic, Free Vibration and Stakility Analysiz.
UNIT ¥ Shells g
Bazic Concepls of Shell Type of Stnuciures — e nbrane and Bending Thecrizs for Circular
Cyhindrical Shells.

Tetal: 45 Penods
References:

1. Flugyge. W, Streases m Shells, Sponger = Yelag, 1953

2. Hariy Hraos, Thin Elasfic Shells" Jobe Wiley and Sors 1987

3 TKMaradan & K Bnaskar “anglvses of plates — Thoory src probloms’, Marasha FublishingCo
194949

A, Tunoshenka, 3P, and Geec. LW, Thraw of Elastic Sabiliby, MeGraw Hil Rzck To 19586

Lo Timashenks, 5P, Winowsky 5., and Kreger, Theory of [Mates and Shells, FMoGraw Hill Baas,
., 1850,




i, E. Aerorantil Engeeeriog fFa_soop)

Mapping of Course Oulcames (CO) with Programme Qutcomsas (PO Programme Specific
_ Dutcomes (PS0}
POs | PSOs
Cos |
1 |2 s 4]sle |7 8)o|w]|u|jz[1]zEk
well I ReR| N EEN E | S sl i P '
; cop T\ a1 e = =5 Ea
N el 3 (.1 ] 3 1Al = . 5 =
04 3 Z 1 3 1 - - - - - - 2 .
CEg sl szl Fel= )] <] 1
3 Hink = 2 Madiam L
Formative assessmant
Bloom's Leval Assessment Componenk Marks Total marks
Ferwmber Onlne Suis B n
Lindersiard Tulorial Class ! Az20r mant = 15
Attend ance = |
. Sumatye 485655 mgmnt =
| Inbernal Assessment Examinalions
Bleom's Catego ' Final Exarmination (60
' Y L E- 1175 [ AE- sy | WAE -0y | o)
:H-nrnerr kar . 10 ‘1 13 20
Undarstand |10 T , 10 - 20
Apple a0 30 I 0 ' B0 '
finalyze |
Ewdluate '
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M.E. Aaronautica! EnginnaiT (R 2550

L T |
20PARE12 High Temperalure Problems in Structures et ) L ':_!
- | 309 03
Mature af Coursa EFI'D'[E'E-Eiﬂ-I'IEI Electjvea
Pré requisitas Rircraft struclures
!

Courze objectives:

“The caurse ig intenden 1o
Lipcn complation of the caurce, clodents wall lzam the analysis of har,
2. Students will leain the plane lruss and bazm under mechanical and themal loads.

Colirse gultcomes:
11n succes sful completion 97 ha course, =ludenls will be able to

C0, No, Course Outcame i Eloom's Lavel
| o - Tamperalura Equalions & nerndy':amii: Heating : Apply
Co2  [Thenral Stress Apalys s Apply
03 Thenrad Sless i Beames, Trusses And Thin Cylindars | Saply |
S04 |[Tharmral Stresses 1 Plales ,_ Apply
COE Epecial Tr:-.p-ics & Motloials o ' Apply |

Course canlenis:

UMIT I Tamperaturs Equations & Asrodynamic Heating a
Ragcg of conduchor, radiahan snd caawveclen — Foudaers equation — Booodzry and il
concitions — One-dirmanzional praoblem formalatians Mothods and Solations. Fleat balance
aqualion for ideahsed sirucluras - Adabaic lemporature - Yarizions — Evelualian of transient
temperatire.

LINIT Il Thermal Stress Analysis 2]

Thernial stresses and strains - Equationg of agailiarium - Boundary concitions — Thermectaslicily
- Twa dirmensional probeeens and sulwtians — &iny siress function and applicasions,

UNIT IF Thermal Siress [n Beams. Trussas And Thin Cylinders 9

Andlyses al bar, plane Foss ano baam uncer mechanical aalds  and tempoeraiure. Themal sress
and lvsiz of thin cylinger.

UMIT IV Thermal 51rasses In Plates. o
Frmbrane thama siregses - Bectangolar plates — Circolar plates — Thick plates with temperatong
varding alaag Mickness.

UNIT ¥ Speclal Toples & Materials g
Thermal bucking  Analysiz incleding malerial properies variation with tempera;uro.

Todal; 45 Periods
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Feferencos

1. A, Brung snd HW, Jerome, "Theary of Thermal Stresses”, John Wiley & Sons Ine. New Yoy,
1980,

2. Dl Johns, "Thermal Stresa Analyss”, Pergpamon Press, Oxford, 1925,

d. W Hel, " igh Temperatur efects in Alrcrafl Stroctures®, John Wiley & Soas Ine  London,
1986,

Mapping of Gourse Dutcomes (CO) wilh Programme Oulcomas (PO} Frogramme Specific
Culconigs (PE0) ==
PCrs FSls
COs ; r
1 7 3 £ ¥ I 8 |10 |1 12 | 4 2 B
o 1 X 3 3l = . = | = : =
CO2 sl zlaf 110 = == ' = =
ool 3 1 3| 313 - - - - - . -
oo 3 2 3 3 |- - - - - 2
o5 1 1 ) 3 7 - - - - - - 1
1 High - 7 Medinm
Farmative assessmenl
Bloom’s Level Assezstent Commponant Marks Total marks
:HJ.'.' mcmhbar Carline Sz a )
Mndersiand lotoral Class ! Sesignmenl 5 15
' r&ll&ndanm a]

B Summative Asseagment |

[ntarnal Assessment EXxaminations
Bloony's Cateaqor Final Examination {60
aory IAE—1[F.5] | IAE —II [7.5) | LA&E — I {10} (B0

Femamber 10 10 11 2
Lindrrstand 10 10 [ 10 20
&y a0 A an &l
Anatyze |
Eviluala ] | =
Creasle
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20FARE1S Fatigue and Fracture Mechanics E _T_-
L
Hature of Course Profassinal Elvclive

Pra e blsiles Mechanics of machines

Course ohjectives:
Tha coursa is intendsd o
. To make the students keam about Tundamentals ol Toly g & fraclord rmedanics

£ Gtudents learn aboul stalsncal aspects of fatioue Brhawioor & latigue desgn and estirg of
gernspace slroctures.

Courseg auteormea:
O guccessidl complelion of the courae, shudents will be ah & ko

Wy

! €0, No. Course Dutcomea EBloom s Level
I CiH .:-:F.Iti-.]lrE CXF Sdmuctures ftea il
| Co2 (Bratistical azpeclz of Falgue Behaviow Apply |
! n ik “hysezn aspecls of Faliouw . e J Apnly
A r “raclure Mechanics Il-.p;.‘.-l'; -
i o5 -=a'.i-_:|l.n=.~ Desinn anc Testing el Epiply

Course contents:

UHMIT | Fatigue OF Structures 10
S curves - Endorance linil — EHect o' maan stress - Goadman, Gather and Soaerben
relatians and diagrans — Molches and stress corcentrations MeLbars gtress condo nlratein

Taclors — plasic sirass concentratian factors — Motzhod S-M cureos,

UNIT || Stallstleal aspects of Fatigua Behaviour B

Low cyele and Figh cyoe atigus — Sallin-Ranson™s relation — Tranzition e — Cyclin
Strain hardening and sullerrng — Analysis of Inad hisornires - Cyele counfing schniques -
Zumulalwe damagy — Miner's theary — othar thecries,

LMIT EH| Physleal aspectls of Fatigue 3

Phase :n fatique life — Crack inifation Crack growlh - Final fractore — Dislocatons - Faligue
fractire swifacos.

LENT Y Fraclire Mechanics 15

—lrength of cracken hodies — potential energy and suface eneray — Griihth™s Thaory — [reia —
Drein gxiension of Grfitlhvs thaory o duch's malenmls — Siress analyeis of cracked Lodies -
Effect of 1 cRness an [racture toigghness — Sress intensly Tactors for tepizal geomatias

UHIT ¥ Fatigua Deslgn and Testing ¥

Safe life and fail safe design plulesasines — Impoeance of Fraclure Mechanics in as-gspace
struclme — Applicabon o compasite mate-ials and stiruclees .
Tolal: 45 Periors



Reférences:

M.E. Asronsulical Eryiniarkg (Fragm)

1, {GEh "Mechanics of Fraciurs”, Vol Sitholl and Mocrdhoff Infernatansl Pobhahing co,

Methaerland, 1933,

2. D.Brock, "Elementary Cnglhearing Fracture Mechanics”, Noordhoff Intsrnational Publishing Co |

Leorwibo, 1504,

A LF.Knall, “Fundamentals of Fraciure Mechanics®, Bulleraodh & Co., (PublishersiLId., London,

A3,

d. W Ramrgis and 1. Ripley, "Fatique of Aircraf Sinctares”. Pergaman Press, Oxford, 1933,

Dutcames [PS0)

Mapping of Courso Qutcomes (CO) with Programme Ouicomes (PO} Programme Specific

POs  PSOs |
COs= — ——— T . -
1 2 3 b 4 k R £l 101 | 11 12 1 S [
ol il 2 [ a| 343 o = = P T
Ciy2 Fa | 2 ERE E
€3 halila)als Zl =
coa [3lz ] ] al1]=]al- 2 |
| oo 1T a2l 3tlizba " NEE
1 i Hink, | 4 __rﬂad-um_ o
I Formatlee pas e ssment == |
Blogm s Lovel Agsessteol Somponent Marks Taoral nﬁl
Rarncmber Drline Quiz o
LIndersland Tutorizl Class § Assianmant 15
&) Lendanca 2

Surminative Afsossonl

Intarnal Assessmant Examlmallons

0ARD OF STypses

Bloom's Cat Final Examination (G0
O LAY VAE =1 (7.5) | WAE =11{7.5} | IAE - 1]l {10} (6}
Roemerkneg 10 10 11 20
Lnderstand 10 i 10 20
A gy 20 3 ’ AN Al
£zl Ze '
Evaluale l
LareAlE |
CHAIRMA Y7 -
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__L E_T —
Z0PARE14 Industrial Asrodynamics —1. _P C_.
3.0 0|3

Halure of Course Professional Elective |
Fre requisiles e rodynamicy ‘
Course abjectives:
The course is intended to
1 Lpon compietion of the course, stodenls will lsarn abeol 1on-aaronautical vses of

SAEMIC YOAMESS SUcT 25 road virlmcle, bBilde g aaredymarmic s
2. Btuderds will learn about problems of flow ndused vibealicn s,
Loyrse outcomaes:
On zaccesslul comalelan of the course, studenis will be ahie 1o

L0 No, Courss Dutcome Blusm's Lavel

i =ahgue O Simictares Apply

o Statislical aspects of Faligus Behavianr : Anply

O3 Phynical azpocts o Foboes I Sprply

A Fraclure Mecharics Ay

I I

D5 Falicne Besign and Testing I| Apply
Courss conlenls:
UNIT I Atmosphare g

Twpes of winds, Tagnes of vanation of winds, Almesplans Boandary Rayer, Effest of erram on
cradizm height Struciure of Lurtulenl Mows,

UNIT I Wind Energy Collectors o
Hlor 2cntal aqs and verhical gris machings, Power corfloient, Belr coslFoient By mormenlinn theary.

LUNIT Il ¥ehicle Aeradynamics 9

Fower requiramenls ang drag coefficients of automobilzs, Sfocs of oot back angle, Acrodynamiss
nf irgins and Hrversrafl.

LINIT IV Building Aerodyhamles 2
Pregsure disiribiotion an ke ress baiddings, wind [ees nn boildings. Fovironmenlal winds i ciky
blecks, Special pieblenz of AN auildings Buildicg ondes. Fuilding went laben and architectorzl
ey narinss.

UNIT ¥ Flow Induced Yikrations q

Effects of Reynolds number on wake formalion of Blufl shapas, Watex induned vibrations, Galloping
ard stal Tutter,

Total: 45 Periods



Refarences

LLE. Acrarsutics! Enginsanindg (15-2021)

1. M.Sowran {Ed}, “Aarcdynamics and drag mechanlsms of bluff bodes and roadvehiclas’, Pleqym
press, Mew York, 1973,

2. M.G. Calent, "Wind Power Principles”, Chadas Grffin & Co., London, 13749,
3. P. Sachs, "Winds forces in engineering”, Fergamon Press, 1878,
4. RLE. Blvins, "Flow indacad vibratices", Yarn Maztrand, 1950,
Mapping of Course Outcomes {CO) with Programme Outcomes (PO) Frogramme Specifie
Dutcomes (P50) —_ -
POs PSts
Cos T T y
1 2 3 4 | 5| 8 7| 8 9 |11 12 01 2 G
o 10 2) 3f alz]=|e=] - . .
— 1 2| P — ] -
oz 23| 1|1 =|=|=]==]=]?2
coz 3.1 [iaf ala] == s |= 2
— |
CO4 a = K; 3 1 - = | = Z
0O 3 1 3 ] 2 - - - - - - I
3 Hick | = 2 |ediymm
Formative assasement == _I
Bloom's Lawvel Assessment Component | Marks Tatal rmarks
Foermcar bz Orhe G 5
LInd & rstand T.navisl Clags ! Assignment 5 15
Sttendan:a | 3
Surmmative Ascesgment . ——
Internal Agsossment Examinalions
EBloom's Categor E= 1 Final Examination (63
dory IAE — | [T.5) | IAE — I {7.5) | 1AE — W1 {10} (ed)
Rememhbear 1n A 17 I
Linderstiand w9 | =0 1 20
o,y 30 0 ' A B0
Analyra |
Evaluale ' |
Ceaale




M.E. Asranautical Enginuadng (R 2520

_ L {1 '
JOPARE15 Hypersonic Asrodynamics THELC
| 30|03
HMatyra of Courzea Professional Elective
Fra requisilas Ae rodynamics
Course objectives;
Tha conrse iz intended 12
1 To make studenis learn dhe peculiar hypersenic spegd fow charactedztics peraining Lo flight
vehicles
2 The approsinate sclulon mealhods Ffor bype rsonic Toses,
3. Ihe objective iz alen by in-part knowledge an hyporsanic viscous irteractions ard heireffect on
aclodyni@rmis heating.
Course pulcames!
Cn snenessful complet oa of B e courge, stodends Wil Be abla s
CO. Mo, Coursa Gute s Blosm's Level
&ai Sasis of Hypersonic Asrxlynamics Apphy
cO2 Surdace Inchnatsn Methods Tar Hyparsenic iovisced Flos Apiply
O3 Apprazimabz Melhads lar Fwiscd Hepersanin Flowes” | Apply
4 Mismous Hypersanic: Flow Theory i Apeply
Coh [ smous Interaehions 1 Hlypersurc Flows | By

Course contents:

LNIT | Basics of Hypersonic ferodynamics B
Thinshock laysrs — entropy layars —low density and Figh dersily Tows — [yeaessonic fight paths

Freparsonns Mghl sircilarity parametess — 302k wave and expanson wave relal ons of ineised
Frypersoric o,

UNIT Il Surface Inclination Methods for Hypersonic inviscid Flows ]
Local surface inzlinatian maothads — modil ec Mowtonian Law — Mowlgrian theory  tangent
wird e o tangent core and shock exprnsion metheds - Salodlalion of sudzca Tow proper ligs

UNIT Hl Approximate Methods for Inviscid Hypersonic Flows' g
Anprocimate methorls hypersonsc srall dishirzance aquatinon and theary - chin ghock laype

theory ~ Blas! wave thaary - sntropy effects - rotatinnal metnod of Soaraelensiss - iypersoens
shack wave shapes and coarelasons.

UNIT I Viecous Hypersanic Flaw Theory 10

Flavisr—310kas equalions — baundary layver equeations for hypersonic Aow — by persones soudary
layer — hypRrsonic boundacy [ape” thaory and non sinilar hyparscnie boundary |ayers —
hypersanic asrodynarmc heating and erdropy layars ellecis on Aerndynamiz heating - heat fiue
HELMELon.




1. E. Asronsulizal Engimsanng (R_zam)

UNIT ¥ ¥iscous Intaracthons in Hypersonic Flows ]
Slrong and wagk vizogus inleraclions — hyparsonic shockwavas atd boundany layer inleractigns

— Estimaten of hypersams boundary layer ranstion= Role of similarily parametar @@ &mninar
viscos interactions in hypersonic wiscous ow.
Tetal: 4% Periods
References
1. dohin B Aanderzaen, Jr, Hyperscoic and High Tamparalure Gas Dwamics, MoGraw-Hill Senies,
Mewe Sark, 1996

2. nhn T, Bedin. Hypesonic A=mthermodynamics, 1994 AlAA Ina., Washinglun DL
2, JohnDAnderson, Ji, Moderm Compressible Floy with Historical perspealive Hyparsonic. Sorigs.
g, Willigr H. Haizar and David T. Prafl, Hypasonic Aie Braathing proopalsion. AlAs Education
i,
Mapping of Courze Dutcomeas (GO} with Pragramme Onteomes (PO) Programme 3pecifls
Dutcomes (P3O
POz PEQ=
COs - —_ f———— ¢ -
12z als]e[7z]afefw]n]u|1]2h
Ietel 1]z lsa] ala : A ERE
= | " — 't — il

oz 4 ¥ 30 01 1 - C : 2

12003 d 1 d 3 I - - - - - - 2

o4 il 2§ sl gl e | . I 2

el SRR R e e = F= ] = |= | 1

2 High I - | 2 |Mu~u:llurr'-
— Formative sgsesament
Blpom's Level Aggessment Component | Marks Total marks
Remambar dnlina SGuiz ]
Linderstand Filorial Class § assgnment ' 5 "
Ahendance 5 |

Summatlve Assessnent

Inkermal .ﬁ.sses-s-ment Exammatmnﬁ |
| ' ' Final Examination (60
Clotmer=gAegEey IAE—It? 5 | 1AE -1 (7.5 ! IAE — W f1) | (6]
Flarmembar 10 R 10 20
Underetand 10 I 13 ' 10 24
Apply 4 o an Btk
Fnalyze
Evaluaie I
Create ‘




M., Aeronaition! Ergunaesiog (-0

Z0PARE1G ‘ Computational Hear Transfer %H"’AEF‘
3

Kature of Course Professional Eleclive

Pre roguisites iﬂumputatiunal fluid dynamics |

Coursa ebjeclivas:

The crurse is intended 1o

1. Tomake the 2iudonls learm o solve conduclve, transient corductive, canvechve prablams
@ Shudenls kain 1o sulve radiative heal iranafer problems us ng computaticnal methods.

Coursa outcomes:
O successiul carapetion of the coursa, studenss will ba able o

GO, Mo Lourse Dutcome Bleam's Level
£o Salution 10 algelaic aqualics -Orect Melhad ard Indirect Mathoc - P-._I
Types of brundany conditiaq LRy
CoZ Zunduclive Heal Transkar Apply
O3 Tranzignt Heal Conduclsn | Apply
Cod4 [Corvactive Heal Transier Apply
Cas I?adiati‘..re Heal Tramsler Apply
1 = ]
Caursa contants:
UNIT I Intraduction 1)

Firile Diffarcuca Mathod-Introductinn-Tay rr's senss expangsion  Discretsotion Methods Fomward,
backward and cenlral difforcncing schome tor 1% order and aeccend oider Dervatives - Types of
padtial diffcrzntial =quations-Types o7 ondrs Salalion b gigebraic equalbon-Diresl Methcd ard
Indirest Mehod-Types of baurdary vendilion. FCR - FERM - Fw kA,

LNIT Il Condyctive Heat Tronsler 2
Cenera  20-hgat condustior  equaton o Corlesien,  odindrical and sabenical cogriinales.
Compuatation (FRAMY of One - dirersongl slbady <late neat condection —wila Heal generation-
wnthout Heat generabon- 20-heat conduclicn problem, with different boundary conditions- Murmrenca
beztment Tor axandad surfaces. NMomenral realmens ior 30- Heal conduction, Mumensa. freatnenl
te 16 -5t=zLy heal cunduction wusing FER

UNIT Il Transient Heal Conductlon 8
Irreduct wn lo benplicil, /eplicil Schemeas and crank-Micolzzn Schamas Cormpaiaton) - DR ol Ooe
—dimznganal un-slaady heat conduction —with heat Generationownthaot Heat generatan - 20
rarsient haat condoction problem with different boundare condlions usirdg  Imphat,  eohct
Schemes. Imporance of Cowrant romer. Analyzis T [-0,2-8 ransient heat Corduchon prableras.

UNIT IV Convective Heal Transfar 9
Corvectian- Mumercal treatmartiFOME 27 steady and uneloady -0 and 2-d heal convedction-
diffusicn sieady Lrsterady problems- Compatation o thermal @nd Welacity boundaty layor Tloes
Upwind schema, Seam unction-vadizity aaproack-Creeping Aow



M.E Aeranactizal Engirearing {F2-2i0)

UNIT ¥ Radiativae Haat Transfar 0
Radiatian fundamentals-Shapa factor calculation: Radiosity method- Absormion Mathoed- Montgesien
methad-Iniraduction to Finite Walume Methed- Mumencal eatheenl of radiation enchsures sing
nita Yalume method. Developing & numerical cade for 10, 20 heal iransle’ prolems.

Total: 43 Perioge
Refergnces
1. CNY.Chow, "Intraducton to Compulational Flugd Dynamcs®, Jahn Wiley,
Z. 1.P.Halman, "Heat Transfer”. MoGraw-Hill Baak Co.. s, New York, Gt Edition, 1931,
A Jdaobm O Anpderson, JRT Comgutational Fluid Dynamins”, MrGraw-Hill Baak Ca.. Inc.. Mew vork,
105,
Jahn H. Lienhard, "A Heal Transfer Texl Baok”, Frentice Hall Inc., 1931,
MPletcher and Tennahils © Compltational Heat Trasefer” | .
T.). Ghung, Compusational Fluid Dynamics, Cambridge Univarsity Press. 2002
Yo A& Cennel Heat Transfor - & Practical Aoproach Tala MeGraw Fil Fdition, 2003,

S Fedn

Mapping of Course Outcomes [CO] with Frogramme Outcomes (PO) Pregrammg Specific
Qutcomes (PS50

' I POs i PSOs
COs - -
1 2 3 £ 5 i T o 4 10 11 12 1 F 5
o 12 3] 3] 3]l=| = |=]=|=_[= 2
Co2 a2 | 3] 1|1 - | - . 2 |
Cd 31 s3] =] =] - l '
o AHEBBRREEE - | -] 2|
TG al1lala]z| ‘ » o) sl s ] selia
! High .. || 7 Meadiumn
Formative assessmant
Bloom’s Level Assessrent Component | Marks | Total marks
|
Roenember Onl g Gz G | .
LInderzand Tulorial Clase & Assgrment ; & 5 |
\Atterdance I 7 - !
Summative Asgesgment i
Intarmal Asssssment Examinations
Bloom's Categor il ' 2 Flnal Examination (S)
90T AE = 1(7 5] | LAE - 11 {7.5) | 1AE = N [10]
Fremermbier ‘0 I [y 10 _ 20
Ureerstand 10 D 10 20
fapaly 30 34 ol il
Pnalyze |
Eualuiats | |
[CreAte | !
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JOPARE1T Wind Power Englnesring L TRl
L — AL
Mature of Course Profezsional Elecilve
Fre requisiles Aeradynamics, Flighl dynamics

Course oblactives:

The cowrsa it intended 1o

t, Upan eompletion of the course. students will learn about asrodyhamics
2. Snslunis will lram ahout design and control of wind Wrbines.

Course otComes;
O sresaselul complelion af the ronrse, swudents will be able to

0. Ma, Course Outcome | Blaomy's Level
G Wid Energy Fower characle -ishos B Dy
CO2 Wil Charadteristics and B sourmes Apply

_lj-:’_'r:i Aeradenamins of Wingd TLmines Apply
G4 .n"a'ind Turpee Cesign & Conliol Apply
5 =epwrminenlal and SHT: .f-.s:ue_i:‘.ﬁ_ - Apply

Course contents!

LUMIT I Intreduclion to Wind Energy B
Background Motivahcus, ard Coaslrainls Historical perepective.  Moden Conponents, s
turbing s pecmetny ard Power chiaracteristics,

UMIT Il 'Wind Charactenstics and Resaurces &
General charactenstics of the wond esource, Alirospharic haurd ardayesr charactenstics, Wind data
ardlysis And resourcs 2stimaton, Wind  labine energy prodoclion 8slimaies using s1alistical
techriguas

LIMNIT Il Aergdynamics of Wind Tuerbines 12
Civarview | 1-0 Momenium thccry, dez] heosolal gdis wind furbine walh wake rotation, Ao ls ano
Rerodyram n concepts -Momentum theery and blade element theory General rotor blade shape
petormgnre predicaon - Wind wrbine rator dyrancs

UMIT IV Wind Turblneg Degign & Control g
Bral desiqn oveigw  Intreduclicn Wind twrbine cantr systsms -Typical grid-connacted tuikire
operation -Bas: concepls of eloclnecpawer- Power transformers -Zlectrical rachines

UMIT ¥ Envircnmeantal and Sile Aspects B
Crvenviens- Wand larking silng - Installation and operations Wind famms- Qe ew o wind wrargy
acondnivs-Elesiremagrea v inte ferance-noise-Land use impacts - Salely

Tolal: 45 Paricds
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References

1, Emil Sy & Robert H Scanlan. Wird effecls on structures - fundamentals ard apphicalions o
desngn, John Wiley & Sons e MNaw Yok, 1996,

1% 875 (19877 Fan INWind kads, Indian Standands for Building codes.

3 N J Cook, Design Guides to wind loadirg of buildings strciures Pad | & [, Bolterweoprhg,
London, 1985

g, Tom Lawson Bulldirdg Aarcdynamles lmparlal Zollega Press London, 2001

Mappirg of Course Outcomes (CO) with Programme OQutcomes (PO) Programme Specific
o Qufcomes (F50] =
POE P50s
CDE T 0 o
1 2 4 4 5 fi T - 2 10 11 17 1 < 3
oo 1l 2 J 3l ] o !
coz 2z 3] 1]1]- - | - . . 2 2
S
Cos 3001 sl 3 sl = s - - | =] 2
04 K] 2 i 2 1 e
{2006 K] 1 3 2 2 - - i 1
3 High - 2 W lunm
Formative assessmanl
Bloum's Level Assessment Camponent Marks | Tolal marks
Aomerber Online Quiz 5 | ,
L erstan Titora, Class ! Asgignment 3 | 15
atendance o |

Summative ASSessment |

Inlernal Azssssmanl Examinations
Bloom's Caleqo I 1 Final Examination (60
gary IA&E — 1(7.5) | LAE — W{7.5}  LAE — LI {10} a0}

Rzriember L 0 i 10 I 11l E?
Llnderstand 10 10 14 20
A pply an 30 ' il : fil
A lyze '
Evalnate
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M4.E Agronauiical Erpirleaing (R 20201
lll- SEMESTER (Elective-IV & V|

LIT|P| £
Z0PARE21 Agro Elastlcity P
. slo|l o] 1
1
Malure of Course Prafessional Elective
Pre requisites Aircraft Slrycunes

Course objectives:
The course is intended 1o
i. Ta make the sludenls: understand e elastic phenormeng, Autter and 10 nneke
Ihent z¥ve steady slale aero elastic pradlems
& Sludenis zan urderstand the thearetcal concepts o matgmal Jaldwiour with
paricular emphasis nn heir gigstioty propety.

Course Cutcomes
On saceessful compket.ca of the course sludents wil be able

| SOk N, Coursa Culcome Bloom's Lavel
&0 To nnderstand the aeoelzslic pheranen Apply

_{':I.':'? - Akility to analysis sirip Lheary and nuemarical Approsinmsia s Apply

N LOoa To undarstand the aarclastic prob'ems AR ply
s ALy 10 krvwn flutler analysis . Epply
Con To Fuzluzte the sermoalashis problems ApEly

Course contents:
LIMNIT I Asraelastic PHaom ng 6
Atzh livy warsng respange prublems — The serg-elzotic tnanole of Faees - Aeroalashoity in Aercraft
Csign = Pravention of asroglastic nslabilites  Inflience and stiffoss co-officienl, Flaxure -
torznnal ozsillalcng of beam — Cilfersntial equation of motion of Beans

UMNIT b Dlvargenca of a Lifting Surface 10
Zimpe twe dimensinnal idefligationz-Snp theore — Imlegral equation of the secand king - Exact
solunons fa- simple reclangular wangs - CSamrgi?’ assumplion and Approkicazs solilions -
Genurahsed cooriinales — Soccessve appoxnnalions — WNumersal approsimations rsing malis
eualions

LINIT U Steady Slate Aarolaslic Problems &
Loss and reversa of aleran caniml — Critcal aileron reversal spead - Sileron sfficiancy — Semi rigid
theory and suicesswe appromnmalfons — LN disbibuton - Rigid and elaslic wings Tail efficiency
Effect of elaste defornnation on stalic longiiudingl statulty

LNIT I'Y Flutter Phenomenon 14
Mon-dimzns cnal paamelers — Stiffness cilera - Dynamie uzass balansing — Domensiors!
sirilarity, Fluber analysis - Twa dimensional hin aefoils m slzady incompressinle Aow -
Quasisteacy aerodyuamic denvalives  Galerkin rethod for crlical Toter spred — Stabiliy of
Sistubied roclon - Salutien of the Tutter determnant — BMelliods ol dekemining the critcal Autier
spoads - Flullan pravention and comreol

LUNIT ¥ Examples of Asraelasiic Problems 7
Galloping of fransmissicn lings and Flow induced whrations of transnussion ines, 1al shendar
atraciurgs and SUsnension
bEridges. WY

Tatal: 4% Periods



Relerences
% G, Fung, “An Introduction tn the Theory of Armoelasticity”, Jehin Wiley & Sons Inc |

1.

iy

Wew York, 2003,

R.D.Elevins, "Flow Induced Vikeafions”, Krieger Pub Co., 2001

M.E. Asronauvticd! Engpnzeing (R 2070)

R.L. Bisphinghof, H.Ashley, and R.L. Hallmann, “Asroslashcity”. I Editn Addison

Weslay Pyublishirg Co,, Inc, 199G,

E 5. Broeadhent, "Elemeniary Theory of Aeroelastivily’. Pun Hill Fublicatieas Lid.. 18845,
R.H Scanlan and R Rosenbaum. “Infroduction o dhe siudy of Aircrall vabrallan gad

Fluller”, Macmilkan Co., New Yerk, 18981
Mapping of Course Outcomas (CO) with Progranme Outcomes (PO} Programme Specific
L Quicomeas [PEDY  _
POs PS0s
COs [ s :
1| 2 3 i | fi 7 4 14 11 12 1 £ 3
Lo 1 3| 3|3 il il |
L Ly €5 2 3 1 1 - - - - 2
Co 3l 1| 2l 3]sz 2 5
Cod s 2 T 3miall =] = . =1l 2
o5 3 1 K| 3| 2 - 1
| 3 High = 2 Medium
____ Formalive asses=ment =— ==
Blowrn's Lavel Assessment Component Marks | Total marks
Frmar b Omlirg Qe == 5
Linderstard Tutarial Class fAssiganent g | 15
Alterdance G |
[ Surpmative Assewsmanl
= L. e
| Intarnal Assessment Examinations Finzl Examinalion
Bloom's Calegao
| Y JRE 175 | IRE—U(7.5) | LAE — m ({10} {60}
Feretnlber 11 11 10 21
[ Understand 14 10 106 20
Apply 1 a0 a0 &0
| Anakyze
| Eualnale '
| Credla
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T Pl e

HFAREZ2Z Design and Anelysis of Turbomachines

i Mature of Course | Professional Eleciwe

Mecihan cs of machnes, Fluid Mechanics and Machinery Bagic of

Fre reqguisites ) ;
q rcchoncal wibralion 2

Coures objeclivas:
Ne courte is inlendad be
1. To oesign and analyse the nedormance of Turbo machines Ior anoingd ing apoicaticns

2. Taurdarstand the enargy lransler prosgss in Tarbomachnes and gavanting
egqua bk of wancus Torms,

J. Taunderstand e struclural and functional aspacls ol major componeris of
Turbemanhings

4. T desigr wanads Torbomachmas for powet planl and arsafl appl cations

Courss outcomes:
G secoassiul complation of tha cowrss, sladenls will b ably o

&0, No. Course Qulcome L Eloom's Leyel
oo Lindersland the desgn prirciples of 1he to-bomachines Apply
Ccaz | Anglyse the lurbermachinas o improve ane opbmize b pedformano Apply
CO3 | Tewundersland e design coneept of Sembstion chamocs Apply
s | Analysis the azial and radial Bow urbines, ARy
05 Ta undrrstand 1 designing of 433 wrhirg and jet enging oycles I Ay

Coyrse conlents:

UHIT [ Intradueilon 12
Basws of isentropic flaw - stalic and slagnation prooerd:es — diffuser and nozz-e con'ygurabicrs -
awza rabo — mags flow rale - crlical proped.es. Energy trans'er beteesn lowd ard olar sclociy
Liangkes for g geoeralized Jurborachings - selocily didygrarms, Eclars ecualarn “or laborsachnno s
gt s dflerenl faremes Cagres ol redslizt oo lorbo-meachines — vatioos elflickncies — esenlropic,
mechanical, thermal ., overall and palylrophic

WHNIT Wl Centrifugal apd Sxbal Flow Comprossors 9
Cenlrifugal comprasser - corficnration and waorking — slp faoior - wenrk input lasine — iceal and
gutual Wk - preszue coelficienl - pressure ratia. Axial Mow comprassor — geormatey and working -
velocy diaurams — idaal and anlual wirk — slage pressare ralio - 198 woraz [haoary — perferia e
CUrvls A [osse s

LUMIT il Combustion Chamber g8
Bazics ol combustion, Stmicturg mnd wenrking of rombusten chamner — combistion chamber
arranuerrens - lllama slabldizy — el injecinn norrles Fame stanlizatnn - cooling af omauslion
chamhber

UMIT I%Y Axial and Radial Flow Turbineas 1)
Elernentary theary of adial flow wrbines  stooc paramaiers- molt staging - stogo loading and flow
coefficients, Degree of reachcn - 2lage Mrmporatoes and pressore rabess — singke and Twin spocl
arrangermenls - peformance, malshing of components, Blads Cooling, Badial low torkies

UMIT ¥ Gas Turbing and Jet Engite Cycles 9

Gas lurbife wee e analysis - simple and actual Rehaaled. Reganeralive and Intercaaled cyces lar



M E Aeranautical Evigenenind (. 202

powiar planls, Working o Turbajel, Turbafan, Turbogrop, Hampal, Scrampel and Pulsejet Englnes
Aand cycle analysis — thusi, spacific wmpulse, specific Tual consumatan, Thermal and proo eje
efficsencies.

Total: 43 Parlads

References

1
2.

K

9.
5.

B.

Ganesan V.. Gas Turbires, Tata MoGraw Hill, 2011

Khajuria P R, and Dubey 5.F, Gas Turbines and Propulzive Systems, Dhanpat Hai
Publications, 2083,

Cahen H. Ragers, G F . and Saravanmatio H 1H., Gas T.rbine Theony-Gth Edilion,
Jahir oty 200

Auster H. Chruch, Canirifugal purmps and blowers. Jobn wilay and Sons 1980,

Hill P 3. ard Palarson £ 5., Mechanicz and Thammodynamics of Propulson, Addition-
Wasley, 107

Cosanady GUFL, Theory of Turbo machres, MeGraw [hll, 1954,

Mapping of Course Quicomes (GO with Prograpnme Owicgomes {PQ} Programme

Speciflc Sulconmes (FS0

Paos P5Os
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o x| 1l a bbb dio dl 4.4 sl =14 2
oo a 2 it 2 0101 | = ) 1] 3
Cos 4 a g bl alediaballa bowial 4l
e AN EEEEENFEERE i e
C08 Ll a =0 die ) alfie ] = Jla B ] 1| -
. 3 High 2 Madiuin 1 L
| = Formative assessmanl il
| Eloom™s Lavel Assessment Component Marks=s Total marks
:f!em&mt:lﬂr Crlne Qe | & '
;Undenﬂand (Tutonal Sless § Sssgrmenl ' 5 15
| Attendancea ]
3 Summativa Assassment
| Internal Assessment Examinalions Finzl Examination
Bloom's Catege
, Y lAE_ 175 | IBE - N{T.5) | IAE -1 (Y (0]
Remember 10 10 10 20
Linderstand 10 10 L 24
Apply a0 30 K1l il
analyze
Evalyale
Craale = —=
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5

LT P
20FAREZY Helicoptar Asrodynamics |—3 : E\];

Malure of Course Profuszional Eloctie

Aarcdynamics, Flud mechanics and characterstics, houndany layver
| cancaol

Pre requizifes

Courge objectives:
The coumse iz inlended to
1. To impart knowdedge 1o the students and  fundamenial aspesls of helicopeer
agrcdynamics, pedormance of he'icoptors, siability and contral mspects and alzo to
CApass e basis and acodyrdnms design aspects.
2, Students will lzom about ke basic sleas of evalation, peifnrmance and asscoiglod
stability prcblcms of helooper.

Courae Qutcomes
O sucoessTul comaletion of e courss, skaderts will be able 1o

<0, No. Course Outcoma | Bloom's Leval
Zan ‘ To Understand alaul redarcrafts o | Apply -
Co2 | Apply actuatar theary of hehooplar aercdynamics - il Appy |
D03 Ewvaluale the pefarmance ana ysis a® (hghi Analysiz
Cild - Urnderstand b Thighl stalliky amd conliol ALl
o5 | Ta undersiand design sonsept of aarcdyna nics J".F_'?I'g,r ;
. | [ — ]
Course contenls:
PHIT | Introdgtion T

Types af retacrafl  aulagyrs, geadyne, helcaoner, Main ecter sysiem — adic.'oled zomm igid, rgid
roaCrs, sokocte s ptch conlnol, and Cyciec piteh conlnal, ant terouc poedals

UNIT || Helic apter ferodynamics 12
Mamcentun ¢ aciuatar diss theery, Blade clerecol theary, cambines Blade 2lament aad momenbam
trzoy, worlea thoary, satar e Fowear, rolar model satk ey tindrcal wabke ard corstant cirgclation 2lang
blade, fiee wake model. Constanl chord ard ideal beast relors, Lateal flapong, Codobs forees,
reachan Leraue. sormp iess Lility effects, Grornd allzol,

LUMIT Ik Performance

9
Hurvwr and veical thaht, forsard laval dighl, Shmk o forsard Mokl aptmarm speeds, Masandn level
speed, 1ol Fmils envalope — parlcrmance surves wilh 2llacls of o liede

UNIT 1Y Stabilily and Conirol 9
Helicopler Trim. Static slandility — Incidenng disturbzroce, formard speed desburbances | sregular weloc by
dislurbance, yaw'ng disturbance, Dynamic Siabil ty

UNIT v deradynamic Design 8
Blade secticn design, Blade sip shapes, Drag estimalion — RBear [uselage upsweep.
Tatal: 4% Pariods
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1. Lecture Motes on "Helicopter Technodogy'. Department of Aerospace Engineering, ||T -
Kanpur and Rotary Waing aircra{l RALD center, HAL, Bangalore. 19495
2. lalit Gupla. "Helioopter Engineerirg”, Himalayan Books, Mew el 1940

3

Jahn Fay, "The Helicopter”, Himalayan Books, Mew Delhi, 1995

4. .1 Seddon, "Easic Helicopter fercdynamice”, AlAS Education sares, Blackwell sejoqhc
publications, LK, 19%].
A A Geszow and G0 Mevers, “Aenodynamics of the Helicopler', Macmilan and Co., Mew

“ork, 15432

Mapping of Course Qutcomes [CO} with Program Qutcomes (PQ) Program Specific

Dulcomeas (P30

e e e [ iede |
1 200 3« (5] & 70 & a1 15 12
col | 3Tl E | oy [em | e Rl o 1. Wl oaa): e
lcow [ aTalsfalol-T-T-F-T-1-To[ T
Co3 | 3 2 3 3 1 - - |- 1| 2
coe |32 z2]|-]- - |- |
CO5 - 3 . E_ a - 3- 3 - k = = 1 |
d High | 2 Medium 1 Lo
= Farmalive assessment — i
Bloom's LH"-'ElE Assessment Component Marks i Total arks l
e mamlbig {Drlre G a |
L'rderstend Tutarial Class ¢ {hasugnmcnt 3 | 5
arterdanck 3
Summalive Assessrmant
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B
'3/0] 0

20FAREZ4 Exporimental Aerodynamlcs

Matura of Course | Priofesciongal Eleciva

i Pra raquisitas : Aprodynamics, Fluid mechamcs and characlaiclics, boundary layer
| censapt

Course ohjectives
Tha =ursa 15 Inlended 1a
1. To make the students |ean basic wind fureol measorements and Aow asualizaticn
mathads, flgw measvrernent vanaoles ord doto acguisition method pertaining o
axparimants in azrodynamics,
2. Sludenizs will gz axaut the measarareel of Bos propditiss inowed oomels and
their assneiaked nstruman;aticn,
Course Outcomes
n sucoessful completion of the coorze, sludents will be abe Lo

CO. Mo Course Qulcome Bloom's Lewvel |
S ' T \nderstand about Lasis measursrmnants m flud rechanics Apply |
202 Spgly the perormarce of swind wnnel fneasurarmenls Apply |

| cos T understard Trw 'J'F.Iiﬂzaﬁinl'l and analaguie = Lol

! ar] T Evaluale the per‘;arm of ;'t-:.uaurernenis o | Anabysis ]
i_;: ok To unidersiangd e Lpserinty ar ':‘.I:.fzi:.i- Apphy
Course contents

UNIT | Besie Measurenents in Fluid Mechanics g
Qoecive of eaponrwnial sucies - Shid mechanics measurements = Properies of fuids —

Medzuing instrdrmanz — Ferlluermanse tRrms 2as0cated wath medsumamen] syslems — Lhiracs
MEASUIEMeTE - Aldlogue melhods - Flow visualizalion —Comporents of measuring syatems -
Irporiance of mcdel studes: - Expenments on Tayer-Proecman cheorem and Ekman layer -
Measuremeans i bowndary lavers -

UHIT I Wind Tunnel Measuramanls g
Charactenstic features, cparahan and perommanna of e apeaed . Iransonic, suparson and specl
1annes - Power ICEscs moa wind lunnel — Instrnmemation and caubration of waind oemals —

Tutbnlance- Wind tnnel balance — Fnocple and applicalion and usaz - Balmnoe zalibrotesa.

UNIT Il Flow Visualization and Soalogoe Methods 10
YWianaization technicoes — Smoke funnal — Helz-Shaw apparatos - Intoforomctor - Fonge-
Digplacement metod - Shadowgrapk - Schligren system - Backgroord Oricnled Schiiran (BOS)
Sy=stam « Hytlrauhe aralogy — Hydraw'ic jumps - Elactiobdic tank

UNIT IV Pressure, Velocily and Temperature Measure nents 10
Filot-Slal ¢ b characlanstics - Yeinoby measuremonls  Hob-aee ancrmormetry — Constam cur-ent
ant! Constant lemperalyre Hot-Wire gnemorcler - blel-him anamomelry - Laser Doppler

Welac maimy LDV - Pafizle Image Volzoimelry |FIY) — Pressure Sensitive MPaints - Pressure
measureen! lachniques - MFressure Wansducers — Temperalure measurameniz.

UHIT ¥ Data Acquisilion Systems and Uncertalnty Analypsis 9
Data acnuisitizn and processing — Signal condilioning - Eslimation of meassrement erms -
Linrertainty calgulation - Lzes of unceilainty analyses.

Toral, 45 Periodls
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References
1. Fathakrishnan, E , “Instrumentaticn, Measuraments, and Bxpeiments in Fluids " CRC
Press — Taylor & Francis, 2007
2. Robert B Marthrop “Introdoction b instromentalon and Measorarmenis”, Second
Edition, TR Press, Taylor & Francis, 200G,

Mapping of Course Cutcames [CO) with Pregram Duteemes (PO} Program Spackie |
Cutcameas (FSO)
- . POs PSOs=
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LiTlrle
20PAREZS | High Temperature Gas Dynamics m_u‘\‘g |

Matura ol Courss | Profassional Elschive

| Pre raquisites Thnermal Engineering, Propulsion, Heat and mass transfer |

Course objectives:
The coyurse is intended to
1, To make the stwdents learn the kinetic theory of hyporsonic flows and  slatishzal
thermadyramic asperts of flows at wery high lempa@toes and also to maks them
Familimrre the calculatinns trsrsport properies o gases bigh femperaturs.
2, Shudentz will leasn statiztical thermodynam«es and tha lranspon properies of high
fernoeraiere QR Ses.

Course Outcomes
O successful completion of the course, students will be abls to

0 Me, Course Dutcoins Bloom's Lavel

LI To Understand about bazic of real amd deal gases. Apaly
iy T dderstand Lhe stabstical shernodenamics Applhy [
o3 T &nalysis 1he Hypersonic Tow Al
coa . To analysie he govening eaudhens <7 high temoeralure gasas IR
(e To indersrand ranspaet properies in high erpasalore ogses: | BDE v

Course contenls

UNIT | Indbroduction B

Malure of Righ lemperatore flows — Cherrmeal effects inoar - Seal perec] goscs — ii's free enengy
and zntrapy by chermcal ard nan equilbriue - Chamicatly reacting mlxiuras and boindany Evers,

UMIT ) Statistical Thermodynamics d

ImLroduction 1o slanshcal therrmedynames — Relavanos Lo byparscme (ow - Blicrescopic descnnlion
a1 gAses — Bollzrnan distribulion — Cadesi@ar lunclen

UKIT Il Kinatic Theory and Hypersame Flows 9
Chemical squilibreum calonlalion ol equilibriom compresition of b leepeesalone ar - aguilibnar

prererirs of high temrpaEinme air — enllsion frequercy a7d mean frea path — velocily and 50000
ristrtation funelions

UMIT I Inviscid High Temperature Flows 10
Equilibrium and non - aquilibrgaa flews - governing equations for invisrid hegn lempeeature
equilibrnm flees — aquilibinm narmal and ablinne shnck wave flows — Tiren and eguliaram “lwes
- enuilbnum conical and blunt body fiows - goveming equateas for non aquilibinm invesed Towes.

UNIT ¥ Tranapart Properies in High Temperature Gases 10
hanzpart coctficients — mecnamisms of  dffusion — otal emal  condoctivity —  transpordl
clharaciarsbes for high teinoeratdie alr — radiativa rransparent gazes « radiative transter equalion far
Iravspod, absorbing and cnellng and absoronsg gases.

Total: 45 Periods
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1. dabp D Amdersan, Jr, Hypersonic and High Temperaiyre Gas Oynamics, MeGraw-
Hill Sariea. Maw Yoo, 1926,
2. ohn D Anderson, Jr, Medern Compressible Flow with Higtoncal perepeative,
Meolraw-Hill Saries, Mew York, 1996,

3. Jahn T. Benin,

Washington, D.C. 1594,
4, TK.Bogo. High Temparalure Sas Dynarnics,

S Wiliam H. Heisor and Daved 1. Pratt, Hyporsonc A breathag propulzicn, AR
Educaticn Series, 1500,

Hyporsome Sarothermodynanics pubhshers < ALSA Ing,,

Mepping of Course Qutcarmss (GO) wilh Programme OQutcomes (PO} Frograemime Specific
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20PAREZ26 High Speed Jet Flows -

L T.‘-F' o

30|03

Mature of Course | Fraofessional Eleclive

| P . |
|

Fra regulsilas Flud machanice and rmachineey, Propulson, Rocket and space propulgion

Course abloctives:
The courza is inlended to
1. To make the studenls learn abaut warious el control metheds, jel acoustic: aspecia snd
free shaar layer flow thaory partaining L Wwibulent jels with high speed
2. sludents will be able o undersland vaiows gl contml methcds, et acoustics aspodds and
free shear laver flow thwory pertaining o dwLoluit jets with high speed

Celrea Oultornas
On sussessfal completion of Ihe course, students wil be able to

CO. HNo. | Courtse Ouledtne: Bloum's Lavel
_cm | Ta Urdarstand aboul bagic of fow pro portics. | apply . |
L To apply he compressaba flow heony | Apply |
g S B o &nal'isiﬂ_tne performance of jet confral ! Analysis
_t'“l.'_:lﬂ_ ) T_n Jaderstand the Baundary tayer cancapt . Apphy
' Un:__'ls_. [ To 5L ﬂi the wpes of rniize - Agply

Course conbonts:

UKIT [ Intraduclion g
Types of nozz es aven exoandcd and wrder exparded Tlows - lentrapic. flow through nozzles—
Freracioa of noazle Tizews ower adpocenl swiaces - Maoon disk - Jel flow — types - Mumearical
prrc LS.

UNIT ] Compressible Flow Theory 9
One duaensional corpressibhe foid flow - fow througn varsble area passags - nozzles and
gilfusgers  normal and cblique slock wavez ano calewlatian of flpw and uid propedies across the
shiocks ara exoanzon fanz, Interscticn of shocks with zolid and fluid suface

LIMIT 1] Jet Contral g
Typas of el cenbel - s nghs et mulb el oo-flow o, porallel fiose gt Subson ¢ jels- Mathamatical
reatment of gl a-efiles- Theory oF Todulent jets- Mean velocily and maar temperature - Tarbulenoy
characterisbes of fiee jelz Mwing lenglhe Experimenta. methods for studying ets and tha
Tuchmigques used For analysis- Expansicr levals of @1z Sver expanded, Coraclly expanded, Under
exvanded gty o Sonbol of els, Centre ling decay, Mach number Frofile. 1so-kazh ior mo- baric)
coolews, Shock el shacturg m under @xpanded ard over expanded jets. Mach dizos.

UHIT IY Boundary Laver Goncept Kl
Baundary Laver — disutacemenl and rormaaiurn ockss s aranar and Llutbalenl Daundary layers
ovRT flad plates — valwsity cislribotion i torbmlat foes e sooolh 2ed oucl booadaries- laminsr
sihlavar. Shrrk-boundary lavar intrraciinns -

LINIT ¥ Jet Acouslics 9
Inrzduction o Acoustes — Types of noise - Source of genrratinn- Travaling wave sHulion- Standneg
wave salutior - mulbli-dimensional aoousiins -Maise suppression  lEchniuas— apdicationz o
aohblems

Total: 45 Fennds
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Referances
1. Fthiraan Eathakrishnan, "aophed Gas Dynamics”, Jobn Wilay, MY, 2070,
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2, Ligpmann and Roshko, "Elemanis of Gas Dynamics’, Jobr Wilay, WY, 1963,

Mapping of Course Juilcomas (E0) wilh Programme GQutcomes (PO Programme Spaclfic
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[LITIP|C
HPAREST Combustion in Jet and Rocket Engines | iate
3
1

Mature of Course | Professianal Elaclive

Pre requlsles Thennodyoarmcs, Propulsen, Rocket and space propulsion

Course objectives:
The course is intended 1o
1. To 'mpart knowkzdge 10 the students and hasic principles of stmbostion, Wpes of
flames and also make them Tamiliarnze the combustion process n yas turbine,
rarmyet, scram jel and recket engines
2. Glodents will learm apoul he thermadynamics, physics and chermstny  combuostion.

Course Cultcomes
Cr, suceassiul completicn of he courss, sludents will be anlz 10

. CO. Mo | Course Jutcome E::::l::;ﬁ'
o To Understard about basic of tharmodynarmics of combuztion | Apphy
TG _ Ti unders.tarEhE Fundamenlal Yaws af Lranspor phenamcni | Apply
Co3 | To Anabysiz the Effects of chemical 2nd nhysical variables or Burning .ﬂ.ﬁalv;
A To unda-stand the Corbustion mn a8 urbing chanibers Apply

I O3 T nndderstand he chemical rncket | Ay

Caurse comlanls;

UIMIT | Thermodynamies of Cambuslion d
Staichiomalry — Aheclute enthalpy- erlnalpy ol lomabor- erthaipy of comblstion- aws of
tne-mochamizire- pressure and temperalure affect on albalpy oF foemgbion, sdisbatic Aams
temperatura, chemical and equilbbrciurm producls of cormbustior

UMIT | Physles and Chemistry of Cambustlen o
Fundarental Taws of ranspert phenomena, Corserval ong Equalions Transporl in Tudleng Floes,
Bazic Reaction Xinatics. Elanentary reaclions, Chzm reachions, Mol step reactions, simplification of
reactian mechanism, Blabal kinelics

UNIT It Pramined and Diffusad Flames 12
Ona dimenzionzl combustion wave. Laminar premecd Tlamg, Buiringe  welooty nreagsurermend
mzthods, EFerts of shemical and physical wanables or. Burrung velooly, Flame catinetion, lgniton,
Mame siabilizatichns, Tuhulent Premiced flame. Gaseous Jel diffusion faqne. Ligoid  fuel
combustion, Atomizetion, Spray Combusian, Sclid fuel cormbu stion

UHIT IV Gombustion i Gas Turbing, Ramjet and Scramjet &
Combustion n gas furkine chamagrs, rearcalglon, cormbustion efficwnsy. MTame holders, subsonic
COMAUsion nrarped, supersonic stembostion i scramiel. Subsonic and supersonic rombtasiion
conlrolled by decizion rmexing and heal carnsachan

UNIT ¥ Combuston o Chemcal Rocket 8
Cambuslion m hqual propailanl rackels, Cenbosbon of sobd propelants- apilicasion of laminar
Tarme twory 1o e Burhing of bomeganeoos prapcllantz, Cambustean in bybrid rockeis, combuostian
inslat:ihly in kokars ]

Total: 45 Periods
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Referenges
1. 0. P. Mishra. “Fundamentals of Combuzten®, Plenbce Hall of India, New Qethi, 2040
2. H. 5 dukunda, “Lndersianding Comhestion”, 2™ edition, Crient Blackswan, 2005
4. Kuo KK "Prnciples of Combystion” John Wiley and Sons 2005,
A, Warren O Strahle, “An Intred oebion 10 Cambustion™, Tavlor & Frangis, 1893,

Mapping of Courae Qutcames (GO} with Programme Cutcomes [PO} Programma Specifie
Qutcames [PSO)
POz F3Dis
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R N KR L R el (R R R ER
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Lo alz2] 3l A IENIEEE
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3 | Higgh | - ¥ Medwm
Formalive a3sessment
Blaom’s Level Assgzzment Component | Marks Taotal marksz
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Linderziand Tutznial Class ! Assggnment . o 1=
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Summalive Assessment I
Internal Assessment Examinations | Final Examination
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i C Aeronsica! Enginessing (R-2020)

, LIT P
JMFAREZR Prapeller Aercdynamics X | = |y

=]
=]

| Nalure of Gourse | Professonal Elective

The-modynamics, Propulsion, Aarcdynamics, Rockel and space
propulzicn

| fre requisites

Courge objectives:
The course 15 intendea 2
1. To impart knowledge o the studanls and basic principles of air sorew hoedry,
marentun theary and simnulation appraadn.
2. Sludanls waill gain knewladoe oo varicus Propeller theerigs and propellor simulations

Course Oulcomes
O successil crmpletion b coursa, studeals wil Be able Lo

SOk No Course Qultcome Bloom's Lavel
(k| To Understand about air screw hecry. | Apply
Coz To underzland Lhe Ideal efficswercy of & propellar | Apiply
CO3 To Angysis the Zfects of Blale Elament Thaory Analysia
Cod To gy and uniersland 112 worax heory Apply
415 . Ta Analysis the sirclation appraach of propellars . Aol

Caurse conlonls;

UNIT } Air Screw Theory &
Infreducten — Mon-Dimenzenat Coslhicienls — M screw Cesgn - developmeanl of arsoress theary,
The actyator- disc theomy. working stztes at color. oplrmuom relar. Eficency 2! o

UMIT Il Axial Momeantum Theany 10
Rarkine-Froude [Meory- Tha maorenluen Equalen — Weal efficicnsy of a propeller, The ganeral
ren ment.m 1neany- General equalicas — sonslynl & realalion- appraxiniate selshon- minimnem lbss 2°
energy- corskant efficier ny. Propaltor afficicnoy- Energy egualion aparodmate solution- efficienny-
numaerical resulis

L'HIT Il Blade Elamanl Thaory )
MPrimitive Elads Element Theory- Efciency of the oade slement Blade intafzne- Tha vorex syslam
of a prapeller- indugad valzzity- The a doil characlaislics- Mol plang Inlerdference- rascade af
afails — Aifol characieristics in a cascade.

UNIT IV Wartex Theory 5
Propallar bladas- Ercigy and Momiesldm- Fiopeler characlenstics — The appliration <1 the Yorles
thoory- The affecl af sobdily ard ploh — Bpprodonate mathee of solutior- Effeclive Aspeal ralio of
the bladss. Propedlars of highest ofoercy - Minimur 1oss of energy- Lightly loadad Propellars-
EFecl of prefila drag- The affacl of nurmsar of Wades. Appboation of Prandil’'s Foamralzs.

UMNIT ¥ Exparlmental and Simolation Approach of Propeliers )
Cxperimental Methods- Wind tunpel interfzrence- Thrusl and Torgque dizlnbution: Scale effaol-
Compressinfity Efect. Basics nf propeller simulalions- Camain solocton- God indegende ney sbhady-
Tusbulence moda: investigatian '

Taotal: 45 perinds



M E. Acrotauiical Enginasning (R-2a )

Ralarences:
1. Durand, W.F, “Apphed Sercdyramics. Valuma Y7, Stanford University, California, 2014,
2. "Madeating Propeller Flow-Fields Using CFD" — AlAA MOE-402

d. EBeddon, J.. "Basiz Helcopter Aerpdynamics”, BSP Professional Books, Ce'ord Lond oy
20056

4. Kenwdn, Justing “lecture Mates on Hydrofails and Propsllers®, Cambridge, 20071,
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M.E Aeranautical Engiroeaia (H-2000)

_ ) L[T[p[c
20PARE2S Aircraft Guidance and Cantral —3 |}_ T}- —
| 3

= — e

Mature of Course l Pralessional Flective

.. Airpraft design, Air wwaffic conirnl, Flemenis of armnautics
Fre requisites

Course phjectives:
The course & intendec 1o
1. To imparl knowladye e the stadenis and basic pnciples ™ aircralt ogoidanca ana
Conlrl
2. Bludanls will leam abol Innginidingl and lateral amopilet, quidance of missie =nd
ALnch vahiclgs.

Course Cutcomes
O ruceessiul complamen of the course, sluderts will be able o

CO. Ho. | Course Outcome HICOWIE
- Lewel
Lo | 1o Undersland abaut hasic of Cuidance 2nd condrol Apply
ey To undersland the nerd {for autaralic Might control systens Apphy

: Coy To Analysiz lha pefomance of Mk Cnzqation Gontrol system Ansbesis

. o understand ke consapt af amqgilod ] .
Fe annepd af anapils Apply
s Ta understand the mssee aad launck sehicle guidances .,

Golrtn centanis;
LUMIT | Introducticn 4
Inlrod aclicn 10 Guidanee and contral - definiio, H:stoncal backgreond

LIMIT Bk Avgmentation Systems 7
Meed For automatic Thght contral syslores, Slabiily auomentation syslzns, senirel avgnematan
syatems, Gain scnadulng concepts,

LMIT I Longiludinal Autopilot 12
Displzcermanl Autemlct-Fitck Jnartalion Conlrol sysian, scceleration Control Systam, Clide Slape
Corupler @nd Aotomatic Care Conlral wad Fight pach =labitization, Sangitudinal cantral las destgn
uzing bark steppirg algarithm,

UMIT IV Lateral Asutopilat 10
Damping of the Dutch Robl kctheds of Oblaivng Caordination, Yaw Srentation Sondred syslem
Lirn compenzatgn, Aulomale laleral Beam Suidance. Iniecdoction o Fly-hy-wirg flight conlmol
aystems, Lateral con'ral lew desgn using hack slepping algaritbm,

UNIT ¥ Mizslle and Launch Yehlcle Guidance 12
Cporatng prinuiple: end design of guidance laws, noming guidarce laws- shod cange. Mediom
range and BWE missiles, Launck Vehbicle- Introcuction, Mission requirements, aphcit gudance
schomes, Explicil guidarce, © quidance schemes

Total 45 periods
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Referencas.:
1. Collingen R.P.G, 'Introdu ction 1o &aonkcs’. Chapman and Hall, Imdla. 1996

2. Stevens BL & Lewis F.L, “Nirgeaft contrnl & simmulabon”, John Wiley Sons, Mew Yoark,
1492

1. Blako Lack. JH Aulormatic contial of Areraft and missiles ', Jobn Wilay Sons. Mew Yo,
1940,

Melson R.C 'Flight stabiliby & Sotomalic Cantral®, MoGeaw Hill, 19585

GamelP. & Easl.D.J, "Guulud Weapon control systems’, Pergaron Press, Oxlord, 1977,

Bermad Eukln ' Gymannc of Might statlizy and comral’, John Whilsy, 1872,

T L e

Mapping of Course Qutcomes (CO] with Programers Oulecomas (PO} Frogramme Specific
Outcomes [PS0}

| POs F5Os
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Remember nlire Duiz T
Lindersiancd Futarial Clazs { Assgriment 2 15
Afiancance a]

Summative Assessment

Interna!l Assessment Examinations Fipal Examination
Bloom's Cat [

PamSLAEI | AE -1 (7.5 | AE - i7.5) | LAE — I {103 (&0}
Hamemuar 10 I 1o 10 2
Undereland 10 10 ' 1D 1]

 ARply - 30 a0 _ n 6O
Lnalyra
Evalugla °
reals

I:Hnmmf%w

ARD OF sTunies




[AE Agronpuic Engeneanngr (R2a20)

LIT|e]c
20PAREZN Avlonlss —————
3(nlof=

Heture of Course | Frofescional Elecilye

Zonliol Engiraanng, Adrerall desig, A trathe control. Elcme nks of

= - ;
re requisites aaranz lics

Sourse chjectlves;

The course 15 Inlended Lo
1. Tw inlroducs the Lasic of aviomos amd its nead for cwvil and rolidary alecrafts
2. To impart snawledge abont the avionie architerture and vaious avioniss data bosas
3 T gain oo Knceededoe 20 eariou s avionics sobeysiems

Caurse Qulcames
O sucoessiol coneplelion af the coaese. sludants wall be abde 1a

| Bloom's
_CD_ Mo, Course Chilconme ‘ Leve|
o Tanirnduce the nasic of avienics and itz need for civil and militarye P
' | aircrals PRy
Tawmpan knowledge sbcul the avionic archteciure and variols
cop | o REn EEEY ' Apply
auenics Jala buses | [
O Ta sludy aboul Corlmol ard Jispiey technaicges ! Apply
Lok T gaining kncewledgs and analysis of navigation systems | Analyss
|_-.”_I.'.‘-":- | To gan miora knowledga ;r ';I{'IHE aw cnics subsyslEMS ] Appily
Course contonls:
UNIT | Introduction to Aviancs g

Meed for v arizs m Cwil and anfisery aircrall and space systems - inlegratec aviznic: and weapon
svslers  Lyp Zal aviomics sudsyslems. design, echrologias — Inlredulion to dgital comauter and
(IR LEE N

LINIT I Pigital Avignnics Arehile cture g
Aeignics syetem arohnloclurs - data buses — MIL-S310-15504 — ARING — 423, ARING-429 — ARINC
- B2,

UHNLT Ml Flight Decks and Cockpits o
Caatral a0 display lchnologies: ©RT LEC, LD, EL and pigsma pansgl — Touch screen — Dhrec
vaice input (DVIY Civil and Mititery Cockpi's MFDE, HUD, MFK, HOTAS.

LT IV Infraduction ta Navigation Systems 2
Radio nawigation - ADF, DME, WOR, LORAN, DECCA OMEGA TACAN. LS. MLS, Hyperbaclic
mavigalion syslorns, Ground Controt Approach Bystemns, Dead reckoning navigation sysiens,
Cuppler navigational and inartial navigation- Ineial tdayvigation Systems (M3 — INS Elock diagram
— Zalellite navigation systems — Trafic Alerl and Collison Aveitance System (ToAS) GES

UNIT ¥ Alr Data Systems and Auto Pilot B
Aur dala quantiles — Allitade, Air speed Menical speed, Mach meter, Tokal aif tempearalare, Macn
warning, Alitade warning — Aug pilet - Basic prnciples, Laraitucinal and lataral auta pilot

Total: 45 perods



REefarancas

S e L aa =

1533
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Graup UK Lid., England, 1983,

M E Asmnautiia Enginesnng (R Jam)

At Malfsick. 0., "Prnciplas of Avionics”, Avinnes Commancations Inc., 2004

Fallgt F.H .| "sircrafl Instrumenstz and Integrated Systems”, Longman Scigntific, 202,
Spitzer. C.R. "The Avionlss Hard Book”', CRC Press, 20400
Collikson . R.P G. "Introduction to Avicnins”. Chapman and Hall, 1996,
Spitzer, C.R. "Digital Avignics Systems", Pranlice-Hall, Englewood Chiffs, M1 LS8,

medeizlon, OUH., Ed., *Avomcs systems, Longman Sciantific and Techpical" Longman

Outcomes [PPSO}

Mapping of Cowrse Quicomas (SO with Programime Cutcomes (PO Programme Spacific
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fd £ Aoreraciical Cagineaning (H-2020)

LITIP|C

HIFAREI Wind Tupnel Techniques =

e | 3|0/0]2

Nature of Courss | profezsional Elective

| Prerequisites | serodynamics. Elements of aeranautics ——
Course objectlves:
The aoursy 1% inlanded 1o
1. To inlroduca the basic of avionics and its need far civil and mililary aircrafts
2. To impart wnowledge abosl the avicme arcdnlact e and Waric.as auien:ns data husaes
3.Tc gain rore knpwledge on variou s avigning subsyslems

Course Quicomas

x O sucnessful comrplelicn of the course, students wifl be anls 1a —

Biaam'a
CO. No.

& = Course Quicome B Level
01 Learn ihe basic concapt of Wiand tonnel and its ponciples Annly
Coz | Understand the various tvpes of wmd lunnels and ks fenetons Apply
Ck . &bility 1z learm tasling o wind tynnel and cahbration Apply
SO Acouire he knowwkfedge of measurerment iechnigues. Arslyais

i g _earn Lhe advancad bype s of wind tunnel. ALE

Courge contenls:

UNIT | ndrgguetion Lo Wind Tonnels 4
Frinciples of Model Testing, Wine Turmels ard its forckangl perls, BMor direensenal nombes, Soale
effect, Genraauric Kimarbic and Oyuanic srmilanbes,

UNIT N Types and Funclions of Wind Tunnels q
: assihcztion and tpes special problems of testing n subsenie, ransomig, supersomc and
Feepersan ¢ spged regions Layol. b=

UMIT I Cabbraticn of Wind Tunnels g
Tesl zecuon speed, Hrorgmodal buovancy, Flow argulanbes, Flow  uadormly &  torlbulencze
medsurerments, assocakad instumentation — Ca-ibratinn of subsoric & supersonic hnnels.

UMIT IY Conventional measurement techniques |

Fo'ce measurements and measuding systems. Multi comoanent internal and axtemal balances.
Fresours riedsurernsen! systern - Steady and Unsteady Pressare- sinnle and muliiple meassremants
- Weludily measnremants, Imrusivag and Non-intrusive methods Parbcle image velocimetry.

UHIT ¥ Advanced wind tunnel lechniques 9

Intake lesls slare Garmafe and separalon ests, unsteady force and pressure mgasurenenls, wind
hinrel madel design. Hal wirg anemaitester working ansd ponciplsa

Taotal: 45 periads
Helorences

i.Raz, W.H. and Pope, A, "Low Spesd Wind Tunngl Testing', Whiley India Pt Led; Trnd
cbinan (16 March 20100 1ISEMN-13: 978-51265256R3

Z Lectme courge on Advancad Flow diagrostic fachnigues * T-17 Saptermber SHEYS MAL,
Banpalore

2. Pope. A, and Gain, L. "High Zpesd Wind Tunnel Tecting”, Kreger Pub Ca 2002,

4 HALUMI Leocure Sancs 127 Experimertal &erocynamics”, MAL 5P 98 01 Aprl 1908
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