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Name of Department: Aeronautical Engineering

Minutes ofBoard ofstudies Committee Meeting Dated on 20l0s/2017

The Board of studies committee Meeting was herd in the room of Dean of SoE at 2:30 p M. on 20/05/2017.following members uere presenl.

L Dr.Sanjay Rathore

2. Dr.Sonal Bharti

3. Mr.Vijay prakash Singh

4. Mr.Prabodh Khamparil,a

5. Mr. Kailash palidar

6. Mr.Manoj Gandwane

7. Ms.Sheetal Verma

8. Ms.Alka Thakur

9. Mr. Prashant Singh

10. Mr. Sanjay Kalraiya,

I l. Mrs.Priyanka Jhavar

I-he Chairman of Board of Studies Commitlee welcomes and appreciated the efforts pnt up by thethculty for progress of the departmentar activities. The folrowing Agenda points were discussed and
resoived-

Agenda l.Approval of(i) SOEJII Semester Scheme & Syllabus as per CBCS
(ii)SOE-VII Semesrer Scheme and Syllabus Non_CBCS

9l S.tF tt t i,att d Ldyrdoorf idi.rr SdarE lehcr (U pi



Discussion (ifany): Sylabus shourd be prepared as per current demand in industry.
Resolution ofthe Discussion: Syrabus shourd be prepared as per cunent demand in industries and was
approved for forthcoming III Semester CBCS & VII Semester Non-CBCS.
The Chairman thanks the members for peacefui conduction ofmeeting.

3. Mr.Vijay Prakash Si'gh \t\S!
4. Mr.Prabodh Khampariya

5. Mr. Kailash Patidar

6. Mr.Manoj Gandwane

7. Ms.Sheetal Verma

8. Ms.Alka Thakur

\).

9. Mr. Prashant Singh

J0. Mr. Sanjay Kalraiya,

1 l. Mrs.Priyanka Jhavar

doblt
E-

Chairman

9l SaP il th.Et d Terhnolc,a
t r..didr 9LrG !.Jtdr (M P)
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Signature ofAll members 0ncludirs Chairman)
io=l. Dr.Sanjay Rathore -fr/a\ \

2. Dr.Sonal Bhafli -)*t. n L \
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Nurneriral analysis:Efior\& ADnro\imalions. 
, Solution of Algobraic &Tmncedenlal Euatiorls(RegulaFalsr . Newton- Raphson. decant Mcthod), Sofrrion of 'sin,ufton"J... lin"u, cquarins byGaussEliminariorr Causs Jordan Crour's rnethods .lacob;.s an<l Ca,ss_SJaff 

-f",J*,ir" 
,r*rf,oa,Definit€ Intcgrals : Definitc Integ,als as a lirnit of a sur1 i. ,rppf."rlon 

"iii"*,r*ron 
of Series.

Unit lI
calculus :Expansion of rinctions by Macrar-rrin's and rayror's thcorern partiar difiIrentiat.n.Eulerstheorem and its applcation in approxiriation and enors, lar*in" uni-rr,lin , of fl,,ction oliwororiables. Curranrc : Radius ofcurvaturu.

Unit III
Dilferential Equations : Solution of Ordmary 

_Differenthl Equations(Taylor,s Series, picard,s Method.Modified Eulqt Merhod, RttrEc-KuflaMethod,Milne\ prcdicror & Coni"tor oetfroal, Conelation andRegression Ctu've Fining (Method or tast sq*.ey.iire*- n-iri** Lquatbns wirhconstantC^orifui--nls. CauclD/'s Horybgcneous differential fqrrttn Sirrrrltareou.Jilire ntiat tqutiors, Mctlrcdof Variadon of Parameters

Unir IV
Matrices :Rank, Nullity, Solution of Simultaneous equation by elernenrary transtbrnution, Consistencyof System of Sinnrlraneous Linear Fnrrarfuq Eigen Values 

""a 
Eig* V".a'*.- iaylcy_ HarruJron Theorernand ils Appl[arbn ro find rhe inverse

Unit V

9:Ph *:-"O.r C-raphs. Subgraphs, Degrec and Disrance, Tree, cycles ard Nehvork,
Algebra. of Lrgt. Booban Algebra, principle ofDuality, Basb .I.lreorenrs, 

Boolean
Expressiom and Fmctions. Elenentary Corrept ofFu4, l_ogic

Refe re nces:
l)Higher Enginccrirg Mathcmarics by B.S_ Crrewa! KhaDna publicarion.
2)Engineering Marhematios votume I & III by D.K. Jain

3)Engineering Mathcnratics volunr I by D_C.Agrawal

Sri Satya Sai Universi ofTechnolo I Ygli94 Sciellg!.Sehore (M.p.l

tinit I
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Sri Satya Sai Universi gI:gg!ryIory A Medical Sciences, Sehore [M.P ]
AE.302 ELEMENTS OF AERONAUTICS

UNIT I.
HISTORICAL EVALUATION
History of aviation, History of space,flrght History ot lndian space experjence. pre WrightBrothers era.Wright Flver. Conventional 

"irpt"n", 
p.gr""" ,n u,rJrr'* i"a,gn aM appl,cations,Currenl 5161.,5. Early arrplanes. bipranes a'nd ;;;";ir;;; i;rff;'. "and proputsion over theyea rs.

UNIT II.
AIRCRAFT CONFIGURATIONS
Components of an airplane and lheir functtons- Differenr types otflight vehicles,classifications.Conventional control, powered control, Basic inslrum;*. %r. nV,"g,';.", systems for controlAcluation.

uNtT t -
INTRODUCTION TO PRINCIPLES OF FLIGHT

Physical properties and structure of .the atmosphere, Nomenclature used in Aerodynamics,different pdrts of airptane Wino as tifting 
"urr"i", 

iyp". oi J""i'"ptJn torr". Aerodynamicfealures like Aerofoir pressure d-istr;bution, Aerodynannc torces an'd "rlr"nt". 
Lrtt and Drag.Mach number. Manoeuwes.

UNIT IV-
INTRODUCTION TO AIRPLANE STRUCTURES
General types of conskuction, Ivbnocoque, semr-monocoque and geodesrc construction,
Tlpical. wng and fuserage structure. Metalic and non-metal; mJri"ts, use of aruminiumalloy. rilanium. stainless sleel and composite malerials

UNIT V -
POWER PLANTS USED IN AIRPLANES

:::f^]9"^1"-^:T:l,f !!", i"t, ensine, 
.turb_o-prop, turbo_ian, turbo_shafl, prop_fan ,possibterocarons or power ptant on airplane, Rocket propulsion, classification of rockets tile riquiJ-anJsolid propellant rockels.

TEXT BOOKS
1. Anderson, J.D., "lntroduction fo Filgha,; l\,4ccraw-Hill, i995.2. Fundamentats of Flight; By Dr. o. c. sn-"..u 

"na 
Lirit crirt"i--

REFERENCE
1. Kermode, A,.C., "Flight tithaut Fomulae',, Mccraw_Hill. 1gg7
2. Jet Aircrafr Power Sysytem :Jack V.Casamassa & Ralph D.Bent

RE(AE.-3d Sem) '--weI201\.16
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Satya Sai Universi ofTechnolo & Medical Sciences, Sehore M.P.]

AE/ME-303 Thermodvnamics
UnitI
Fuldamental Concepts and DerinitioDs :
Thernbdyna mics.property. Eq u iribnu rrstate.proccss,cyc b, zero thrawof thenmd)manjcs, statcrrEnt and\rgnificance. concefll hD ldeal gas. Gas lau. . avogadio ;tyn",f,".i.,- -- "*
Heatandworktransfer.Firslhwof thcrrndlmami.r_stit".""to'fi^il*Lf rhernrodlmamics, firsllawapnliedtocbsedsyslern r,stbwaooliedtoacrosedsystemund-ergoingacy"r".i."".i.-.."*ry,,"of 

closed system.flowproccss. flowcnergy.sready ilow process, Rehtions rirr flow proccsses,rimitatnns offirst law ofthenrbd}Tlamts.

UniuI
Second lawof thenmdynamics :heat engine,. heat reservoir, Reliigerator ,hear puq) ,COp .EpR-Ar'aihble energr ,camot' srheorer4 cimofs cycle, 

"nar.v %"..t."v.re,staterEnroGecondlawRevercibleand irreversibleprocesses,coT:9on..9f .econaU*,ent.opy,Antrofychangeforileal gas, T_Sdiagran6.Availabillyand Irrcve15ibiliry.Cibbs andHehnholtzfuncrio

UnitIII
Real gas :Deviarionwith ideal gas,Vander_wall,scquatiorle\,aluationof itsconstants,
limitationsoftlrcequation.Thelawolcorresponding,rut. conp,";.ibiii,v il"i"i6i**r""a
conrpressibilitycharr. P-V-Tsurhce ofaReal gas, Thernrody*-i"...tutio^,l.,tu*r"ll relationsand
thereapplica t io ns.

Unitlv
Pur€Substance :Phasc.Phasc-transflrmatbm,forrmrionof stearn properticsof stcatnpVTsurlAce,
HSJS,PV,PH.TVdiagrarnprocessesof r,aporneasurenEntof drymssliactionUseof steanrtableand
Mollierchart

UnitV
Airstandard cycles Camot,Otto,Diesel.Dual cyclesandthereconpariso4twostrokeard fourstroke
engines,Brayoncyclc,nonreactive gasmixture,pVTrelationshi,mixtur"oiia"uigu.".,p.op"rtiesof mixn'eof
idcal gases,interna le ne rS,, Entha h yand spcc ilE heato fgas m ixt;res, Entha lp yo $s- mixtLncs.

Re fe re nces:
L P.K.Nag;EngineeringThermodynamics; TMH
2.CengelY;Thefl nodylanics; TMH
3.AroraCP;Therrnodynanics;TMH
4. Thcrmal EngjnceringbyRYadav
5.f ngineeringThermod),namicsbyon*arSinghlreu.Age lntet natlonaL
6. Basic EngineeringThennod!,namrcsJoel.Prarson
7. EngineeringThermodynamicsbyM.Achurhan,pHl India.

ListolExperimenb(Pl.expandit):
l. To fmdmechanicalequivqlcntoftreatusingJoules apparatus
2. Tostudy\,vorkingofi mpulseandrcactionsteamturbirrc_
3. Tostud).lvorkingof Gasturbines.
4. To cabulatcCOPof!"Frcurconpression rcfrigerationsystcmandoplolonT-s.p_Hdiagrarns

/'n

RE(AE.-3,,1'em)
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Sri Satya Universi glT"chnolory & Medicrl Sehoiu [M.p.]

Unit.l : Controlsystem &Component
open loop^and close loop control systems. Elock diagram algebra and transfer function. Differentialequations, Determinatron of transfer function by Ufocf. alagram iedu-ctiln-t""iniqu" & signal flow graphmethod' r\'4ason gain formura and carcuration of transfer fu"nction. gu;i" 

"o-;ponunt 
ot 

"rectricar 
controrsystem, Armature and field control methods for Speed control

UnitJl ; Time response analysis
Transient and steady state response analysis. SIeady state error & error constants. Dynamicerror and dynamic error coefficient, performance rnoiJes. enecJoipii" 

"no 
.ero addition ontransient and steady state response.

lJnit-lll : stabitity anatysis
Absorute stabirity and rerative stabirity. Routh's and Hurwi' criterion of stabirity. Root rocusmethod of analysis. polar plots,

Unit.lv :Approaches to system design
Design problem, types of compensation, design of phase-rag, phase read and phase read_rag
:919:!*19^ in time and frequency dom-in, proportion'it, derivative, integrat and ptD
compensation.

LJnit-V Digital control systems
S\,€tem with digital controller, difference equations, the z_transform, pulse transfer function,inverse Zransform. the s and z domain relalionship.

References:
1. N€grath and Gopal: Control Slstem Engineering, New Age lnlernational publishers.
2. [,4anke: Linear Control System, Khanna publishers.
3. Ogata: Modern Control Engineering, pHl Learning.

List of Practical :

1 . Designing of transfer function for different type of control slstem
2. Designing and modeling of different control system.
3. Determination of stability with Root Local, Nyquest Criteria, Bode plot etc.4. Transient and steady state analysis of control system.
5. To implement a PID controller for temperature control ofa pilot plant.6. To study behavior of 1 order,2 order 0/pe O,gpe j system.
7. To study control action of light control device.
8. Determine transpose, inverse values ofgiven matrix.
9. Plot the pole-zero confguration in s-plane for the given transfer function.
10. Plot unit step response of given transfer function and find peak overshoot, peak
'11. Plot unit step response and to find rise time and delay time.

dfi\ti

ineerin

BE(AE.-3d Sem)
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Sa a Sai Universi of Technolo & Medical Sciences, Sehore

AE/CE/ME-305Strensth olinatcrials
UNITI
Simpl€ Stress ands train:stress€sinmc mbc^of 

,as 
ruc rurc,axial load,rg,normal strcss,shearstrcss,bearing strcss.ana lys isof 

s inple strucJurcssreppedrca.,.. -'u".,1"."."."r0p"ra lletstressstraindiagra m.Hooke'slaw.modut*sofetasticiw. poiqson,i ratio. n"",t"r.f ,r""*,ir,. 
";;#,il:il: 

.r.hermalsrress 
and strain.

UNITII
Compourd stressandstrain:orincmal sl
V.r" *ir.i.-1,i.r"1..?i.,":#dH1[::tf. and principal planes.normat antlshcarsrress- Graphjcat mcrhod_
state ofsimple shear.ductileandbrittlefaihrll. 

stresses unlike sircsses' nvo pcrpendicut"t #."i!**"" r.ii"

UNITIII
Deflecrion of beam: purebendmq svmmerricmember.delbrma rionand srress.bendmgof composiresecrions.ecccntrrc axiat loarJines hea rforuca nd 

"^ ^S 
Va"grr 

"rr. 
fu, i"n.f,ipr n on"gf."i.".fr"ii rO BM.rhcar str(,ssc,x1,L.a ms.s ka n (,nergy inbe nding.dc lhc tiono fbeams.equa rio nofc last ic irr". ji"-"" rfri i h.,f,"a.

UNITIV

[1,"T1'lj*i.1il#ff'l?ff:fjlo".?,gl"lin, . 
crcurarshaft,ansreor rr6t,srepped-holow,rhin waled-

u."aing rra ro..;on. 
- '' sold and hollow shaft \hafls m series. in"n i, f"t rr.L .o.iaJ

UNTTV
The o rie s o frailu re s :maximum norma I stress& shearstresstheory;maximunt normal andshearutraincncrg)'thcory:maximum disronionene runhe6ry; uppfi"ntionof tf,"oriiiiiffi,#r"riuo aml loadilgconditions.Cotumns: stabiliryol srrucrures.Eubr.iii,*uhfbri jrr.^.i r,air.""i.ra 

"""a'i 
#.lia|"urtri,.n,,rrr.

Refe re nces:
l.Er. R.K Rajpur; Strengh ofmaterials; S.Chand& Company PVT.LTD.
2. Rattan;Strengthoftraterials;IMH
.l.Nash Wiliamtschaum soulUncseric(:Strcnghof Materials; TMH.
a. N egris tre ngthollTareria ts:TM H
5. SbgMrbind K;Mechanic sof Solirls:p HI
6. Sadhu Singl:SIrenghof Vla teria [s; K ha nna p ub.
?.Kamal KandcharRC.AdvancedMechanicsof Materials:K hannapuh

Listof€ xperime nts(Ptcxpsrdit):
L StandardlensileresrcnMsandcl testspecinl€n
:. D irec L/c ross Shea rteslotMsa ndcl s pec mcn

3. Transversebendingtesronwmdenbeinsrmbrainmodufusofruprure 4. Fatiguetesl
5.Brinell Hardnesstests
6.Vickerhardnesstest
7. Rocktycll hardness test
8. I zodlc ha rpyimpactt€st

Regtl/ar

BEIAE.-3 Sen)
15 16
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AE -70ltA) Elcctive
Total Oualitv Management

UNIT I: INTRODUCTION
Timc Managcnlcnt. Strcss Managemcnt, Goals and Carccr planning Intctpcrsonal
interaction. Definirion of Qualiry. Dimensions of euality, euality planning, eualiry costs _

Analysis Techniques, Basic conccpts of Total euality ManaS€ment, principles of TeM,
Leadership Concepts. Role of Senior Managenrent, euality Council, Delning philosophy,
Barricrs to TQM Implcrncntation.

UNIT II: TQM PRINCIPLES
Cuslomer satisl'action Customer perception of euality. Customer Complaints. Service
Quality,Customer Retention. Employee Involvement Motivation, Empowerment. Teams,
Rccognition and Reu,ard. Pertbrmancc Appraisal. Bcnefits, Continuous proccss
Improvcment - _Juran 

Trilogy, PDSA Cycle,5S, Kaizen, Supplier partnership parrncrinS,
sourcing, Supplicr Selecrion, Supplier Rating, Relarionship Devclopment, perlbrmance
Measures Basic Concepts. Strategy. Performance Measure.

UNIT III: STATISTICAL PROCESS CONTROL (SPC)
Thc scvcn tools of quality. Statistical Fundamcntals Mcasurcs oi ccntral Tcndcncv and
Dispersion, Population and Sample. Normal Curve, Control Charts tbr varrablcs und
altributes, Process capability. Concept ofsix sigma, New seven Management tools.

UNIT IV: QUALITY SYSTEMS
Need fbr ISO 9000 and Other Quality Systems. ISO 9000:2000 eualiry Sysrem Elemenrs.
Implementation of Qualiry System. Documentari n. eualiry {udrring. TS I6q4,r. ISO t4000
Concept. Requirements aDd BeDefits

UNIT V: MANGEMEMENT
Benchmarking Reasons to Bcnchmark. Benchmarking proccss, euality Function
f)eployment (QFD) - House of Quality, eFD process, Benefits, Taguchi eualiry Loss
Function, Total Producrive Maintenance (TpM) - Concept, Improvement Needs, FMEA
Stages ofFMEA.

TEXT BOOK
l. Dale H. Besterfiled. et al.. "Total Quality Management,', pearson Education. Inc. 2003.

(Indian reprint 2004). ISBN 8l-297-0260-6.

REFERENCES
l- Jamcs R. Evans & William M. Lidsay, 'Thc Managcment and Conlrcl of euality..,

(5thEdition), South-Western (Thonlson Leaming), 2002 (ISBN 0-324-066S0-5).
2.
3.

4.
Oakland. J.S. Total Quality Managcment", Burierwofth Heinemann Lrd.. 1989

Feigenbaum. A.V. "Total Quality Management'! McGraw-Hill, l99l

9t S.F }l t nN.r8 d Te.inorooi
f r6dl Sderrr S€at()D (M P,

Age Intemational.
Narayana V. and Sreenivasan, N.S. "Quility Man Concepts and



AE -70 | (B) Elcctivc
Wind Tunnel Technioues

UNIT I: PRINCIPLES OF MODEL TESTING
Buckingham Theorem - Non-Dimensional Numbers _ Scalc Etiecl lypes ol.Simjlarity.

UNIT II: WIND TUNNEI,S
Classification Spccial problcms of lcsri g rn Subsonic. Transonie. suDcrsonic and
hlpersonrc speerl regronj. Layoutq sizirrg and desrg paratrlercrs.

UNIT III: CALIBRATION oF WIND TUNNELS
Test section spced - Horizontal buoyancy Flow angularities Turbulence nteasuremenrs -Associated inslrunrentation Calibration of supersonic tunnels.

UNIT IV: WIND TUNNEL MEASUREMENTS
Ptessure and velocity nieasurements Force mcasurenlents Thrcc component and six
corltponcnt balanccs - Inlcrnal balanccs.

UNIT V: FLOW VISUALIZATION TECHNIQUES
Smokc and.Tuft grid rcchniqucs - Dyc injcction spccial rcchniqucs Optical mcrhods of
llow visualization.

TEXT BOOK

1. 
,Rae, 

W.H. and Pope, A. .'Low Speed Wind Tunnel Testing,,. John Wile publication,
t914.

REFERENCE

l. Pope. A., and Goin, L., "lligh Speed wind Tunnel Tesri,rg,., John Wiley, l9l5

' Reg&trdr
gl SltF I Uir.rlw o( r€dnoloet
I x€dlcal sderd. s.t'..r (n ?)



AE - 701( C) Elective
Theorv of nlates and shells

UNIT I: INTRODUCTION TO CLASSICAL PI,ATE THEORY
Classical Platc Thcory Assumprions Diffcrcntial Equation Boundary Conditrons.

UNIT Il: PLATES OF VARIOUS SHAPES
Navier's Method of Solution for Simply Supportcd Redangular plares Leavy,s Method of
Solulion for Rcclangular Platcs undcr Diftcrcnl Boundary Condirions. (;ovcrning Equation -
Solution fbr Axi - symmetric loading Annular platcs plates olothcr shapcs.

UNIT III: S,I.ABILITY ANALYSIS
Stability and free Vibration Analysis of Rectangular plates.

UNIT IV: APPROXIMATE METHODS
Rayleigh Ritz. Galerkin Methods l-inire Dilerencc Method Application to Recrangular
Plates for Sratic. F'ree Vibration and Stabiliry Analysis.

UNIT V: THEORY OF SHEI-LS
Basic Conccpts of Shell Type of Slructures Membrane at)d Bending Theori€s lbr Circular
Cylindrical Shells.

TEXT BOOK
L Tinroshcnko, S.P. Winowsky S., and Krcgcr, 'Thcory ofplarcs and Shclls,., McGrawJIill

Book Co lgg0

REFERENCES

I. llugge. W. "Stresses in Shells", Springer Verlag. 1985.
2. Timoshenko. S.P. and (;ere, J.M., "Theory of Elasric Stabiliry.', McGraw-Hill Bookco.
1999.

/-- Regbtd
rr*}S*ry,$Ilffi)"s



Industrial Aerodvnamics

UNIT I: ATN|OSPHERIC WIND
Types ofrvinds, Causcs of.r,ariation olwinds. Atmospheric boundar.y Iayer. Elfect of terrain
oI grrdienr lteighr. Srluclure olturbulent flou..

UNIT II: WIND TURBINE
Horizontal axis and vertical axis machincs, power coefficient, Betz coelf.icicnt by nlomenlLrm
theory.

UNIT I II: VEHICLf, AERODYNAMICS
Power rcquirements and drag cocfficients of automobiles. Effecls of cut back angle.
Acrodyna,nics of trains and Hovcrcrafi.

UNIT IV: BUILDING AERODYNAMICS
Presslrre distribution on low risc buildings. u'ind forces on buirdings. Environnrental winds in
city blocks. Spccial problcms of tall buildings. Builcling codcs, Building vcntilarion and
alchitcctural aerodynamics.

UNIT \,: AIR FLOW INDUCED VIBRATIONS
El}ccls oI Rcynolds numbcr on wakc formalion ol bluff shapcs. Volcx induccd vibrarions.
Sallopinq and stall flurter.

TEXT BOOKS

I- M. Sovran (Ed). "Aerodynamics and drag mcchanisms ofbluffbodics aocl road vchiclcs.,
Plenum press. New York. l9?ll.

2. P. Sachs, "Winds forces in engincering". perganton press, 197g.

A,E -702

REFERENCES

l. R.D. Blevins, "Flow induced vibrations", Van Nosrrand. I990_
2. N.G. Calvent. "Wind Power Principles". Charles Griffin & Co., London.

J&
X X! ! t,lndv t Tlcnnolog!

I l.cdldl Sd€rrE Lllo.. ([. , )



UNIT I: INTRODUCTIoN To FEIT AND ITs APPLICABILITY
Rcvicw of mathematics: Matrix algcbr.a. Gauss climinalion lncthod. Uniqucncss of solution.
Banded symmelric nratrix and bandwidth. Structure analysis Two_ibrcc lnember element,Local stifliress olatrix, coordinalcs translormation, Assembly. Global stif.firess nrarri\,
imposition of Boundary conditions. Propefties of stilfness matrix.

UNIT II: ONE-DIMENSIoNAL FINITE ELEME:{T ANALYSIS
Basics of structural mechanics, stress and strain tcnsor, constitutive relation. principle of
mininum Potcnlial. Ceneral steps of FEM. Finite elcnlent ,nodel concept
/Discrctization, Dcrivation of finitc elcmcnts cquations using polcntial cncrgy approach
Ibr linear and qnadralic I-D bar elcment and beanr element, shape li.rnctioris and their
propertics. Assembly. Boundarv condilions. Cofiputalion ol stress and slrain.

UNIT III: Two DIME\SIoNAI, FINITE ELEMENT ANALYSIS
Finite elemenr fornulation using thrce noddcd triangular (CST) elemenr and lbur nodded
r€ctangular elcment. Plane stress and Plain strain problems. Shapc functions. node
numbcring and conncclivity. Asscmbly, Boundaryconditions,Isopatamcl.jc
fomlulation of l-D bar elcments, Nurler.ical integr.ation using gauss quadratur.e lbr-mula,
conrputalion ofslrcss and slrain.

UNIT IV: FINITE ET,EMENT FoRMUI,ATIoN
Method oa Weighled Residuals ,Collocarion, Sub dorrain method, Lcast Squarc nlethod and
Galcrkin's mcthod. Application to one dimensional problcms, one-di,nensional heat
transfer. etc. introduclion to variation fonnulation (Ritz Method.)

UNIT V: HIGHER ORDER ELEMENTS
Lagrange's interpolation fonrula for one and two indepcndent variable. C_-onvergence of
solution, compatibility. clcmcnt continuity, static condcnsalion, p and h methods 

"of 
mesh

refincment, Aspect ratio and clement shape, Application of FEM, Advantages of FEM,
Introduction to concept of elc,nent mass nratrix and Damping matrix in dynarnic analysis.
Calculation olnatural liequencies and modes.

AE-703
FINITE ELEMENT METHODS

TEXT BOOK
I . Text Book of Finite Elemenr Analysis, Seshu P., prentice Hall India.
2. Finite Element Procedure in Engineering Analysis, Bathe K.J., prentice Hall India.

REFERENCE BOOKS
L An Inlroduction to lhc Finitc Elenrcnt Method. Rcddy J.N . Tata Mccraw I Iill, Ncw

Dclhi.
2. Concepts & Applicarions ofFinite Element An alkus- PleshaCook

9i Sfi ta t nt\,r,* d Trdlnoiog!
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Willey India, New Delhi.
3. Introduction to FiniIc Elements in Engineering, Chandupatla and Belegundu, prenticc

Hall.

LIST OF EXPERIMENTS

I . Write flow chan of finite element steps.
2. Study and understand the convcrgcnce ofthc problem.
3. Solve stiffness matrix for bar, beam and frarne problems using suitable boundary

condition.
4. Plane stress and plane strain condition are used to understand 2d structures.
5. Analysis ofbcatns and framcs (bending problems)
6. Analysis ofbeams and tiames (torsion problems)
7. Nodal analysis problem.
{1. Ileat transfer problems.
9. Problems leading to analysis ofthree dimensional solids.
10. Problems leading to analysis ofaxisymmetric solids.

t Sl! lt thnrriv oa Ted'rotr l
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Avionics - I

UNIT I: INTRODUCTION
Need lor avionics in civil nnd military aircraft and space sys[enls Integrated avionics and
weapon systems Typical avionics subsysrems. design, technologics.

UNIT II: PRINCIPLE OF DIGITAL SYSTEMS
DiSital computer- Microprocessors Memories.

UNIT IIII AVIONICS ARCHITECTURE
Avionics system architecture Data buses MIL - STD - 15538 - ARINC 420 - ARINC
- 629.
UNIT IV: FLIGHT DECKS AND COCKPITS SYSTEM
Control and display technologies: CRT, LED, LCD. EL and plasma panel - Touch screen -
Dir€ct voice input (DVl) - Civil and Milirary Cockpirs: MF'DS. HUD, MFK, HOTAS.

UNIT V: INTODUCTION TO AVIONICS SYSTEMS
Connnunications systems- Navigation systems Flight control systcms Radar -Electronic
Wart'are Utility systerrs Rcliability and mainlainabiliry - Cerliflcarion.

TEXT BOOKS
l. Middleton, D.H., Ed., Avionics systems, Longman Scientific aud Technical, Longman

Group UK Ltd., England, 1989.
2. Spitzer, C.R. DigitalAvionics Systems, Prentice-Hall, Englewood Clifii;, N.J., U.S.A.
r 987.

REFERENCES
l. Malvino, A.P. and Leach, D.P. Digilal Principles and Applications, Tata McGraw-Hill.
1990.
2. Caokar. R.S. Microproccssors Architecture-Program,ning and Applications, Wilcyand

Sons Ltd., New Delhi. 1990.

LIST OF EXPERIMENTS
L l6 Channel Analog to Digital Converter & Generation ofRamp, Square, Triangular wave

by Digital to Analog Converter.
2. Study ofDifferent Avionics Data Buses.
3. MIL-Std - 1553 Data Buses Configuralion with Mcssagc transfer.
4. MIL-Sld - 1553 Remote Terminal Conflguration.
5. Multiplexer/ DemultiplexerCircuits.
6. Encoder/Decoder Circuits.
7. Timer Circuits, Shift Registers. Binary Comparator Circuits.
U. Addition and Subtraction oftl-bit and I6-bit numbcrs.
9. Greatest in a given series & Multi-b1,tc addition in BCD nlode.

"65
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AE-705
Aircraft Ilalerials and Composite

UNIT I: METALS AND ALLOYS
Introduction to Aerospace malerials: Classiiication, composition, properties. hcal treatment
& application in plain carbon steels. Alloy steels_ Stainless steels. heat trearment &
applicarion in aluminiunr and its alloys. lntroduction to oxidation and hot corrosion.

UNIT II: CON,POSITE NTATERIALS AND PROPERTIES
Inlroduction !o composite malerials: Definition Classitication oiComposite materials based
on structure hased on matrix. Advantages of composites application of cotnpos,res
Iunclional requirements olrcinforcemenl and matrix. FIBERS: propefties and applications of
glass fibcrs. carbon llbcrs, Kcvlar fibclrs and mctal tlbcrs.

UNIT II I: MANUFACTURING OF ADVANCED COMPOSITES
Polynlcr matrix co,nposit€s: Metal Matrix Contpositcs. manufacturing and application.
Casting Solid Staie diff'usion rcchniquc, Cladding HoGiso static prcssing.

UNIT IV: CREEPAND FRACTURE
Factor-s influcncing fr-rnctional life of components at elcvated tempcratures. definition of
cr-ccp cunv'c. various stagcs of crccp. mctallurgical factors influcncing various stagcs. cffcct
of slrcss, tcmpcraturc and strain ratc. Dcsign ol transicnt crecp tintc, hardcnUlg, slrain
hardening. cxpressions ol rupture lile olcrcep, ductile and brittle nratcrials. Monknran-firatlt
relalionship. Various types ofl_racture. briltle & ductile, low teolpelaturc & high tenrperatLlre,
cleavage flacture. ductile fracture duc to micro void coalcscence-diffusioll controlled void
gro\\,th; fracture maps for diffcrcnt alloys and oxidcs. Fatiguc ofaircrati nlatcrials.

U:{IT V: SUPERALLOYS AND HIGH TEMPERATURE MATERIALS
Iron base. Nickel base and Cobalt base super alloys. titaniurr alloys composition conool.
solid solution slrengthcning. precipitation hardening by gamma prime. gmin boundary
slr(n!lh(ning. hiBh tcnrperaturr: tcrantics.

TEXT BOOKS
L Mateial Science and Tcchnology Vol l3 Composites by Cahn VCH. Wcsr Cet.ntany

Conlposite Materials K.K. Chawla.
2. Calcote, L R. "The Analysis oflarninated Contposite Stntctures". Von Noastrand

Reinhold Conrpany. New York 1998.

l. Joncs. R.M.. 'Mechanics ofClomposite Materials". McGraw-Hill. Kogakusha Ltd.. Tokyo,
1985.

4- Agarwal, B.f).. and Broutman. L.J.. "Analysis and Performance of Fibre Composites".
John Wiley and sons. Inc., New York, 1995.

5. Lubin, G., "Handbook on Advanced Plastics and
Co., New York, 1989.

Fible Glass". Vorr Nostrand Reinhold

ll Sat I lhhrtq d le$nolcrJ}
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LIST OF EXPERIMENTS

l. Determination of ntechanical propenies ol plain carbon steel using heat treatntent
le(hniqucs.

2. Solution treatment and hardening ofAI-Mg and Al-Cu base alloys.
J. Fatiguc and crccp bchavior iron basc alloys.
4. Convert the Load-Displacentent dala to Stress-Slrain data and plot oul the Stress

versus Slrain curve lbr each specimcn.
5- From the Stress-Strain curvcs. detemine the Elastic Modulus (El) and Ultimate

Strcngth (SU l) forcach sample tcsted.
6. (lomparc thc thcoretically detcnnincd Longitudinal and Transvcrsc Moduli (EL and

ET) obtained in step 2 with the experimenrally determined Longitudinal and
Transverse Moduli (EL and ET) in step 6. Comment on any difl'erenccs.

7. Calculate the Elastic Modulus along rhe loading axis. El. and the In-plane poisson's
Ratio along the loading axis. v 12. for each orientation tested based on the
cxpcrimentally obtaincd valucs of Longitudinal and Transversc Moduli and thc
calculated values ofthe In-Ptane Shear Modulus and thc Major poisson's Ratio.

8. Compare the stiffness and strength results ofthe polymers tested with the results of
the Graphite /epoxy composite.

9. Calculatc thc Longitudinal and Tmnsvcrsc Moduli (EL and ET rcspcctivcly) bascd on
thc liber and nratrix property data tbr IM7itt55l.

10. Calculate the Major In-Plane Shear Modulus (GLT) and thc Major.poisson,s Ratio
(v LT) for the IM7i855l unidirectional compositc being investigatcd.

' Regttr.a
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Minor Proiect & Seminar

Thc objcctivc of thc projccl work phasc I/ Minor p,oicct is to prcparc studcnrs for
underlakiog usef'ul/application oriented project on currcnt topic of lhc subject concerned.
Preparation ofthe project work involves.

'/ Form a tcam / group oflikcmindcd siudcnts (not more than 6 in numbcN) to carry oul lhe
project.

/ Make a literaturc survey and data collection or literature review ofthe project proposed.
r' Publish or present a paper on the proposed work in any one ofthe National/ International

Seminars or Joumal\

Plan Ibr necessary supports, f'acilities, anal)1ical tools and fixation oflaculties /supcrvisors
for the final scmester Major projl.ct'project work phase - Il.

-45 Reg.rfz
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Sri Satya Sai
r University of Technology and iledical Sciences

(Established under Covt. of M.p. Regist€rcd under ltGC 2(F) 1956)

thopal lndore Road, Opp. pachama oitfed.ptant, pachama, Dist. Sehore M.p_ptN-466001Ph. 07s62-2236a7, rax : 07s62_2236aa, web: www.sssuim s.;;.; i;;;@';j;,,rn, ." 
"

Name of Faculty: School of Engineering

Name of l)epartment: Acronautical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated on l0llll2017

l he Board of studies committee Meeting was held in the room of Dean of soE at 2:30 pM. on l0/1u2017,I.ollowing members were presenl.

I. Dr.Sanjay Rathore

2. Dr.Sonal Bharti

3. Mr.Vijay pralash Singh

4. Mr.Prabodh Khampariya

5. Mr. Kailash Patidar

6. Mr.Manoj Gandwane

7. Ms.Sheetal Verma

8. Ms.Alka Thakur

9. Mr. Prashant Singh

10. Mr. Sanjay Kalraiya,

I J. Mrs.Priyanka Jhavar

12. Dr.Ajay Swaroop

13. Mr.Devendra Patle

Ihe Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by the
laculty for progress of the departmental activities. The following Agenda points were discussed and
resolved.

Agenda l.Approval of (DSOE-IV Semester Scheme & Syllabus as per CBCS

(ii)SOE-VIII Semester Scheme and Syllabus Non-CBCS

g i;r l, tri\.r6, o, redr.otoor
f, l.Gdirl grcrrrr S.hon (|r r)-

-&



Discussio[ (ifany): Syllabus should be prepared as per current demand in industry.
Resolution ofthe Discussion: Sy,abus shourd be prepared as per current demand in industries and was
approved for forthcoming Memesrer CBCS & VIII Semester Non_CBCS.

l-he Chairman thanks the members for peaceful conduction ofmeeting.

1. Dr.Sanjay Rathore

2. Dr.Sonal Bharti

3. Mr.Vijay Prakash Singh

4. Mr.Prabodh Khampariya

5. Mr. Kailash Patidar

6. Mr.Manoj Gandwane

7. Ms.Sheetal Verma

8. Ms.Alka Thakur

9. Mr. Prashant Singh

hY',l
v4+",k\'.

N-,v
10. Mr. Sanjay Kalraiy", (,94'Sy
I L Mrs.Priyanta Jhav * D,g
12.Dr.Aiayswaroop )&u *'p
13. Mr.Devendra Patl 

W

Chairman

','!*i,sH"ilay*
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore (M.p.J

BEi ,l (AE)
ENGINEERINC MATHE}IITICS - II

U.lt I
Com.p{ oJ proirblltt! : probobilitv Mass fuoclion. probability derFity llmclion.
Disarcte
Disrribution: Binomial. poisson,s. Contiouors Distrihution: Nomrd Distribution.
Erponential
DistributiotlTesiing ol Hlpothesi3 l:Stu&ols 1-1e31. Fkher.s z-tert, Chi_Squdre Method_

UDtt 2
Futrdlotrr o[ romplcr v.drbk : Annl]tic function& Harmonic Conjugate. Cauchy_
Riemann
Equ ions. Lrne Intcgral. Cauchy's Tlrorcm. C!trhy',Inlegr.l Eormulo. Singular poinis.
Polcs
& Rcsidu$, Rcsidue The.orem , ,{pplication of Residues theorEm for erduatioo of ,Ea!
integals-

Unlt 3
lntroductloD of Foodlr rerlet: Fou er sr.ries for Dircoorinuous functionr. Fourier
series
fo. eren aod odd function Half range series Fourier Trarleforrn: Definifion a.ld propenies
ol Fourier- Fouaier Irarlslorrl Sine and Cosine transfonr,.

Urtt4
L.pl.c! TfltrJlo t: lntroductior of [_aplace Trutsfor,n. Laplace T.anrfiorm of
eleEtenlnry fufftiorc.propenies of LapLtce Transform. Changc of scalc proFrty, 3ecoad
rhiftirrg Foperty, Lapl.ce tt-ansformof the derivaliye. lntrcrse Laplace'rralfqm & its
propenies, Conr.olution theorem. Applicationr of L_T. to solve the ordinary dilTererrrial
equatiom.

U.lt !
Vector Cdcllhri DifferEntiation of!€clols, tcalrr and rector point functior. geometricat
rDeaning orcrsdicnt, u.it nsmal veclor and directional derir.ative. phyricol inierpretation
of divergeoe ,rd Cu.l- Lirc irtteglrl. surfrce irltegrEl ard volurne integral. breea's.
Slokc'5 drd Cnusr divergenr,e thcorem.

Rrfena[aat:
I )Higher Engineering Mathenatics by B-S. Cre\iul. Khanna &rblicatioo,
:)Etrginrering rDatbsmati.s l'olume li & III bv D.K- Jain
llEngineedng mathenBlks volume ll by D.C.egrawal

AE-IV SEM w.e.t July 2015-16--+j Re@t
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore [M.p.J

AE-402
AERODYNAMICS - I

UNIT I
TWO DIMENSIONAL FLOWS
Basic flows - Sourcc, Sink. Free and Forccd vortex, uniform parallcl flow.Theircombinarions,Pressureand verocirv distriburronr on mai", iuitr.,'irii,,r,"",'li*rr",i"" in idcar and rearlluid llowi.Kulta Joukowski s theoretn

UNIT II
CONFORMAL TRANSFORMATION
Joukowski transformation and its application to fluid flow probrems, Kutta condition, Blasius theorem.

UNIT III
AIRFOIL AND WING THEORY
Circulation and thc gencration of Lift_ Bound.voftex and starting vortcx, Kutta condition, Glauen,s thinairloil. theory. rhin svmrncrric flar Drare.airfoir. circurar arc r.iiig.""r;i',i, ir'i'irf.ir secrion. rhe flappedairfoil. Dererminarion ofmean camLer tine sr,"p". f- rrii"*."a"1ir"". ii.lril*." 

"f"ircularion, 
flowabourmutri cremcnr airfoirs.vortcx rinc.Horr" rilo" ro.r*, il;oi;;; iu"ln"r#,Lrr,ing Iire rheory and irs

UNIT IV
vlscous FLoW
Newton's law of viscosiry, Boundarv Layer Concept and properties, derivation of prandtl,s BoundaryLayer. equations, Blasius solution, Karman,s lntegral .qir"i... li"ri..-it."tes equation, TurbulentBoundary Layer over a plate, skin fticrion drag, Boundary Layer control.

UNIT V
Computational_ tluid dl,namics :- Basic equarion of i.luid d),namics, physical classification of fluid
*111",^r*1"":. 1:]1.1.:p"::o 0.0,.",.. iniriur rar,e m.thlJ;. ;;li."J;il;;;"". merhods. inregmrionmernoo! o merrrod . trnrte eremenr merhod (Galerkin and corocation) . paner method for 

"omp.issiutesubsonic and super sonic flow.

TEXT BOOKS
l. Anderson, J.D., "Fundamentals ofAerodynamics,, McGraw-Hill Book Co., New york. 1985.

REFERENCES
I . Houghton, 8.L., and Carruthers, N.B., ,.Aerodynamics 

for Engineering stu.lents,., Edward Amold
Publishers Ltd.. London. 1989.
2. Milnc Thomson, L. H ., "Theoretical aercd)yrdni.t ,,, Macmillan, 19g5.
3. CIanccy. L.l.. " A erodvta n ics', Pitman. 1 986

we.f. July 2015-16
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Sri Satya Sai Universityof Technology& Medical Sciences, Sehore [M.P ]
AFRODYNAMICS I,ABORATORY

To s[udy cxpcrimcntally thc acrod],namic for.". on ,liftr".,tTJi"s at low spccds.

LIST OF EXPERIMENTS

l. Calibration ofsubsonic wind tunnel.
2. Prcssuro distributioD ovor sntooth and roLrgh cylinder.
.1. Pracsure dislnhUlion o\ er .l tnntetric airtbtl.
{. Prc.sIre Jt.I iblrtion or er clnrberrJ rrrlbil& llrIl eirtbil\
5.I_orce nteasurenlent using wind lunnel balance.
6. Flow o\ er r rlrr nlJlE ,rr ditllrcllt rnglcr ol.int idcrrce-. t-tou \ tntali,/at ion \rutlies rn low sn<ed l.lou or er cyli ders
,1. Florv visuuli,rrit'n sludrcs in low \necd tlow over.airtbil with difl.erent angle olincidcnce
9. Calibration ofsupersonic wind tunnel.
10. Supersonic flow visualization with Schlieren svstem.

MA
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore IM.p.)

AE-403
PROPULSION . I

UNIT I
AIRCRAFT PISTON EN6INES

T.:::::::1,::lt-,-'l"L::^c,11"_11:::*..b,iL'f hisroricar skerch. .park isnirion and compre.sion ignirion.(rrtrn(s, +-\IroKc ano z-strok( cnprnc(. (-ombu\tion proccsses various ryp.* of u.rung"..nr* foT ruiiicytindcr aircmfi engincs. Inrakc oid E*hou"r ,rrliiriJ..-iHi. riHp"i"i,fi_,i" pcrrbmrancc, frTecr o.altirudc and speed, power required an<l powe. ar,uitat t.. srpi, .Mryir[,i1i.i oi-.,,p.. 
"r,urg"...

UNIT II
PROPELLERS
ldcal mom^cntum theory, blade elcment theory. activity factor. airscrew cocfyicients, numerical problcmson the pcrformance ofpropelrers. scrcction ofp.opettJrs. rxca, ,arrrti"-u"n-d'"-un'rtunt ,p".a p,up"rt"...nratcrial lor propellcrs, momentum thcory appiicj to helicopter roto; -- '-*

UNIT III
ELEMENTS OF HEAT TRANSFER
a) Conductio Heat Tmnsfer process, Heat conduction. Thermal conduclivity, General equation ofheatconduction in l-D and 2-D.
b) convection and Radiation Heat Transfer: convection process, liee convection heat transfer from
r enical Ilat nlate. planes. cylinder and rphere. free conr ection.
l])Thermal Radialionand Emissirepower The planI distributive lau. Radiatron propenres

UNIT IV
FUNDAMENTALS OF GAS TURBINE ENGINES
Illustration ofworking ofgas turbine engine-Thrusr equation Factors affecring thrust. Effect ofpressure,velocity and temperature changes of iir entering compressor,Alier brmei u..ang.-ents fir. th.ustaugmentation..Higi and Low by pass rario, rurbo-fin engines, dual shafr gas rurbinJengin.., its meriisover single shaft engines.Characterislics of turbopiop, turbofan uid tu.boi"t I p".fo.n,'un".
characteristics

UNIT V
COMPONENTS OF GAS TURBUNI ENGINE
Ccnfifugal and axial tlpe of compressors, thcir compressive action, relativc rnerits in operations.
Diffuser vane design considcrations .classitication ofcombusrion chambers, srmplex and duplei burners,
cxpansion proccss, turbine and its action, construcrional derails of turbinc ,iompressor and turbine
efliciencies, subsonic and supersonic engine intake and exharLst nozzles 

-.Materials 
for different

conlponents.

TEXT BOOKS

l. Heat transf'er: J.P.Holman. Mccraw Hill.
2.l.C.Engrnes: V Canesan, Mccraw Hill.
3. Cas Turbine Theory: Cohen, Rogers and Saravanamuttu, pearson Education .

4. Heat rransfEr: B.Cebhan.Mccraw Hrll

AE.IV SEM
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Sri Satya Sai Universityof Technology& Medical Sciences, Sehore (M.p.)

5. Elements ofGas Turbinc propulsion: J.D. Mattingly, Mccraw Hill.

REFERENCES

l. Cohen, FI. Rogers, G.F.C. and Saravanamuttoo, H.LH...Car_ Turbine Theorv,,, tl)ngman, 1919.2. oatcs, G.C., "Aero thenod,uanir.t of Aircrifi ergi,* i.i,p_,""itr.:', ei,la eau.urion Serics, NewYork.l9l5.
3.' Ro l ls Rotce Jet Engire,, - Ihird hdirjon _ l 9 | l.,[.]4athur, M.L and Sharma, R.p., .,Gas htrbine, Jet atld Rocker proltttlsion,,, Standard publishers
&Distributors, Delhi. I 999.
5. LC.Engines: L.C.Litchy, McGraw Hill

LIST OF EXPERIMENTS
I. Study ofan aircraft piston engine - assembly of sub systems.
2. Study ofan aircraft piston engine - various 

-iomponents, 
thcir functions and operating principles.'1. Studyofan aircraltjel engine - assenrbl) of.ub sysLems.

4. Srudy ofan air.craftjet engrne - various components, their functions and operating principles.
5. Study offorced convective heat transfer.
6. Study offree convective heat tmnsfer.

AE-IV SEM
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AE_404
Microprocessor. Microcontroller & Embedded System Design

Unit I : Ihtroductioh to microprocessors
Architecturc. block diagram of g086. derails of subblocks such as tU, BIU; nrcmory segmentation andphlrical addre.s comnuralions. nrocram relocation. .aa.."irg ,"d.i. li.iru.,,on ro..r,,. pin diagramcnd d(scriplion ot varrous srgnali. '

Unit II: lnstruction Sets

Insrruction execution timing, assenlbler insrruction fbrmal, data transf.er instructions, arithm€ricinssruq1l6n5. branch insrruclions. looling insrructions, NOp ,i"Al[f-ir.i-ctions, llag manipulationinsrructions. logical instruc.ons. shift and rotate instructions, ai,."tir.. url'op..orors, programmingexanrples.

Unit III ; Introduction of Microcontroller:
Different tlp€s ofmicroconffollers: Embedded, microcontrollers, External memory microcontrollers;
Processor Architectures: Harvard V/S princeton , CISC V/S RISt: rni"-lontroii.., nr".o.y ryp"r;
l::::::::l:ll:1 f:"r,ires :clockrng..r,o.pins, interruprs. rimers, pc,if r,..orr-i,*au"i." ,o lrcmtcroconrro crs. Archttccture and pipclining, program mcmory considcrations, Addrcssing modes, CpUregisters, lnstnrction set, simple operations.

Unit IV : Microcontroller 8051

Architccturc, Pin Diagram, l/O ports, Inrcmal RA l\,1 anJ Rcgistcrs, lnrcnupts. Addrcssing Modcs,Memory Organization and Extemal AddressinB,.lnstruLlron Ser, ,isscntbly tangiage progranrnring, RealTinle Applicarions of Microcontroller- Inlerf.acing with LCD, ADC, O,i.C. i'rcpp". Motor. Key Board
and Sensors.

UnitV:EmbeddedSystem
lntroducrior, Classification, processors, Hardware units, software Embeddcd iDto system, Apprications
and ProdLrcts of Embedded systems, srructurar units in processor, Memory Deri..., ilo oerii"., nur.s,
Intertacing ofProcessor Memory and I/O Devices, Case Study ofan Embe;ded System fbr a Smart Card.

References

l. Muhammad AliMazidi, The 8051 Microcontrolleq pearson Education.
2. Kcnneth J Ayala, Thc 805 I Microcontroller. penram lnrcmational
3. Rantcsh S Goankar, Microprocessors and Architecturc:
4. John Uffenbcck, Microcomputcrs and Microproccssors, pIII
5. V. Deshmukh: Microcontroller (Theory and Application), TMH.
6. D. V. Hall: Microprocessors and Interf'acing, TMH
7. Predko. Programming and Cusromizing rhe 80jl Microcontroller. TMH.
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Fluid Mechanics
Unit-l
Rcvicw of Fluid Pronenir. FnoinrennB unttr ofrneaiuremcnr. mas.i. dcnsity. spectltc wcighr. rolum(rnrJ grrviry. surfacc.rcnsirrn. iapi,a,.ity. rrco.iry. b,rk ;;;J;i;:;i:i;.ii.,,y. p,,"..u,. and raporpressure. Fluid Staric's : pressur€ ar r poinr, pressure v.Lri,ion ,n 

""ii. iruii. eU.orut. onJ gu,ii.pressure, manometers, Forces on plane and curved surtaccs (probletns on gravity darns a.d T;inf;;garcs)l buolirnr thrce. Srabrtir) oI Ilo:rring and .ubmerged bodies. n.ioui" .qriilrir..
Unit-ll
FI,IUD KINEMATICS AND FLUID DYNAMICS :

F,uid Kinematics - Frow vis'arization - rines ot trou - rypes of flow - rerocily tield and accereralion -continuity equation (ole and three dinrensional differentiar ro.nrsl. equot,o,r' or str.un1tin. streamlun(rion - vclocit) potentiJl function circulation.
Fluid dynamics - equations of motion -Euler's equation along a streamline _ Bemoulli,s equationapplications - Vcnturi rneter. Orific. mdcr.Pitol tubc - dimcnsio'nal 

"nuiyri. 
- Ar"tingt u,r,,s r theorcm_applicetions - simileriry laws and mudcl(

Unit-lII
lntroduction to Viscous Flows: Introduction lo laminar & tu$ulcnt flow. Rc]Iolds cxpcrimcnt &Rc!,noldsnunlbcr. rclation bctween shcar & prc-ssure_ g.aaicnt. to,rtinni flow through circulai
!11,.:i11i,l"l 

Ilow b,:ruccn pamltct plalc\. laminlr ow,f,rirgf, poiou, r.air. Srokcs lr\r, tubricrtionpflnctpr(s. transtlton lront trrntnat lo turbulcnl Ilou.Tuftul..nr llow in eircular pipc.

Ilnit - Iv
Elements of Compressible Flows: Comprcssiblc ilow propcrtjcs, rotal Enthalpy, toral temperaturc,
temperalure and pressure mtio as function ofmach nunlber. Mass flow parameter (MFp), velociiy _ area
variation, 2-D small amplitude wave propagation,_ Description offlo* r"gi-es,

Unit -V
HYDRAULIC 1'URBINES AND HYDRAULIC PUMPS:
Hldro lurbincs: dcfinition and classiflcalions - pclton lurbinc _ Francis turbine
Kaplan turbinc - working principles.
Pumps: definition and classifications - Ccntrifugalpump:

References: -

L Modi& Seth; Fluid Mechanics; Standard Book House, Delhi
2. Streeter VL, Wylie EB, Bedford KW; Fluid Mechanics: TMH
3. Som and Biswas; Fluid Mechnics and machine,.y; TMH
4. Cengal; Fluid Mechanics; TMH
5. White ; Fluid Mechanics : TMH
6. Cupta; Fluid Mechanics; Pearson
7. JNIK DAKE: Essential ofEnggHyd; Afrikan Network &Sctnstr. (ANSTI)
8. R Mohanty, Fluid Mechanicsi PHI
9. S W Yuan. Foundations ofFluid Mechanics. prenticc Hall

propcllcr turbinc

Classifi cations. working pr.inciplcs.

AE-IV SE]\4
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List of Experiments (pl. expand it)
I To J(lcrnrit)( Ihc lucal poinr prcr.urc uirh thc h(lp oIpit,,l llth..i. lu llnd out lhc r,:r.nrrnrl vclo(ilv !,ia 5nhcfit,dl h.riy rn urrrr.
J. { JlrbrJrron oi Orifi(" n,.,", 

"ni 
V"nlur, ."1",

-1. Detclminution of Cc. Cv. Cd olOrificcs
5. Calibration ofNozzle rDclcr and Mourh piccc
6. Reynolds exper.irreDt Ior dcnronstration ofstreanr liDes & tlrrbulent flow
T.Dcrem)inction of mclu-centrie hei!hr
!.Dercrrninrriun nt Fricrron Factor o'i a prpe
o.ln study the charecr(ristic\ ofa {(nrrifilgal put)rp.
I 0.Verifi cation of Impulsc rnomenturn pr.in-ciple_

AE-IV SEM ,"#.o.;-



AE-801(1)
ROCKETS AND MISSILES

UNIT.I ROC(ETS SYSTEM
Types of lgnition System in rockets and types of lgniters lgniter DesiBn_ Consideration of liquid Rocket
Combustion Chamber, lnjector Propellant Feed Lines. propellant Tanks Outlet and Helium pressurized
and Turbine feed Systems-Propellant Slash and propellant Hammer-Elimination of Geysering Effect in
Missiles-Combustion System of Solid Rockets.

UNIT.II AERODYNAMICS OF ROCKETS AND MISSITES
Airframe Components of Rockets and Missiles - Forces Acting on a Missile While passing Through
AtmospherF methods of Describing Aerodynamic Forces and Moments - Lateral Aerodynamic Moment
- Laterai Damping Moment and Longitudinal Mom€nt of a Rocket - lift and Drag Forces - Drag
Estimation - Body Upwash and Downwash in Missiles.

UNIT-III MOTION IN SPACE AND GRAVITATIONAL FIETD
One Dimensiona and Two Dimensional rocket Motions in Free Space and Homogeneous Gravitational
Fields-description of Vertical, lnclined and Gravitv Turn Trajectories- Determina|on of range and
Altitude Sinple Approximations to Eurnout Velocity.

UNIT.IV STAGING AND CONTROT
Rocket Vector Control Methods - Thrust determination - SITVC - Multistaging of rockets - V€hicle
Optimization StageSeparation Dynamics-SeparationTechniques.

UNIT.V MATERIATS USED FOR ROCKETS AND MISSII.ES
Selection of Materials -Special Requirements of Materlals to Perform u nder Adverse Conditions.

TEXT BOOKS
1. Sutton G. P, "Rocket Propulsion Elements", John Wiley & Sons lnc., New York, 1993.
2. Corneliss€, 1.W., "Rocket Propulsion and Space Dynamics", LW., Freeman & Co. Ltd.,
London,1982.

REFERENCES

1. Mathur, M., and Sharma, R.P., "Gas Turbines and let and Rocket Propulsion", Standard publishers,

New Delhi 1998.
2. Parker, E. R., "Mat€ria s for Missiles and Spacecraft", McGraw Hi I Book Co. nc , 1982.
3. M. J. Zucrow, "Missile Propulsion", John WileV & sons.

4. H. S. Mukunda, "Understanding Aerospace Chemical Propulsion", lnterline Publishing Company
Bangalore.
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AE-801(2)
FATIGUE AND FRACTURE MECHANICS

UNIT.I FATIGUE OF MATERIAI.S
S.N. curves - Endurance limits - Effect of mean stress, Goodman, Gerber and Sod€rberg relations and
diagrams - Notches and stress concentrations - Neuber's stress concentration factors - plastic stress
concentration factors - Notched s.N, curves.

UNIT-II FATIGUE BEHAVIOUR
Low cycle and high cycle fatigLre - Coffin - Manson's relation Transation life - cyclic strain hardeninB and
softening AnalVsis of load histories - Cycle counting techniques Cumulative darnage.

UNIT-III PHYSICAL ASPECTS OF FATIGUE
Phase in fatigue life - Crack initiation - Crack growth Final Fracture - Dislocations -fatigue fracture

UNIT.IV FRACTURE MECHANICS
Strength of cracked bodies Potential energy and surface energy - Griffith,s theory, extension of
6riffith's theory to ductile materials stress analysis of cracked bodies Effect of thickness on fracture
toughness - stress intensity factors for typical geometries.

UNIT.V FATIGUE DESIGN AND TESTINIG
Safe life and Fail-safe design philosophies - lmportance of Fracture Mechanics in aerospace structures
Application to composit€ materials and structures.

TEXT BOOKS

1. Prasanth (umar- "Elements offracture mechanics" -Wheeter publication,1999,
2. Barrois W, Ripely, E-1., "Fatigue ofaircraft structure", Pegamon press. Oxford, 1983.

REFERENCES

1. Sin, C.G., "Mechanics of fracture" Vol. l, Sijthoff and w Noordhoff tnternational publishing Co.,
N€therlands, 1989.
2. (nott, J.F., "Fundamentals of Fractur€ Mechanics", Buterworth & Co., Ltd., tondon, 1983
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AE-801(3)
AIRFRAME MAINTENANCE AND REPAIR

UNIT.I WELDING IN AIRCRAFT STRUCTURE
Equipments used in welding shop and their maintenance - Ensuring quality welds _Welding jigs and
fixtures - Soldering and brazing.
SHEET METAT REPAIR AND MAINTENANCE
lnspection of damage - Classiflcation - Repair or rep acement Sh€et metal inspection N.D.T. Testing
- Riveted repair design, Damage investigation.

UNIT.II PTASTICS AND COMPOSITES IN AIRCRAFT
Review of tvpes of plastics used in airplanes - Maintenance and reprir of plastic components - Repair of
cracks, holes etc., various repair schemes - Scopes. nspection and Repair of composite components -
Special precautions.

UNIT.III AIRCRAFT JACKING AND RI6GING
Airplane jacking and weighing and C.6. Location. Balancing of control surfaces -tnspection maintenance.
Helicopter fljght controls. Tracking and balancing of main rotor.

UNIT-IV REVIEW OF HYDRAUI.IC AND PNEUMATIC SYSTEM
Trouble shooting and maintenance practices Service end inspection-lnspectjon and maintenance of
landing gear svstems, lnspection and maintenance of aiaconditioning and pressurization system,
water and waste system. lnstallation and maintenance of lnstrurnents -handling- Testing - lnspection.
lnspection and maintenance of auxiliary systems, Position and warning system

UNIT.V SAFETY PRACTICES

H6zardous materjals storage and handling, Aircraft furnishing practices - Equipments. Trouble Shooting
Theory and practices.

TEXT AOOK

1. KROES, WATKINS, DELP, "Aircraft Maintenance and Repatr", McGraw-Hill, New york, 1992.

REFERENCES

1. LARRY REITHMEIR, "Aircraft Repair Manual", Palamar Books, Marquette, 1992.
2. BRIMM D.l. BOGGES H.E., "Air.raft Maint€nance", Pitman Publishing corp. New york,
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AE-801(4)
AIR TRAFFIC CONTROT AND AERODROME DESIGN

UNIT.I BASIC CONCEPTS ATC
Objectives of ATS ' Parts of ATC service - Scope and provision of ATCS-VFR & tFR operations _
Classification of ATS air spaces - Varles kinds of separation - Altimeter setting procedures _
Establishment, designation and identification of units providing ATs- Division of responsibilitv of contror.

UNIT-II AIR TRAFFIC SERVICES

Area control service, assignment of cruising evels minimum flight altitude ATS routes and s gnificant
points RNAV and RNP Vertical, lateral and longitudinal separations based on time / distance -ATC
clearances - Flight plans - position report.

UNIT.III FTIGHT INFORMATION ATERTING SERVICES AND RUI.ES OF THE AIR
Radar service, Easic radar terminology ldentification procedures using primarv /secondary radar -
performance checks use of radar in area and approach contro services - assurance contro and co
ordination b€tween radar / non radar control -emergencies - Flight information and advisory service -
Alerting service - Co-ordinatlon and emergency procedures - Rules ofthe air,

UNIT.IV AERODROME DATA AND PHYSICAI- CHARACTERISTICS
Aerodrome data Basic terminology - Aerodrome reference cod€ - Aerodrome reference point -
Aerodrome elevat on Aerodrome reference temperature lnstrument runway, physical
Characteristics; iength of primary / secondary runway - Width of runways - Minimum distance between
paraliel runways etc.

UNIT.V VISUAI. AIDS FOR NAVIGATION, VISUAt AIDS FOR DENOTING OBSTACLES EMERGENCY
Visual aids for navigation Wind direction indicator Landing direction indjcator - Location and
characteristics of signal area -Markings, general requir€ments-Various markings-Lights, general
requirements - A€rodrome beacon, identification beacon -Simple approach lighting system and varlous
lighting systems - VASI & PAPI - Visual aids for denoiing obstacles; object to be marked and lighter -
EmergencV.

TEXT BOOK
1. AIP (lndia) Vol. I & ll, "The English Book Store", 17,1, Connaught Circus, New Dethi.

REFERENCES

1. "Aircraft Manual (lndia) Volume 1", latest Edition -The English Book Store, 17-1, Connaught Circus,
New Delhi.
2. "PANS - RAC -ICAO DOC 4444", l-atest Edition, the English Book Store, 17 1, Connaught Circus, New
Delhi
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AE 802
HELICOPTER AERODYNAMICS

UNIT I-ELEMENTS OF HEI.ICOPTER AERODYNAMICS
Configurations based on torque reaction-let rotors and compound helicopters- Methods of control -
Collective and cyclic pitch changes - Lead - Lag and flapping hinges.

UNIT II- ROTOR THEORY
Hoverin8 performan.e - Momentum and simple blade element theories Flgure ot merit Profile and
induced power estimation Constant chord and idealtwist rotors.

UNIT III .POWER ESTIMATES
Induced, profile and parasite power requirements in forward flight-Performance curves with effects of
altitude- Preliminary ideas on helicopter stability

UNIT lV-LlFT, PROPULSION AND CONTROL OF VTOL and STOL AIRCRAFT
Various configuratlon Propell€r, rotor, ducted fan and jet lift - Ti t wing and vectored thrust -

Performance of WOL and STOL aircraft in hover. transition and forward motion.

UNIT V-GROUND EFFECT

Types - Hover height, lift augmentation and power calculations for plenum chamber and peripheraljet
machine ' Drag of hovercraft on land and water. Applications of hovercraft.

TEXTBOOKS
1. Gessow, A., and Myers, 6, C., "Aerodynamics of Helicopter", Macmillan & Co., N.Y. 1987.
2. McCormick, B, W., "Aerodynamics ofV/STOL Flight", Academic Press, 1987

REFERENCES

1. Johnson, W., "Helicopter Theory," Princeton University Press, 1980.

2. Mccormick, B, W., "Aerodynamics, Aeronautics and Flight Mechanics" John Wi ey, 1995.

3. Cupta, 1., "Helicopter Engineering
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AE-803
COMPUTATIONAL FLUID DYNAMICS

UNIT.I FUNDAMENTAL OF COMPUTATIONAL FLUID DYNAMICS
lntroduction Basic Equations of Fluid Dynamics - lncompressible ln vscid flows: Source, vortex and
doublet panel, methods - lifting flows over arbitrary bodies. Mathematica properttes of Fluid Dynamics
Equations -Elliptic, Parabolic and Hvperbolic equations Well posed problems Discretization of partial
Differential Equations Transformations and grids.

UNIT.II PANET METHODS
lntroduction to Panel Methods - Source panel method - Vortex panel method - advantages of panel

Methods and App ications.

UNIT.III DISCRETIZATION
Boundary layer Equations and methods of solution lmplicit time dependent methods for inviscid and
viscous compressib e fows - Concept of nurnerica dissipation -Stability properties of explicit and
imp icit methods - Conservative upwind discretlzation for Hyperbolic systems.

UNIT.IV FINITE ELEMENT TECHNIqUES
Finte Element Techniques in Computational Fluid Dynamics; ntroduction - Strong and Weak
Formuletions of a Boundary Value Problem Strong formulatlon WeiEhted Residual Formulation-
Galerkin Formulation - Weak FormLrlation - Variational Formulation - Piecewise defined shape functions
- lmplementation ofthe FEM.

UNIT.V FINITE VOLUME TECHNIQUES
Finite Volume Techniques Cell Centered Formulation _ Lax Vendor off Time Stepping - Runge Kutta
Time Stepplng ' Multi - stage Time Stepping Accuracy Cell Vertex Formuation - Multistage Time
Stepping - FDM - ike Finite Volume Techniques Central and Up-wind Type Discretizations Treatment
of Derivatives,

TEXT BOOK
1. Fletcher, C.A.l., "Computational Techniques for Fluid Dynamics", Vols. I and l, Springer - Verlag,
Berlin, 1988.
2. "Computational Fluid Dynamics", T.l. Chung, Cambridge LJniversity Press, 2002.

REFERENCES

1. lohn F. Wendt (Editor), "Computational Fluid Dynamics - An lntroduction", Sprin8er Verlag, Berlin,
1992_

2. Charles Hirsch, "Numerical Computation of lnternal and External Flows", Vols. I and ll,lohn Wiley &
Sons, NewYork, 1988.

3. Klaus A Hoffmann and Steve T. Chiang. "Computationa Fluid Dynamics for En8ineers", Vols. I & ll

EngineerinB Education System, P.O. 8ox 20078, W. Wichita, K.S.,67208 1078 USA, 1993.
4, Anderson, John D., "C.rtrt"t,""", r,r,O 
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LIST OF EXPERIMENT

1. lntroduct on to Modeling and Simulation Software to Aerodynamic probl€ms.
2. So ution for the one dimensional wave equations using explicit method of Lax lJsing Finlte

Difference Method (code deveiopment)
3. Solution for the one dimensiona Heat Conduction Equation using Explicit Method using Finlte

Difference Method (code Development)
4. Generation of the Algebraic Grid (Code Development)
5. Generation ofthe Elliptic Grids (Code Development)
6. Numerica SimulationofflowoveranairfoilusingcommercialsoftwarePackages.
7, Numerical Simulation of supersonic flow over a Wedge using commercial Software packages.

8. NumericalSimulation of flat Plate Boundary Layer using commercia I Software packages.

9. Numerical Simulation of laminar flow through pipe using commercial Software packages.

10. NumericaLSimulation offlow past cylinder using Commercial software packages.

'.iffimm'



AE-804

AIR TRANSPORTATION AND AIRCRAFT MAINTENANCE

UNIT-I INTRODUCIION
Development of air transportation, comparison with other modes of transport - Role of IATA, tCAO -
The general aviation industry airline Factors affectlng general aviation, use of aircraft, airporti alrllne
management and organisation levels of management, functions of management, prlnciples of
organisation planning the organisation {hart, staff departments & line departments

I.JNIT-II AIRI-INE ECONOMICS AND PI.ANNING
Forecasting - Fleet size, Feet panning, the aircraft selection process, operating cost, passenger
capacity, load factor etc. Passenger fare and tariffs tnf uence of geographical, economic & political
factors on routes and route selection,

FIEET PIANNIN6: The aircraft selection process - Fleet commonalitv, factors affecting choi€e of fleet,
route selection and Capitol acquisition - Valuation & D€preciation Budgeting, Cost planning - Aircrew
eva uation - Route analysis - Aircraft eva uation.

UNIT-III AIRLIN ES SCHEOUI.ING
Equipment maintenance, Flight operations and crew scheduling, 6round operations and fac ity
limitations, equipments and types of schedule -hub & spok€ scheduling, advantages/ disadvantages &
preparing flight plans - Aircraft schedullng in line with aircraft maintenance practices.

UNIT-IV AIRCRAFT RELIABILITY
Aircraft reliability - The maintenance schedule & its determinations - Condition monitorinB
mrintenance - Extended range operations (EROPS) & ETOPS - Ageing aircraft maintenance production.

UNIT.V TECHNOI.OGY IN AIRCRAFT MAINTENANCE
Airlines scheduling (with reference to engineering) - Product support and spares -Maintenanc€ sharing
- Equipment and tooh for aircraft maintenance Aircraft weight control- Eudgetary control. On board
maintenance systems - tngine monitoring Turbine engine oil maintenance - Turbine engine vibra on
monitoring in aircraft - Life usage monitoring - Current capabilities of NDT Helicopter maint€nance -
Future of aircraft maintenance.

TEXT 800t(s
1. FEDRIC J.H., "Airport Management", 2000.
2- C.H. FRlEND, "Aircraft Maintenan.e Management", 2000.

REFERENCES

1. 6ene Kropf, "Airline Procedures".
2. Wilson & gryon, "Air Transportation".
3. Philip Locklin D, "Eco nomics of Tra nsportat ion".
4. "lndian Aircraft manual" DGCA Pub.
5- Alexander T Wells, "Air Tra nsportation", Wadsworth PublishinB Company, California, 1993.
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TIST OF EXPERIMENT

1. Aircraft "lacking Up,,procedure
2. Ajrcraft "Leveling,, procedure
3. Control System,,Rigging check,, procedure
4. Aircraft "Symmetry Check,, procedure
5. ' clow tp\t" to a\\e(. or Iike, e,empnr (loggrng
6. Dressure Test to aqse\) hydraLr c Fxte.ra,/trt^rna, Leakage
7. "Functional Test,, to adjust operating pressure
8 "Pressure Iest' pro(edureon tuelsysrerncomponents
9. "Brale'lo.qup Load rpst'on whept b,ate unrts
10. Maintenance and rectification of snags in hvdraulic and fuel svstems.

V.
.".@,
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AE-805
MAJOR PROJECT

The objective of th€ project work is to enable the students in convenient groups of not more than 4
members on a project invo ving theoretical and exp€rimental studies related to the Aeronautical branch
of study- Every project work shall have a gLride who is the assigned faculty member of the institution.
Each student shal frnally produce a comprehensive report covering background information, literature
survey, problem statement, project work details and conc usion. This final report shall be typewritten
form as specified in the guidelines. The continuous assessment shall b€ made as prescribed by the
regulation.
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AE-807
SEMINAR & GROUP DISCUSSION

Objective of GD and seminar is to improve the mass communication and convincing / understanding
skills of students and it is to give student an opportunity to exercise their rights to express themselves.
Evaluation will be done by assigned faculty based on group discussion and power point pres€ntation.

b,... eeotfi"t
t taa ll'urfu- al-r7jlrl xt']
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AE-806
Energy Conversion Lab

LIST OF EXPERIMENT

. Study of direct and diffus€d beam solar radiation. Study ofgreen house effect

. Performance evaluation of solar flat plate collector. Ext€rnal flow over Ahmed body

. Performance evaluation of solar funnel

V
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Sri Satya Sai
University of Technology and lrledical Sciences

(Established under Govt. of M.p. Registered under UGC 2(F) 1956)

thopal-lndore Road, Opp. pachama oitfed ptant, pachama, Dist.-sehore M.p.ptN 4G6001
Ph- 07562-223647, Fax : O1562 223644, Webi www.sssutms.co.in, in fo @ s s s u t m s. c o. i n

Name of Faculty: School of Engineering

Name of Department: A€ronruticrl Engilcering

Minutes of Board ofStudies Committee Meeting Dated on t 5/05/2018

The Board of Studies Commiftee Meeting was held in the room of Departrnent of Aeronautical Engineering at 2:30
PM. on l510520I8, Following members were present.

I . Mr. Prashant Singh, Asst. prof.(Aeronaurical Engineering) _ Chairman

2. Mr.Dhananjay Yadav, Asstt. prof. (Mech.), Member

3. Mr. Anil Verma,Assist. Prof. (Mech.), Member

4. Mrs.Priyanka Jhavar,Asst prof (Me€h.)Member

The chairman of Board of studies committee welcomes and appreciated the efforts put up by the faculty for
progress ofthe departmental activities. The following Agenda points were discussed and resolved.

Agenda Preparation ofsyllsbus rnd Scheme for VII snd VuI S€m.

Discussion Scheme

Scheme and syllabus was put up before the member as per recent CBCS Guidelines, It was discussed in Detail by
the Members and some modifications were suggested.

Resolution of the Discussiotr:

It was resolved that the scheme and syllabus as proposed with some modification and may be accepted .

The Chairrnan thanks the members for peaceful conduction ofmeeting.

Signature of All members (Including Cbsirmrn)

Mr. Prashant Singh, Asst. Prof.(Aeronautical Engineering) - Chairman

Mr..Dhananjay Yadav Asstt. Prof. (Mech.), MemU Ql oJotl

Mr. Anil verma,Assist. Prof. (Mech.), Member ufl'fd\ 
tlt'^t^"4

Vrs.Prilanla Jhavar.Assr Prof tMech.lMember Qr-

:"8ffi"e"*,

Chairman
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Electivo
Total Oualitv Management

UNIT I: INTRODUCTION
Timc Managcnlcnl. Strcss Managcmcnt, Goals and Carccr planning Intcrpcrsonal
interaction. Deflnirion of Qualily, Dimensions of euality. euality planning. eualiry costs _

Analysis Techniques. Basic concepts of Total euality Managcment. principlcs of TeM,
Leadership Concepts, Role of Senior Managcmenr, euality Council, Deming philosophy.
Bafficrs to TQM Implcmentarion.

UNIT II: TQM PRINCIPLES
Customer satisf'action Customer pcrception of euality. Customer Complaints, Service
Quality, Customer Retention. Employce Involvement - Motivation. Empow;rmcnt. l.eams,
Rccognition and Rcward. pcrformancc Appraisal. Bcncfiis. Continuous proccss
l,nprovemenl - Juran Trilogy, pDSA Cycle. 5S, Kaizen, Supplier partnership _ partnering,
sourcing, Supplicr Selection, Supplier Raring. Relationshif Developrrent, pertbrmance
Measures Basic Conccpts. Strategy. Perfomrance Measure.

UNIT III: STATISTICAL PROCESS CONTROL (SPC)
Thc scvcn tools of quality. Statistical Fundamcntals Mcasurcs oi ccntral Tcndencv antl
Dispersion, Populalion and Sarnple. Nonnal Curve, Control Charts for varrables and
attributes, Process capability. Concept ofsix sigma, New seven Management tools.

UNIT IV: QUALITY SYSTEMS
Need fbr ISO 9000 and Orher eualjry Sysrems, ISO 9000:2000 eualiry Sysrem _ Elcments.
Implementarion of Quality Sysrem. f)ocumentation, eualiry Auditing. TS 16949, ISO 14000 _
Concepl. Requirements aDd Benefils

UNIT V: MANGEMEMENT
Bcnchmarking Rcasons to Bcnchmark. Benchmarking process. euality Funclion
Deployment (QFD) House of Qualily. eFD proeess. Be eljrs. Tagu(:hi euality Loss
Function, Total Produclive Maintenance (TpM) - Concept, Improvement Needs, FMEA _
Stages of FMEA.

TEXT BOOK
l. Dale H. Besterfiled, et al., "Total Quality Management,', pearson Education, lnc. 2003.

(Indian reprint 2004). ISBN 8t-297-0260-6.

REFERENCES
l. Jamcs R. Evans & William M. Lidsay, 'The Managcment and Control of euality...

(5thEdition), Sourh-Western (Thonrson Leaming), 2002 (ISBN 0-324-066ti0-5).
2. Feigenbaum. A.V. "Total Quality Management", Mccraw-Hill, l99l
l. Oakland. J.S. "Total Qualiry Managemena'. Buttcnvofth Heinenlann Lrd.. lg89
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AE -701(B) Electivc
Wind Tunnel Techniques

UNIT I: PRINCIPLES OF MODEL TESTING
Buckingham Theorem Non-Dimensional Numbers - Scalc Effect Types of Similarity.

UNIT II: WIND TUNNELS
Classification Spccial problems of Tcsting in Subsonic. Transonic. supcrsonic and
hypersonic speed rcgions Layouls - sizirg and dcsign parameters.

UNIT III: CALIBRATION OF WIND TUNNELS
Test section speed - Horizontal buoyancy Flow angularities Tlrrbulencc nleasurenlents
Associaled instrunlentation - Calibration of supersonic tunnels.

UNIT IV: WIND TUNNEL MEASUREMENTS
Pressure and velocity mcasuremcnts Force measurenrents Three component and six
componcnlbalanccs lnternalbalances.

UNIT V: FLOW VISUALIZATION TECHNIQUES
Smokc and Tull grid tcohniqucs Dyc injcction special techniqucs Oprical mcthods ol
tlow visualization.

TEXT BOOK

l. Rae, W.H. and Pope, A. "Low Speed Wind Tunnel Testing". John Wile Publication.
1914.

REFERENCE

l. Pope. A.. and Goin. L., "High Speed wind TunnelTesting". John Wilcy. l9l5
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AE - 701( C) Elective
Theorv of plates and shells

UNIT I: INTRODUCTION TO CLASSICAL PLATE THEORY
Classical Plate Thcory Assumptions - Diffcrential Equation - Boundary Condirions.

UNIT II: PLATES OF VARIOUS SHAPES
Navier's Method ol Solution for Simply Suppofted Rectangular plates Leavy,s Method of
Solulion for Rectangular Platcs under Diffcrent Boundary Conditions. Governing Equation -
Solution for Axi - syrrmetric loading - Annular Plat€s plates ofother shapes.

UNIT III: STABILtTY ANALYSIS
Stability and free Vibration Analysis ofRectangular plates.

UNIT IV: APPROXIMATE METHODS
Rayleigh Ritz, Galerkin Methods Finite Difftrcnce Method-Application to Rectangular
Plates fbr Static. f'ree Vibration and Stahility Analysis.

UNIT V: THEORY OF SHELLS
Basic Concepts of Shell Type of Strucrures Membranc and Bending Theories fbr Circular
Cylindrical Shells.

TEXT BOOK
I. Timoshcnko, S.P. Winowsky S., and Krcger, "Thcory ofPlates and Shclls", MoGraw-Hill

Book Co. 1990.

REFERENCES

I. F'lugge. W. 'Strcsses in Shells", Springer Verlag, l9{35.
2. Timoshenko, S.P. and Gere, J.M., "Theory ofElasric Stabilily". Mccraw-Hill Bookco.
1999.
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Industrial Aerodvnamics

UNIT I: ATMOSPHERIC WIND
Types ofwinds, Causes ofvariation olwinds, Atmospheric boundary layer, Effect oftelrain
on gradient height, St,.ucture ofturbulent flows.

UNIT II: WIND TURBINE
Horizontal axis and vertical axis machines, Power cocflicient, Bctz coetllcient by nlomentum
theory.

UNIT III: VEHICLE AERODYNAMICS
Power requirements and drag coefficients of automobiles. Effects of cut back angle,
Aerodynamics of trains and Hovcrcraft.

UNIT IV: BUILDING AERODYNAMICS
Pressure distribution on low rise buildings, wind forces on buildings. Environmental winds in
cily blocks, Spccial problcms of tall buildings, Building codcs. Building vcntilation and
architectural aerodynam ics.

UNIT V: AIR FLOW INDUCED VIBRATIONS
Elfccts of Rcynolds numbcr on wakc formation of bluff shapes. Vonex induccd vibrations.
galloping and stall flutter.

TEXT BOOKS

l. M. Sovran (Ed). "Aerodynamics and drag mcchanisms of bluffbodies and road vchicles...
Plenum press, New York, 1978.

2. P. Sachs, "Winds forces in engineering", Pergamon Press, 1978.

REFERENCES

l. R.D. Blevins, "Flow induced vibrations", Van Nosrrand, 1990.
2. N.G. Calvent. "Wind Power Principles". Charles Griffin & Co., London, 1979.
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AE-703
FINITE ELEMENT METHODS

UNIT I: INTRODUCTIoN To FEM AND ITs APPLICABILITY
Rcvicw of nrathcmatics: Matrix algcbra. Gauss clinlination nlcthod. Uniqucncss ofsolution,
Banded sylnmetric matrix and bandwidth. Structure analysis Two-fbrce lnember eletnent,
Local stiffness matrix. coordinates transfornalion, Assembly, Clobal stiffness lnatrix,
imposition of Boundary conditions, properties of sliffness matrix.

UNIT II: ONE-DIMENSIoNAI- FINITE ELEMENT ANALYsIs
Basics of structural nrechanics, stress and strain tcnsor, constitutive relation, principlc of
minimum Potential. General stcps of FEM. Finile clemenr model ;oncept
/Discrctization, Dc vation of finite clcmcnts cquations using potcnlial cncrgy approach
for lincar'and quadratic l-D bar elenrent and beam elemenl, shape t'unctions and their
prope ies. Assetnblv, Boundary conditions, Contputation ofstress and slrain.

UNIT III: TWO DIMENSIoNAL FINITE EI,EMENT AN.TLYSIS
Finitc element lbanulation using three nodded triangular (CST) clemenr and fbur nodded
rectangular element. Plane stress and Plain strain problems, Shape functions. node
numbcring and conncctivity, Asscrnbly, Boundaryconditions,lsioparametnc
fomlulation ol'l-D bar elemenls, Nunlerical iotegration usiog gauss quadrature [omula,
conlputation ol strcss and strain.

UNIT IV: FINITE ELEMENT FORMUT,ATIoN
Method ol'Weighted Residuals ,Collocarion, Sub domain Derhod, Least Squars merhod and
Galerkin's method, Application to one dimensional problenrs, one-dimensional hcat
Iransfer. etc. introduction to variation fonnulation (Ritz Method.)

UNIT V: HIGHER ORDER ELEMENTS
Lagrange's interpolalion fonnula for onc and two ind€pendent variablc. Convcrgence of
solution, compatibility. clcmcnt continuily, static condcnsation. p and h mcthods of mesh
refinemerlt, Aspect ratio and element shape, Application ol FEM, Advantages of FEM,
Introduction to concept of elenlent mass nlatrix and Damping matrix in dynamic analysis,
Calculation ofnatural fiequencies and modes.

TEXT BOOK
L Text Book ofFinite Element Analysis, Seshu P., Prentice Hall India.
2. Fanite Element Procedure in Engineering Analysis. Bathc K.J.. Prentice Hall India.

REFERENCE BOOKS
l. An Introductioo to the Finite Elenrent Mclhod, Reddy J.N., Tata McGraw-Hill, New

Delhi.
2. Concepts & Applications of Finitc Elcment Anqlysis. Coo_ 6lkus. Plesha and
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Willcy India. Nov Dclhi.
3. Introduclion to Finitc Elcnlenis in

Hall.

LIST OF EXPERIMENTS

Enginecling, Chanduparla and Bclcgundu, prenticc

l. Write flow chart offinite element steps_
2. Study and undcrstand thc convcrgence ofthe problem.
3. Solve stiffness matrix for bar, beam and frame problems using suitable bouldary

condition.
4. Planc stress and plane strain condition are used to understand 2d strucfures.
5. Analysis ofbcams and framcs (bending problcms)
6. Analysis ofbearns and lrames (torsion problems)
7- Nodal analysis problem_
Ii. Heat rmnsfer problems.
9- Problems leading to analysis ofthree dimensional solids.
10. Problcms leading to analysis ofaxisymmctric solids.
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AE -70,t

Avionics - I

UNIT l: INTRODUCTION
Need tbr avionics in civil and nrilitary aircralt and space systems lntegrated avionics and
weapon systems Typical avionics subsyst€ms, design, technologies.

UNIT II: PRINCIPLE OF DIGITAL SYSTEMS
Digilal comnutcr . Mt(roproces.urs \4entori(s.

UNIT III: AVIONICS ARCHITECTURE
Avionics sysiem archirecture - Data buses MIL - STD - 15538 ARINC 420 _ ARINC

629.
UNIT IV: FLIcHT DECKS AND COCKPTTS SYSTEM
Control and display rechnologies: CRT. LED, LCD. EL and plasnla panel _ Touch screen
Direct voice input (DVI) Civil and Milirary Cockpits: MFDS. HUD. MFK. HOTAS.

UNIT V: INTODUCTION TO AVTONICS SYSTEMS
Conrrnunications systenrs- Navigation systelns Flight control systenrs Radar -Electronic
Wadare - Utilily sysrerns Reliability and maintainability , Ccftilication.

TEXT BOOKS
L Middleton, D.tl., Ed., Avionics systems, Longnlan Scientific and Technical, Longman

Group UK Ltd., England, l9{39.
2. Spitzer, C.R. Digital Avionics Sysrcms, Prentice-Hall, Englewood Clifti, N.J., U.S.A.
1987.

REFERENCES
l. Malvino, A.P. and Leach. D.P.
I990.
2. Gaokar. R.S. Microproccssors

Sons Ltd.. New Delhi. 1990.

Digital Principles and Applicarions, Tara McGra\r-Hill.

Architcctulc-Progranrming and Applications, Wilcyand

LIST OF EXPERTMENTS
L l6 Channel Analog to Digital Convefter & Generation ofRamp, Squar€,

by Digitalto Analog Converter.
2. Study ofDifferent Avionics Dara Buses.
3. MIL-Std - 1553 Data Buses Configurarion with Messagc rransfer.
4. MIL-Std - 1553 Remote Terminal ContigrLralion.
5. Multiplexer'/ DemultiplexerCircuits.
6. Encoder/Decode, Circuits.
7. Timer Circuits. Shift Registers, Binary Comparator Circuits.
t{. Addition and Subtraction of l{-bit and I 6-bit nunlbcrs.
9. Greatest in a given series & Multi-blte addition in BCD mode.
I0. Inteface programrring with 4 digit 7 scgment lrsplay & S$ irches & L.ED's

4a
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AE-705
Aircraft Materials and Composite

UNIT I: METALS AND AI,LOYS
Introduction to Acrospace materials: Classilication. composition, properlies, heat treatment
& application in plain carbon steels. Alloy steels. Stainlcss steels. heat treatment &
application in aluminium and its alloys. Introduction to oxidation and hot conosion.

UNIT II: COMPOSITE MATERIALS AND PROPERTIES
lnlroduction to composite materialst Definition Classification ofComposite materials based
on structure based on matrix. Advantagcs of composites application of composires
firnctional requirements ofreinforcement and matrix. FIBERS: properties and applications of
glass fibc[s. carbon fibcrs, Kcvlar fibers and nteta] fibcrs.

UNIT III: MANUFACTURING OF ADVANCED COMPOSITES
Polynler matrix compositcs: Metal Matrix Conrposites. manufacturing and application.
Casting Solid State diff'usion tcchnique. Cladding - Hor-iso static pressing.

UNIT IV: CREEPAND FRACTURE
Factors influencing lunctional life of components at elevated tcmpcratures, definilion of
crccp curvc. various stagcs of crccp, mctallurgical factors influcncing various stagcs, effcct
of stress, tcmperaturc and strain ralc. Dcsig of tlaDsicnt crccp timc, htrdcning, Jtrain
hardening, exprcssions ofrupture lit! olcreep, ductile and brittle nralerials, Monknran-Grant
rclationship. Various types offracture, brittle & ductile, low tenlperature & high temperature,
clcavage fracture. ductile fracture due to nricro void coalescence-diffusion controlled void
growth; fr'acturc maps for diffcrcnt alloys and oxidcs. Fatiguc ofaircraft materials.

UNIT V: SUPERALLOYS AND HTGH TEMPERATURE MATERIALS
hon base, Nickel base and Cobalt base super alloys, titanium alloys composition control.
solid solution strengthening. precipitation hardening by gamma prime. gmin boundary
.Lrcngthcning. high tcnrpcreturc eeramics.

TEXT BOOKS
l. Material Science and Technology Vol l.l Composites by Cahn VCH. West Germany

Composite Materials K.K. Chawla.
2. Calcote, L R. "The Aoalysis oflaminated Conrposite Structures". Von - Noastrand

Reinhold Company. New York 1998-

3. Jones, R.M., "Mcchanics olComposite Materials", McGraw-Hill, Kogakusha Ltd., Tokyo.
1985.

4. Agarwal. B.D.. and Broutman, L.J.. "Analysis and Pertbrmance ol Fibre Composites".
John Wiley and sons. Inc.. New York, 1995.

5. Lubin, G.. "Handbook on Advanced Plastics and Fibrc Glass", Von Nostrand Reinhold

9r Srt't 6, Yrrnnobgr

Co., New York, 1989.
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LIST OF EXPERIMENTS

l. Dctemtinalion of mechanical propc(ies of plain carbon sleel using heal h.eatmen!
lechniqucs.

2. Solution tlearment and hardening ofAl-Mg and Al-Cu base alloys.
3. Fatiguc and crccp bchavior iron basc alloys.
4. Co[vert the Load-Displaccnrent data 1() Stress-Slnin data lrnd plot out the Stress

vcrsus Strain curve ibr each specinlen_
5- From the Stress-Strain cuwes. ddennine the Elastic Modulus (El)and Ultimarc

Strongth (SU I ) for cach samplc tcsrcd.
6. Conlparc thc thcorctically dclcmincd Longitudinal and Transvcrsc Moduli (EL xnd

ET) obtaincd in step 2 with th€ experimenrally derennined Longitudinal and
Transverse Moduli (EL and ET) in stcp 6. Conlment on any dillercnces.

7. Calculate the Elastic Modulus along the loading axis, El. and the hl-plane poisson.s
Ratio along the loading axis, v 12. lor each orientation restecl based on the
cxpcrimcnlally obtaincd valucs ol Longitudinal and Transvcrsc Moduli and thc
calculaled valucs ol the ln-Plane Shear Modulus and the Major poisson,s R.rLro.

{3. Compare the stif}hess and strength results of the polymcrs tested with thc results of
thc CMphire /epoxy composite_

9. Calculatc thc Longitudinal and Transvcrse Moduli (EI_ and ET rcspcclivcly) bascd on
thc llber and matri\ propertY data lbr IM7ill55l .

10. Calcularc the Major In-Plane Shear Modulus (GLT) and rhc Maior poisson s Rario
(v LT) for thc IMTi 8551 unidirectional composite being invcstigdled.

gr S*1. I thN.rry d T(JHf,$ji
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Minor Proiect & Seminar

Thc objcctive of thc projccr work phase - I/ Minor projcct is to prcparc studenrs for
undertaking usef'ul/application oriented project on current topic of th€ subiect concemed.
Preparation ofLhe project worl inrolves.

r' Form a tcam / group of likcminded studcnts (not more than 6 in numbcrs) to carry out the
project.

'/ Make a literature survey and data collection or literature review ofthe pro.ject proposed./ Publish or presenr a paper on the proposed work in any one ofthe National/ Inicmational
Seminars or Joumals.

Plan lor necessary supports, facilitics, analltical tools and lixation of Iaculties /supenisors
for the final semester Major project/ projecr work phase II.

9i Stl! g t rncCq 6l Ttdlndogi
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AE-801(1)
ROCKETS AND MISSITES

UNIT-I ROCKETS SYSTEM
Types of lgnition system in rockets and types of rgniters - rgniter Design. consideration of rquid Rocket
Combustion Chamber, tnjector propellant Feed Lines. propellant Tanks Outlet and He ium pressurlzed
and rurbine feed systems properrant srash and prope rant Hammer-Erimination of Geysering Effect in
Missiles-Combustion System of Solid Rockets.

UNIT-II AEROOYNAMICS OF ROCKETS AND MISSII-ES
Airframe Components of Rockets and Missiles - Forces Acting on a Missile While passing Throlgh
Atmosphere- methods of Describing Aerodyramic Forces and Moments - Latera Aerodynamic Moment
- Lateral Damping Moment and Longitudinal Moment of a Rocket - lift and Drag Forces Drag
Estimation - Body Upwash and Downwash in Missiles.

UNIT-III MOTION IN SPACE AND GRAVITATIONAI. FIETD
one Dimensional and rwo Dimensional rocket Motions in Free space and Homogen€ous Gravitational
Fi€lds-description of Vertica, lnclined and Gravity Turn Trajectories- Determination of range and
Altitude Simple Approximations to Burnout Veloctty.

UNIT.IV STAGING AND CONTROT
Rocket Vector Control - I\,4ethods - Thrust determination - S TVC - Muitistaging of rockets Vehicle
Optimization - Stage Separation Dynamics - Separation Technjques.

UNIT-V MATERIALS USED FOR ROC(ETS AND MISSILES
Selection of Materials -Special Requtrements of Materials to perform u nder Advers€ Conditions.

TEXT 800t(S
1. Sutton G. P, "Rocket Propulsion Elements,,,lohn Wiley & Sons tnc., New york, 1993.
2. Cornelisse, J.W., "Rocket Propulsion and Space Dynamics", J.W., Freeman & Co. Ltd.
London,1982.

REFERENCES

1. Mathur, M., and Sharma,
New Delhi 1998.

"Gas Turbines and Jet and Rocket Propulsion" Standard Publishers,

1982.

Publishing Company

2. Parker, E. R., "Materials for Missiles and Spacecraft", McGraw-Hill Book Co. tnc.,
3. M. J. Zucrow, "Missile Propulsion",lohn Wiley & sons.
4. H. S. Mukunda, "understanding Aerospace Chemi€al propulsion", tnterline
Bangalore.
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AE_801(2)
FATIGUE AND FRACTURE MECHANICS

UNIT-I FATIGUE OF MATERIAI-S
S.N. curves Endurance limits - Effect of mean stress, Goodman, Gerber and SoderberB relations and
diagrams Notahes and stress concentrations - Neuber's stress concentration factors - plastic stress
concentration fdctors - Norched 5 N. curves

UNIT.II FATIGUE BEHAVIOUR
Low cycle and high cycle fatigu€ , Coffin Manson,s relation Transition life - cyclic strain h:rdening and
softening - Analysis of load histories - Cycle counting techniques -Cumulative damage.

UNIT-III PHYSICAI. ASPECTS OF FATIGUE
Phase in fatigue life _ crack initiation crack growth - Flnal Fracture - Dislocations fatigue fracture

UNIT-IV FRACTURE MECI.IANICS
Strength of cracked bodies - potential energy and sLrrface energy Griffith,s theory, extension of
Griffith's theory to ductile materials - stress analysis of cracked bodies - Effect of thickness on fracture
toughness - stress intensitv factors for typical geometries.

UNIT.V FATIGUE DESIGN AND TESTINIG
Safe life and Failsafe design philosophies, tmportance of Fracture Mechani€s in aerospace structures
Applicatlon to composite materials and structures.

TEXT BOOKS
1. Prasanth Kumar-"Elements offracture mechanics"-Wheeter publication, 1999.
2. Barrois W, Ripely, E.1., "Eatigue ofaircraft structure", pegamon press. Oxford, 1983.

REFERENCES

1. Sin, C.G., "Mechanics of fracture" Vol- l, Sijthoff and w Noordhoff tnternational publishing Co.,
Netherlands, 1989.
2. Knott,l.F., "Fundarnentals of Fracture Mechanics", Buterworth & Co., Ltd., London, 1983
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AE-801(3)
AIRFRAME MAINTENANCE AND REPAIR

UNIT.I WEI.DING IN AIRCRAFT STRUCTURE
Equipments used in welding shop and their maintenance Ensuring quality welds -Welding jigs and
fixtures - Soldering and braz ng.

SHEET METAL REPAIR AND MAINTENANCE
lnspection of damage - Classification Repair or replacement She€t metal inspection - N.D.T. TestinS
- Riveted repair design, Damage investigation.

UNIT-X PI.AsTICS AND COMPOSITES IN AIRCRAFT
Review oftypes of plastics used in airplanes - Maintenance and repairof plastic components - Repairof
cracks, holes etc., various repair schemes - Scopes, lnspection and Repair of composite components -
Specialpr€cautions,

UNIT.III AIRCRAFT IACKING AND RIGGING
Airplane jacking and \reighing and C.G_ Location. Balancing of control surfaces -tnspection maintenance.
Helicopter flight controls. Tracking and balancing of main rotor.

UNIT.IV REVIEW OF HYDRAUTIC AND PNEUMATIC SYSTEM
Trouble shooting and maintenance practices-Servi€e and inspection lnspection and maintenance of
landinB gear systems- - lnspection and maintenance of airconditioning and pressurization system,
water and waste system. lnstallation and maint€nance of lnstruments -handling- Test ng - lnspection_
lnspection and maintenance of auxiliary systems. Position and warning system

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

TEXT BOOK

1. KROES, WATKINS, DELP, "Aircraft Maintenance and Repair", McGraw,Hill, New york, 1992.

REFERENCES

1- LARRY REITHMEIR, "Air€raft Repair Manual", Pa amar 8ooks, Marquette, 1992.
2. BRIMM D.l. BOGGES H.E., "Aircraft Maintenan.e", Pitman PublishinB corp. New york,
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AE-801(4)
AIR TRAFFIC CONTROL AND AERODROME DESIGN

UNIT.I BASIC CONCEPTS ATC
Objectives of ATS Parts of ATC service - Scope and Provision of ATCs-VFR & tFR operations -
Classification of ATS air spac€s - Varies kinds of separation - Altlmeter setting procedures
Establishment, designation and identification of units providing ATS- Division of responsibilitv of control.

UNIT.II AIR TRAFFIC SERVICES

Area control service/ assignment of cruising levels minimum flight altitude ATS routes and signifacant
points - RNAV and RNP - Vertical, lateral and longitudinal separations based on time / distance -ATC
clearances - Flight plans-position report.

UNIT-III FTIGHT INFORMATION ALERTING SERVICES AND RI.,,I.ES OF THE AIR
Radar service, Basic radar term nology ldentification procedures using primary /secondary radar -
performance checks - use of radar in area and approach control services assurance control and co
ordination between radar / non radar control -emergencies - Flight information and advisory service -
Alerting service - Co ordination and emergen€y procedures - Rules of the air.

UNIT-IV AERODROME DATA AND PHYSICAL CHARACTERISTICS
Aerodrome data - Basic terminoloSy Aerodrome reference code - Aerodrome reference point
Aerodrome elevation Aerodrome reference temperatur€ - lnstrument runwav, physical
Characteristics; length of primary / secondary runway - Width of runwavs - Minimum distance between
par.lle runways etc.

UNIT-V VISUAI. AIDS FOR NAVIGATION, VISUAI. AIDS FOR DENOTING OBSTACLES EMERGENCY
Visual aids for navigation Wind direction ndicator - Landing direction indicator - Location and

characteristics of signal area -Markings, general requirements-Various markings-Lights, general

requirements - Aerodrome beacon, identification beacon -Simple approach lighting system and various

lightinB systems - VASI & PAPI - Visual aids for denoting obstacles; object to be marked and lighter
Emergency.

TEXT BOOK
1. AIP (lndia)Vol. I & ll, "The English Book Store", 17'1, Connaught Circus, New Delhi.

REFERENCES

1. "Aircraft Manual (lndia) volume 1", latest Edition -The English Book store, 17_1, Connaught circus,

New 0elhi.
2. "PANS - RAC -ICAO DOC 4444", Latest Edition, the English Book Store, 17 1, Connaught Circus, New

Delhi
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AE 802
HELICOPTER AERODYNAMICS

UNIT I-EtEMENTS OF HELICOPTER AERODYNAMICS
Configurations based on torqu€ reaction let rotors and compound helicopters- Methods of control _
Collective and cyclic pitch changes - Lead , Lag and flapping hinges.

UNIT II. ROTOR THEORY
Hovering performance , Momentum and simple blade element theories Figure of merit _ profile and
induced power estimation Constant chord and idealtwist rotors.

UNIT III.POWER ESTIMATES
lnduced, profile and parasite power requirements in forward flight performance curves with effects of
altitude- Preliminary ideas on helicopter stability

UNIT lv-llFT, PROPULSION AND CONTROT OF VTOL and STOL ATRCRAFT
Various configuration - Propeller, rotor, duct€d fan and j€t lift - Tilt wing and vectored thrust
Performance of VTOL and STOL aircraft ln hover, transition and forward motion

UNIT V-GROUND EFFECT

Tvpes - Hover height, lift augmentation and power calculations for plenum chamber and peripheraljet
machine - Drag of hovercraft on land and water. Applications of hovercraft.

TEXTBOOKS
1- Gessow, A., and Myers, G, C., "Aerodynamics of Helicopter", Macmillan & Co., N.y. 1987.
2. McCormick, B, W., "Aerodynamics of V/STOL Flight", Academic press. 1987

REFERENCES

1. Johnson, W., "Helicopter Theory," Princeton Universitv press, 1980.
2. Mccormick, B, W., "Aerodynamics, Aeronautics and Flight Mechanics" lohn Wilev, 1995.
3. Gupta, L, "Helicopter Engineering
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AE-803
COMPUTATIONAL FLUID DYNAMICS

UNIT.I FUNDAMENTAL OF COMPUTATIONAL FI.UID DYNAMICS
lntroduction Basic Equattons of Fluid Dynamics - lncompressible ln viscid flows: Source, vortex and
doublet panel, methods liftinB flows over arbitrary bodies. Mathematical properties of Fluid DVnamics
Equations -Elliptic, Parabolic and Hyperbolic equations - Wel posed problems Discretization of partial
Differential Equations -Transformations and grids.

UNIT.II PANET METHODS
lntroductron to Panel Methods Source panel method - Vortex panel method, advantages of panel
Methods and Appl cations.

UNIT-III DISCRETIZATION
Boundary layer Equations and methods of solution -tmplicit time dependent methods for inviscid and
viscous compressible flows - Concept of numerical dissipation Stability properties of explicit and
implicit methods Cons€rvative upwind discretization for Hyperbolic sVstems.

UNIT-IV FINITE ETEMENT TECHNIqUES
Finite Element Techniques in Computationa Fluid Dynamics; introduction - Strong and Weak
Formulations of a Boundary Value Problem-Strong formLlation-Weighted Residual Formulation
Galerkin Formulation - Weak Formulation Variational Formulation - piecewise defined shape functions
- lmplementation ofthe FEM.

UNIT-V FINITE VOLUME TECHNIQUES
Finite Volume Techniques Cell Centered Formulation - Lax Vendor off Time Stepping Runge Kutta
Time Stepping - Multi stage Time Stepping -Accuracy Cell Vertex Formulation Multistage Time
Stepping - FDM -like Finite Volume Techniques Central and Up-wind Type Discretizations Treatment
of Derivatives.

TEXT EOOK
1. Fetcher, C.A.l., "Computetional Techniques for Fluid Dynamics", Vols. I and ll, Springer - Verlag,
Eerlin, 1988.
2- "Computational Fluid Dynamics", T.l. Chung, Cambridge Universitv Press, 2002.

REFERENCES

1. lohn F. Wendt (Editor), "Computational Fluid Dynamics - An lntroduction", Springer Verlag, Berlin,
7992.
2. Charles Hirsch, "Numerical Computation of lnterna and External Flows" I and ll, John Wilev &
Sons, New York, 1988.

3. Xlaus A Hoffmann and Steve T. Chiang. "Computational Fluid Dynamics for Engineers", Vols. l& ll
Engineering Education system, P.O. Box 20078, W. Wichita, K.S., 67208 - 1078 USA, 1993.
4. Anderson,.lohn 0., "Computational Fluid Dvnamics", Mccraw Hill, 1995.
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LIST OF EXPERIMENT

1. lntroduction to Mode ing and Simulation Software to Aerodynanic problems.
2. Solution for the one dimensional wave equations using explicit method of Lax L,sing Finite

Difference Method (code development)
3. Solution for the one dimensional Heat Conduc on Equation using Explicit Method using Finite

Differenc€ Method (Code Development)
4. Generation of the Algebraic Grid (Code Deve opment)
5. Generation of the Ellipti. Grids (Code D€velopment)
6. Numerical Simulation of flow over an airfoil using commercialsoftware packages.
7. Numerical Simulation of supersonic flow over a Wedge using commercial Software packages,
8. Numerical Simulation of flat plate Boundary Layer using commercial Software packages.
9. Numerica Simulation of laminar flow through pipe using commercial Software packages.
10. NumericalSimulation offlow past cylinder using Commercial Software packages.

V."aWg S!t! S, tnn r* cf Trnnoroa,
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AE-804

AIR TRANSPORTATION AND AIRCRAFT MAINTENANCE

UNIT-I INTRODUCTION
Development of air transportation, comparison with other modes of transport - Role of |ATA, tCAO -
The general aviation industry eirrine Fectors affecting generar aviation, use of rircraft, airport: airline
management and organisat on levels of management, functions of management, principles of
organisation planning the organisation {hart, staff departments & line departments

UNIT.II AIRLINE ECONOMICS AND PTANNING
Forecasting Fleet size, Fieet planning, the aircraft selection process, operating cost, passenger
capacity, load factor etc. - Pessenger fare and tariffs - tnfluence of geo8raphical, economic & political
factors on routes and route s€lection,
FLEET PLANNING: The aircraft selection process - Fleet commonality, factors affecting choice of fleet,
route selection and Capitol acqulsition Valuation & Depreciation - Budgeting, Cost planning _ Aircrew
evaluation - Route analysis - Aircraft eva uation_

UNIT.III AIRI-INES SCHEDULING
Equipment maintenance, Flight operations and crew scheduling, Ground op€rations and faci itv
limitations, equipments and tvpes of schedule -hub & spoke sch€duling, advantages/ disadvantages &
preparing flight plans - Aircraft scheduling in line with aircraft maintenance practices.

UNIT-IV AIRCRAFT RELIABII.ITY
Aircraft reliabi ity - The maintenance schedute & its determinations - Condition monitoring
maintenance - Extended range operations (EROpS) & ETOpS Ageing aircraft maintenance production.

UNIT-V TECHNOTOGY IN AIRCRAFT MAINTENANCE
Airlines scheduling (with referenc€ to englneering) - product support and spares -Maintenance sharing
- Equipment and tools for aircraft maintenance - Aircraft w€ight control- Budgetary control. On board
maintenance systems - Engine monitoring - Turbine engine oil maintenance - Turbine engine vibration
monitorjng in aircraft - Life usage monitoring - Current capabilities of NDT - Helicopter mainienance -
Future of aircraft maintenance,

TEXT BOOKS

I FEDRlC l.H.. "A,porr Managerelt''.2000.
2. C.H. FRIEND, "Aircraft Maintenance Management", 2000.

REFERENCES

1. Gene Kropf, "Airline Procedures".
2. Wilson & Bryon, "Air Transportation".
3. Philip Locklin D, "Eco nom ics of Trans portation".
4. "lndian Aircraft manual" - oGCA Pub.

5. AlexanderTWells, "Air Tra nsportation", Wadsworth Publishing Company, California,1993.
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LIST OF EXPERIMENT

1. Aircraft "lacking Up" procedure
2. Aircraft "Leveling" procedure
3. ControlSystem "Rigging check, procedure
4. Aircraft "Symmetry Check" procedure

5, "rlow te!t" lo assess or iltpr elFnent clogging
5, "Pressure Test" To assess hydraulic External/lnternal teakage
7. "Fu n ctiona I Test" to adjust operating pressure
8, "Pressure Test" procedure on fuel system components
9. "Brake Torque Load Test" on wheel brake units
10. Maintenance and rectification of snags in hydraulic and fuel systems.

.' Regbtrar
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AE-805
MAJOR PROJECT

The objective of the project work is to enable the students in convenient groups of not more than 4
rnembers on a project involving theoretical and experimental studies related to the Aeronautical branch
of study. Every project work shall have a guide who is the assigned faculty member of the institution.
Each student shall finally produce a comprehensive report covering background information, literature
survey, problem statement, project work details and conclusion. This final report shall be typewritten
form as specified in the guidelin€s. The continuous assessment shall be made as prescribed by the
regulation.

'.Hmg6'



AE-807
SEMINAR & GROUP DISCUSSION

Objectlve of GD and seninar is to improve the mass communication and convincing / understanding
skills of students and it is to give student an opportunity to erercise th€ir rights to express themse ves.
Evaluation will be done by assigned faculty based on group discLrssion and power point presentation.
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AE-805
Energy Conversion Lab

LIST OF EXPERIMENT

. Study of direct and diffused beam 50lar radiation

. Study of green house effect

. Performance evaluation of solar flat plate co lector

. External flow over Ahmed body

. Performance evaluation of solar funnel
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Bhopit tndo.e Road, Opp. pach.ma.itrp,.r,^0,,e,.2,iiiiii ;:;,:U;f;,:t iii#,j,jl[11,.j1,

Nanrc ol fr( ulL\: School of Engioeerirg

Minutcs ol Uoard ofStudies Cornmiftee Meeting hcld on l)ated lllO6lZOlg
The Boad or'studies conrmiLree Meeting was hrrd in the Boarcr Room at 2:J0 pM. onll106120lB. [ollowing Dembers werc present.

I. Dr. G.R.\c[)kar, proiessor (lvecharical)" Chtirn]an

2. Dr. \ tiJ\ I(Arhore. prolbssor{physics). 
Member

3 Mr' Vijrr Prakash Si,gh. Associate prorbssor (Erectronics and communication). Member
4 Dr'. {jav Srvarup Associare plottssor (Civil Ljngineeri[g). I\4embcr

5. N4r Snnja\ Kallaiya, Associare prcfessor (Mechanical FjrgineeriDg). l\4ember

6. Dr. I)rah\lir Kha,npat.i)a, Associate pm,i

7.Mr r(airashparidar,A.,,a,,,0."r".,0,.ri'nl],ff::-,".i::iil:,i-l,r",il,.'--"
8. Ms. Alkl lhakur. Associate pr! lessor (E lect|ical Engineerjng). Me rbcr

9. Mr. Anil \1crnra, Assistant pr.oiessor.(Mecharrical 
Engineering). l\rember

l0. Mr. V,t'roj l\umal CrDdwaIe. \ssislant pmfessor(Chernical l:nginccrilg). Member

I l. ]\4r. I,nrshLlll Singh. Assistant l)rolcssor (Aeronautical ED-qjneerinS). Member

I2. Ml,. DcycDdra patle. Assistanr prol.essor (Electronics and (.ommuIicatio[). Member

e . SEI $atya Sai
University of Technology and l[edical $ciences

iEstat,tkhed un.ler Colr otM.l,. R1-iiircrtrt rndcr UOa.A,., ,rr,

Ail ll]e Dllnther clectcd Dr. C.R.Selokar chaiulan tbr rocl;t)..s floard of Studr.es Meeting ThoChairrlan rctcomcd thc menrircrs ol-a de1)arrmenr ol.so[: n;d uppr."iui;J;;;fibds put up bythe lircull\ lbr plogress of the deDar.t
tliscussed 

mental activities, The tblJowing Agenda points were

Agendn: - l,,.cprration ofsvll.rhus und Schemc for Bf[-Fixit ycrr. As per AICTE

1*", 
ryry,,



i' :

Discnssior,:

Commilte. licnrber discusscd rhe tiNl (ltandsccu)t(i (ll) SEnIE{(r \cheme and syllabus. lt isdecided rhrt lirsl year schen1c should be appJicable in gror1l ,,,irrr";-,h;risii"mesrer lbr CroupA (Jut), to i)cccrnber') and Il semesrer roi crnrp u iLrrj ;,, il.;;;; siraent simitarty ro,.January ltl.Jlllc sessiorl tim! is IlndSemesreLtbr g,oup a and hrsL-irrra.i". f*gr"rpe
Schenrc ar:d svllabus was pul lrp befole lhe committce mcnrbcm as per guidelines ofALCTE. It
rvas discu..l_cl in detajl and sonte Dodificatien was suggesred. So al; io fin'alizeJ $e scheme

Resolutio :

It is unanirir,r slJ, resolved thrt schenlg and s;llabus Prcpillccl ou rhu guicleline of AICIE New
Delhi rnar r c rpplicahlcr\,.e.1 201g-2019

'l'h( Lllltir:i,.,I lhanks to thc ,rrernbeN lbr peacelll conducliol1 ol.Dlccting.

Siglarrrt r I All memberr { lrrcluding Chsirman)

l. I)r. (i.R. rr.,( r. Pfotessort\le.jhanicsl).Cha,r,r,u,, fu.47^'
2. l)" \rr,. l(rtir,re. protes-,. (physicir. ,t4.,nb", / 5 -z

3 Mr' viia', i'rakash Sirgh. As\oc jale professor (Erectronics rrld Conmunication). r\4ember;41.
4. Dr. Aial Swarup Associate Pfoi'essof (Civil Engineering). Merrher +rl 

I

5. Ntr. Sa|j:rr Kalniyn. AssociLrre p,otissor (Mechanical Ergincering). l\lember 44 ^.ri6 l)r. Prir1l\]h r\hampari]-a, Associate plol'essor,(Erectr.icar and Fir""r,oni"s Enein;;;:;4:,nm. (,wlY
7. l\lr. (ail. . I paridar, Assistrut prcfessor (Computer Sciencc and tjnsilreering). Member

8. N.ls. A lllr i hahur. Assoc iale l,rofessor ( Electrica I tjr)gineering ). Nl enrbcr

9. Ilr. Anrl 1. cnn,r. AssisraDt l)fi)fessor (Mechanical Engineering). Jvlct 1tt., @,
10. i\4r. M.'r',,i K mar Cundlvat)c. Assisrant I

r r \r,, p..,,lr,nnr sin8h, A*,o.*,,,",n.*,,^]ll"*:H::],"r. ;;:J"'\'.-@-
12. \1r. Dc\Jndm I,alle. Assistant plol.essor (Eleckonics.lnd Comtnunic ationl, Member @/

Chairman
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Sri S Sai Universi of Technology & Medical Sciences, Sehore M.P.)

BEBSC-IOI
Mathematics-I

Calculus: Rotte's rheorem, Mean u",r" ,n*.Yllli'-r""sion of fun*io,s try Mc. LaLrrin,s and Taylor,sfor one variablej Tayror's theorem for functjon of trvo variabres, p;rtialDifrerentiation, [4;xina
& Minima Itwo variablcs), Method oi Lagrange,s Multipliers.

UNIT-II
Dellnite lntegral as a limit oi a sum and Its application in sumnation ofseries; tseta and Ga,,ma
Functions and their prcpertiesj Appricatiors of definite integrars ro evaruate surrace areas, r\4urtip1e
Integral, Change the order ol lhe integration, Applications of mnltjple integral for calculating area and
volunres oi the curves.

UNIT-III
sequences and series: convergence of sequence ancl series, tests ror convergence; power series,
Tayior's series, series fbr exponential, trigonometric and logarithm iirnctions; Fourier series: Hall
range sine and cosine scries, Parscval's thcorem.

UNIT-IV
Vector Spaces : Vector Space,Vector Sub Space, Linear Combtnation ofVectors, Linearly
Depcndent, I.inearly Independent, Basis ofa Vector Space,Linear Translbrmations.

UNIT-V
Matrices :Rank of r Matrix, Solution of Sinlulfancous Lincar Equations by Elcnlentary
Transfonnation, consistency of Equation, Eigen values and Eigen vectors, Diagonalizarion of Matricei,
Cayley-Hanrilton theoreln and its applications to llnd inversc.

References:-

1. C.B. Thomas and R.L. Finncy, Calculus and Analytic geometry, grh Edition,pearson, Rep nt,2002.

2. Envin kreyszig, Advanced Engineering l\.,lathenratics, 9th Edition, John Wiley & Sons, 2006.

3. Veerarajan T., tngineering Mathematics lor first year, Tata McGra!v,Hill, New Delhj, 2008.

4. Ramana B.V., Higher Engineering Mathenratics, Tata Mccraw Hill New Dclhi, 11thReprint,2010.

5. D. Poole, Linear Algebra:A Modern Introduclion, 2nd Itdirion, Brooks/Cole, 2005.

6. N.P. Bali and Manish Coyal, A text book of Engineering Mathen)atics, Lrxmj publications, Reprrn! 200A.

7. B.S. Grewal, Hieher EnSineering Mathemarics, Khanna Publishers,36lh Edirion,2010.
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Sri Sa Sai University of T dical Sciences, Sehore (M.p.)

BEBSC- 202
Engineering physics

Relativistic Mechanicsi Fmrne of rclcrence, ,n"n,r, l*lfi|,."u,d fiamcs, carirean rransfbrmarions. Michersor-
Morley exF,criment. Postulales of special theory of relarivity. Lorentz transformations, Length contraction. Time
dilation, Velocity addition theorem. Variation of mass with vclocity. Einstcin's mass snergy relation, Rclativisric
relarion betwcen energy and momentum, Massless panicle.

UNIT- II
Solid state & Nuclear physics .Free eleclron theory of metals. eualitative discussion
origin of energy bands. Intrinsic and Extrinsic Selniconductors. V-l Characteristics
diode. Hall-eflect
Introduction 

_to 
Nuclear Physics, static propenies of Nucleus,Nuclear liquid drop model. Nuclear shell Model.

Linear particle accelelerator, Cyclotron. Betatron, Bainbridge mass sprectrogiaph.

UNIT- III
Quantum Mechanics: Introduotion to Quantum mechanics, Wave parricle {.luality, Matter waves, particle velocity.

Phase velocity , croup velociry and their relation. Heisenberg's uncertainty principle. Time-dependent and tim;-
independent Scfuodinger wave equation, Solution to stationary state Schrodinger wave equation for one-Dirrrensional
particle in a box. Compton effecl.

wave optics: tntcrference :cohcreri s"r.""", ,,,r".f..3,IXJLriform and wedgc shaped rhin li1ms, Newton,s Ri1gs
and its applications. Fraunhoffer diffraction at single slit and at doublc slit, AbseDt spectra, Diffraction gratin;,
spectra with graring. Dispersive power ofgrating. Raylcigh's crirerion of resoturion Resotving power ofgrating un-d
Prisnr.

I]NIT. V
Fibre optics & Lasers: Fibrc optics: Introduclion to fibrc optics, Acccptance argle, Numcrical aperture, Normalized
frcquency, Classification offibrc, Altenuation and Dispersion in optical fibrcs.
Laseri Absorption ofradiation, Spontaneous and stimulated emission ofmdiation, Einstein's coefficicnts, populalion

inversion, Various levels ofLaser, Ruby Laser, He-Nc Laser, Laser applications.

Reference Books: -
l. Concepts ofModem Physics - AurthurBeiser (Mc-Graw Hill)
2. lnkoduction to Special Theory ofRelativity- Robe( Resnick (Wiley)
3. Optics - Brijlal& Subramanian (S. Chand )
4. Engineering Physics: Theory and Pmctical- Katayar and Pandey (Wiley lndia)
5. Applied Physics for Engineers- Neeraj Mehta (PHI Learning, New)
6. Engineering Physics-Malik HK and Singh AK (MccrawHill)

of Kronig'penny model and
of PN junction diode, Zener

s. s.tri #
0 h$;;r
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of Technology & Medical Sciences, Sehore (M.P,

List of Experiments: -
l. To determine the wavelength ofsodium light by Newton's ring experiment.
2. To determine the wavelength ofdilferenl spectral lines ofmercuty light using plane transrnission graring.
-1. To dctemine $e energy band gap ofa given semiconductor material.
4. To delermine the plank's constant wilh help ofphotocell.
5 .Resolving Power ofTelescope.
6 .V-l Charccl€ stics of P-N Junction diode.
7- Zener diode charaoterislics.
8. To deternine the dispersive power ofprism.

Regi'.rtar
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Sri Satva Sai University of Techn €_!t4I4l!q9ry9!, S.h ore (M. p.)

BTEESC-203
Basic Computer Engineering

UNIT-I
Co,rputcr: Dc'nition, Cl ssit.icalion. Orycnizalion i.c. CpU. rogistcr. Mcmorf & Sloragc Systcnrs. t,,O Dcviccs.
and Systen & Applicalion Sofl\\arc. Compurer,rpptkr nn f-Au.rnes, Alo-lDiirrmalics. heollh Carc, Renlolcscnsing & GIs. Mctcororogy and. conrpurcr caning, Murtimc<Jia and Animarron crc.

U\IT.II
Inrruducrior) 

'o Argorilhms e)mprexiries and Fror.r'charr. irrrroducrion lo progrannning. (.regories or.Programming Languages. program Design. propamning paradign)s. Characrelstics or Conccpts ofOOP. Proccdurc Oricnrcd prolrrunrnring VS otricci oricnicd progrannning. Inrrcduction ro C.Characlcr Sct. Tokens. preccdence and Associali\ily. pro-$an.l St[rclure. Dnta Typcs. Variablcs.
Opcl,lrtors, t]\prcssions, Sratcnlcnts rn(tcoDtrotsrrucrurcs. It)opcratio[s, Anl\, FunctioDs.

UNIT.III
Conrpulcr S),slem Overvicw,Basic f]errrrts. Irr\rnrctron E\eculion. lnten.upts. MeDrory Itrerarchy. Cachc
Menrory' Direct Menrory Access. M,rriprocessor and Murricorc oryaniz,rion. opcraring svstcm ore,,ic\^ {Lrjecti'es
ttrd rlnotions Ev.rurion of opcirting sysr.nr' _ conrpu.cr syslcrn organiTarion- opcrarrng s),\rcm s,,.rcru.c and
Operalions, Systcln C!lls. Svsrem prograDrs. OS Generation and Svsrem Boor

UNIT-IV
alrnputcr Nclu'orkins: Inrroducrion cr)als, osl Modcl. Funclions of Dilt:rcnt Laycrs. Inrcrncr\r,orking
concefts' Devices. lcprrpModcl. lopologv. rnhduction o rnrerner. world wrde wcb. E. conmer.e
Conrputcr Securiry Basics: Inrroduction to virrses. womN. malware. Trotans. Spyware and Anti-Spy.lrare

-so1iu'arc Dirlcrcnt rvpcs ofaltacks Iikc Moncv LaundcriDg. Irf-onnarion Thcti. cvber pornography. |-lnair
spoofing. Denial of Service (DoS). Cyber Slalking. .Logic bombs. Ilackrng Spamming. C).ber
Dctanration. Sccuritynrcasurcs Fircwa .

Data base Management System: Introduction.

Models, Architcorure of Darabasc System. Data

definition laDguage and Manipulation Languages.

segments or senice delivery models (laas, paas

(public' private. community and hybrid ctouds). p and Cons gkloud compuring

UNIT-V

File oriented approacb and Database approach, Data

independence, Dala dictionary, DBA, primary Key, Data

Cloud computing: definilion, cloud infrastructure. cloud
and SaaS), cloud deplo,,rnent models/ g?es ofcloud

*,*#ir:rl.umt"



Sri Sa Sai University of Technol 4, !!g!ic:! Qcienlg!, Sehore (M.p.)

Reference books:

l. Introduction of compurers: pcrer Norron..IMH
2. Object orienied progrannning with c++ rE_Balaguruswanry,TMH
3. Object orienrcd progr.rrnming ir) C , n";..r, flr,rlr, .Wii"y i"i;"4. ( unrpurcr nclwork: Andrcw Tanrnbium.pHl
5. Data bas( rnanagemcnl.)slcm,Korrh.TVH
6. Opcrating syslcm-silbcrcchaiz and Galvin-Wilcv Indi,

List Of Experimerti

l. Sludy of rnpur and oulpul der rces oIcompuler systems .2. Wnte a program ol addition. sublract. mulliplication and divrsion b\ unns CJ. Wnre a progrcm to checl, wearher a numberl i. prir,. oi ,oi.4. Srudy ol varjous types ofOperatints Sysrem
5 Srudy and pracri(e ofbasic Lrnux commanJs_l(. cp. mv. rm. chmod ki . ps clc.6. Design color codiDg ofstraj8hr & crossover cabtc.7. lnstalltrion o,'oracle lOts. {lso creare a ernnlo}ee trble.

Regbiriri?el*i.rryp



BEESC.204
Basic Mechanical Engineering

Malerials.: Classifi(arron of(nBinccring ma,.riuullfol,,po.i,ion nrc"., iron( irrbon dtagram. Allol stccls rhcir. applicaLrons. Vcihanical proDcnics
toughncss duclrltty. brilllencss . ntallcabilily eLc. oI n]arerials . T.n.it. ,".,_
ductile and brittle marerials .

Mcasurcment: concept of measurcm"rrr. 
"rYrfll*t"".r.cmcnt. Tcmperature. pressure. verociry,Flow strain, Force and torque measureoenr! Vemier caliper, Mi",._"i;., D;;i gauge, slip gauge,Sine-bar and Combination set. producrion Engineering: tf.,"".t".f ifr."i.,i*t l.p""t. ot p.oau"tion

proc-esses like.casting. carpentry, welding erc Inrroduition to Lathe and oritlng Lachin"s ana th"i.vaflous operattons.

Fluids : Fluid propcrries prcssurc, 0"".,,, 
"YI'.l l'"'.,,, crc. Typcs of

vr\(osir) . Pr\cal s hu . Bcnrorrlli . cquaiion lbr in.ompr..*;trt.'iti,l.t,.i,
Hydraulrc rrruclrirre.. pUmns. lurbines. Recrp|ocatrng purrrp..

UNIT-IV
Themrodynarnics: Thermodynamic system, propenies, state, process, Zeroth, First and second law of
thermodynamtcs. lhemrodynamic processes al conslant pressure, volume. enlhxlpy & enlropy.
Steam Engineering: Classification and working of boilers, mountings an,l ac'cesso.ies oi boil..s,
Efficiency and performance anaiysis, natural and artificial draughl slcam properties. use of steam
tables.

UNIT-V
Recip-rocaling Machines : Working principle ofsteam Ehgine, Camot, Otto, Diesel and Dual cycles
P-V & T-S diagrams and irs efficiency, working ofTwo siroke & Four srroke petrol & Diesel
engines. Working principle of compressor.

References : -
l- Kothandaraman & Rudmmoorthy, Fluid Mechanics & Machinery, New Age . 2_ Nakra &
Chaudhary , Instrumentation and Measuremcnts. TMH.
3- Nag P.K, Engineering Thermodynamics , TMH .

4- Ganesan , Intemal Combustion Engines, TMH .

t Agrawal C M, Basic Mechanical Engineering ,Wiley publication. 6- Achuthan M . . Engineering
Thermod],namics ,PHI.

*qJ*n-"rt"*,_*,d:i[- 
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Stress-strain diagram of
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Sri Satya Sai Universitv of Technolo 4r M!qj!qLSciences, Sehore (M.p.)

List ofExperiments:-

l- Study ofUniversal Testing machines.
2- Linear and Angular measuremenr using, Micrometcr, SIip Gauges. Dial Gauge and3- Study oflarhe Machine.
4- Study ofDrilling Machines.
5- Verification of Bemoulli,s Theorem.
6- Study ofvarious types ofBoilcrs.
7- Study ot ditlerent IC Engines.
8- Study ofdifferent types ofBoilers Mountings and accessories.

"lft.i,r;ffi,



Sri Satya Sai Universi of Technolo & Medical Sciences, Sehore (M.p.)

BEESC-205
Basic Civil Engineering & Mechanics

Building Materials & construcrion s,.n... rri.turllJ'1..t. rime. timber-lypes, pr.operties, rest & uses.
Iaboratory lcsts concrctc and mortar Mat.rials: Workability, Strength properties oi Concrctc, Nominal
ploportion of concrete prcparation of concrete, compaclion, curing. Eriments of Buirding Construction,
Foundations conventional spread fbotings. RCC footings. brick masonry walls. plasterin! and pointing.
floors. roofs, Doors, windows. liniels. staircases - types and their suitability

Unit - II
Surveying & Positioning: Introduction to surveying Instrunlents - levels. theodolites , plane tables a.d
related devices. Electronic surveying instruments etc. Measurement of distances conventional and EDM
nlethods, measuremenl ofdirections by different mcthods. measuremenl ofelcvations bv different methods.
Rcciprocal lcvclling.

UNIT-III
Basics of Engineering Mcchanics covering. Force systcms Basic conceprs. particle cquilibrium in 2-D &
3-D: Rigid Body equilibriumi Sysrcm of Forccs, Coplanar Concurrcnt Forccs ,Components in Spacc
Resultant- Moment of Forces and its Applicarion; couplcs and Resultanl ol Force Sysiern, Equiribrium of
system of Forces, Free body diagrarns. Equarions of Equiribrium ofcoplanar systems and spaiiar systems;
Static Indctenninacy

UNIT-IV
Ccnrroid and ccntrc of cravity covering. ccntroid ol sinrple figurcs frorr first principlc, ccntroid of
composite sections; centr€ ol'Gravity and its implications; Area monrent of inertia Detinition. Monlent ol'
inertia of plane sections fiom l'irst principles, Theorems ol momenr of inenia. Moment of inertia of
standard sections and composite sections; Mass moment inertia of circular plate, Cylinder. Cone. Spherc,
Hook.

UNIT -V
Friction covering. Types of friction, Limiting friction. Laws of Friction. Static and D),namic Friction;
Motion of Bodies, Basic Structural Analysis covering, Equilibrium in lhree dimensions; Method of
Sections: Method ofJoints: How to determine if a member is in tension or compression; Simple Trusses;
Zcro tbrce members; Bcams & tlpes ofbeamsj Framcs

Reference Books:
l. S. Ramamrutam & R.Narayanan; Basic Civil Engineering. Dhanpat Rai Pub.
2. Prasad I.8., Applied Mcchanics, Khanna Publication.
3. Punmia, 8.C., Surveying, Standard book depot.
4. Shesha Prakash and Mogaveer; Elenents ofCivil Engg & Engg. Mechanics: PHI

. --€
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List ofExperimentst

l. To perform traverse surveying with prismatic compass, check for local attraction and

dctermine corrected bearings and to balance the traverse by Bowditch,s rule.

2. To perform leveling exercise by height of instrument of Rise and fall method.

3. To measure horizontal and vertical angles in the field by using Theodolite.

4. To detennine (a) nonnal consistency (b) [nitial and Final Setring time ofa cernent

Sample.

5. To determine the workability offresh concrete ofgiven proportions by slump test or

compaction factor test.

6. To d€tennine the Compressive Strength ofbrick .

7. To detennine particle size distribution and fineness modulus olcourse and fine

Aggregate.

8. To verify the law ofTrianglc offorccs and Lami,s thcorcm.

9. To verify the law ofparallelogram offorces.

10. To verify law ofpolygon offorces

I l. To find the suppo( reactions ofa given truss and verify anal),tically.

12. To detemrirre support reaction and shear fbrce at a given section of a simply

Supportcd beam and vcrify in analltically using parallel beam apparatus.

13. To dctemine thc moment ofinertia of fly wheel by falling wcight method.

14. To verify bending moment at a given sedion ofa simply supported beam.

1**,ffi,nly,



Sri Satya Sai University of Technology & Medical Sciences. Sehore (M.p.l

BEHSMC-206
Language Lab & Seminars

course obj€ctive: This cou'se intends to impart practical training in trrc use of English Languagc lbr
Comnrnnicative purposes and aims to develop students. personality through language Laboritory.

Topics lo be covcred in thc Language laboratorv sessions:
l. lntroducing oneself. t'amily. social toles.

2.Public Spcaking and oral skills with eurphasis on conversational practice. extempole speech,
JAM(Just a nrinure scssions). dcsclibing objects and situations, giving directions. debate. rercphonic
etiquette.

.i. Rcading Conrprchcnsion: Intcnsivc r.cadinB skills. rapid rcading. and rcading aloud lRcading
rnaterial to be selected by lhe teacher).

,1. To wlitc a book levicw. Standard texl rnust bc selected by the teacher.

5. Role plays: prcpalation and deliIcD, lopic to bc selected by leacher,laculty.

,€rWK



BELC_I07
Self Studv / GD Serninar

Objective of GD and scrrinar- is ro intpr-ove rhe MASS COMMUNICATION and
CONVINCING / undcrstanding skills of studcnts and it is to givc sludcnr an opporlunity to excrcisc
their rights to expt€ss thcntsclvcs. Evaluation will bc done by assigned lAculty basc don group
discussion and powcr point presentalion.

Vl*r*.ky,tp

of Technologr' & Medical Sciences, Sehore (M.p,
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BEBSC-2OI

MATHEMATICS-II

UNIT.I

ordinary Differ€ntial Equations-l: Differential Equations ofFirsr order and First Degree (Leibnirz
linear. Bernoulli"s. Exact). Differential Equations of First Order and Higher Degee. Higher or.der
differential crquations with mnstanls cocfficients, Homogeneous Lincar Diflcrcntial cquations,
Simultancous Differential Equations.

UNIT-II
Ordinary differential Equations-Il: Second order linear differential equations with variable
coefficients, Meihod of variation of palameters, Power series solutionsi Legendre pol}llomials.
Bessel functions ofthe first kind and their propcrties.

UN-IT-III
Prrtial Differ€ntial Equations: Formulation of Partial Diffcrential equations. Linear and Non-
Lincar Partial Differential Equations. Homogcncous Lincar pattial Diff'crcntial Equations with
Conslants Cocfflcients.

UNIT-IV
Functions of Complex Variable : Functions of Complex Variables: Analyic Functions,
Hamonic Conjugate, Cauchy-Riemann Equations (without proof). Line Integral. theorem,Cauchy
Intcgral tbrmula (without proof). Singular Points. Poles & Rcsiducs. Residuc Theorcm.
Application ol Residues theoreft tbr Evaluation of Real Integlal.

Vector Calculus: Diffcrentiation of Vectors. Jllll;""d *"- poinr function. cradicnl. ceometrical
rrcaning of gradicnt, Directional Dcrivative, Divergencc and Curl, Linc Inlcgral. Surfacc Intcgral
and Volume Integml, Gauss Divergence, Stokes and Green theoretns.

REFERENCE:
l. G.B. Thomas and R.L. Finncy, Calculus and Anal),tic gcometry, 9th Edirion, PcaNon, Reprint, 2002
2. Er['in krcyszig . Advanced Engineering Marhcmatics, 9th Edition, John Wilcy & Sons, 2006.
3. W. E. Boyce and R. C. Dip Rinra, Elementary Differential Equations and Boundary Value Problems,

9'r' End., Wiley lndia, 2009.
S. L. Ross. Dift'erential Equations.lrd Ed.. Wiley India. 1984.
E. A- Codington. An Introduclion 10 Ordinary Difftrential Equatioos. Prcnticc Hall India. 1995.
E.L. Inca. Ordi ary Ditilrcntial Equations. ljovcr Publications. I95li.
J. W. Brown iurd R- V. Churchill. Cornplex Variables and Applications, 7th Ed., Mccraw Hill. 2004.
N.P- Bali lnd Manish Coyal, A texl book ol llugineedng Mathematics. Laxmi Publications. Replint,
2008.

9. B.S. Grcu,al. Engincering Mathcnratics. Khenna Publishcls. 36lh Edilion. 2010.

1.

5.

6.

1.
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BEBSC-102
ENGINEERING CHEMISTRY

UNIT-I
\1'ATER A:{D ITS INDLiSTRIAI- APPLICATIONS : Sourccs. IDrpuriries. Udrdf.ss & it\ unirs. lndustr.irl \!!rer chrrd.rcrislics.

nruDi.ipal wat.r & its trcatnrcnr. Numcrical pr{blenrs bascd on soticning mcthods

UNIT-II
FLELS & COIIBUSTION: Fossil fuels & classillcrtion. aak,ific v lue. Dete ninatio ol calorific value b) Bonrb catorinrrcr
Pro\inralc and Uitinntc anal!sis ol coal and rficir signiijcancc. calorific valuc ComNration baied on ulrinratc atratysis data.
(rrbonization. M.nufacnring of cokc & roco\cry ol b]. prcducr\. Knocking, rclltiorship betwccn, knocking & slru(lurc ot
hydrucarbon. nnprovenrcnt ofinli knoekiig chara.tcristi.s ol lC ctr{inc lir.ls. Dics.l enqinc ilcls. (_.ranc numbcr. conrbuslion xnd ir
rclated numcrical prohl.mr

UNIT-III
LUBRICA\TS: Introducti{nr. Mcchanistn ol-lubrication. ( lassiicarion of lubricaDls. prcp$tics and
Nuncricrlprotrlcms based on rcsnng nrctlods.
CEI\IENT & REFRACTORIES: Manul-lcrurc, IS cod.- Sc ing und hirdcning of.c,ncnr. Rcfiacuy
and properties oi reliacturics

UNIT-IV
HI(;H-POLYMER: lntroduction, typcs n classification of polymerizarion. Rcaction. Mechanism. NaNral & Synlhcric Rubbcri
Vulcanization of RutJbcr, Prcparation. Properties & uses of tlrc follownrg- Polylhene. PVC. PMMA. Tcllon. Poly acrylonirrile,
PVA. Nylon 6. Nylon 6:6. Tcrylene. Phenol formaldehydc. Urca - t-omaldehyde Resin. Cl)"tal. Sil;conc Resin. Polyurcrhanesi
Bulyl Rubber. Neoprcne, Bunr N. Buna S.

UNIT.V
INSTRUIIIINTAL TECHNIQUES IN CHf,MICAL ANALYSIS: Introductaon. Principlc. lnsrumentatim and applicalions of
IR. NMR, UV, Visible.Gas Ctuomalography. Lambcrt's and Beeas Law
WATER ANALYSIS TECHNIQUES: Alkaliniiy. hardness ( Conr cxo-mcrric ). Chloridc. Free chlorine, DO. BOD and COD.
Numerical problems based on above techniques.

REFERENCE BOOKS:

l.Chemistry for Environmental Engineering & Science- Sawyer, Mccarty and Parkin McGraw Hill,

Education Pvt. Ltd., Ncw Delhi

2. Engineering Chenristry - B.K. Sharma, Krishna Prakashan Media (P) Lld., Meerui.

l. Basics ofEnginccring Chcmistry - S. S. Dara & A.K. Singh. S. Chand & Company LId.. Dclhi

4 Polvmer Scicnce Ghosh- Tata McGraw Hill.

5. Engg. Chemistry Shashi Chawla. Dhanpat Rai & compan]- pvt. Ltd. Delhi.

TcslinS of lubricating oili.

Itrnoduction. classifi cation

7,1,L.." 
?EP

6. Bngg. Chemistry Jain & Jain. Dhanpat Rai & corn p\,t. Ltd, Delhi
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LIST OF EXPERIMENTS:
I Watcr Tcsting

(i) Dcterlrination ofTotal hrrdncss by ( omplexonretric titration tDL,thod.

( ii) Dctcnninalion ol'rnixcd alkalinity

la)OH---&c03---

(b) Co-] & HCol

2. Fuels & lubricant testing:

1i) Flash & flrc points dcteDrinarion by

a) Pcnsk) Nfarlin Apparalus.

b)  bcl's Apparatus.

c) Clcvcland's open cup Apparatus.

{ii) Viscosity aDd Viscosity index deterDrinarion by

.r) Rcd$,ood !iscomctcr No.l

b) Redrvood visconrctcr No.2

(iii) Pr0xinlalc analysis olcoul

a) Moisturc co tcnt

b) Ash content

c) Volatilc mattcr content

c)Car-bon residue

-d;,---k3,
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BEHSMC-I03
ENGLISH FOR COMMUNICATION

UNIT.I
Idcntifying common €rrors in writing: Articles, subject-verb Agreemcnt, prepositions. Acrive and passive
Voice. Reponcd Speech: Direct and Indirect. Sentence Structure.

UNIT-II
vocabulary building and comprehension: Acquaintancc with prcflxcs anrj sut'fixcs from rbrcign languagcs in
Lnglish to folm dcrivativcs. s)mon] ns. anlonyrs. Rcading comprchcnsion.

communicationr Introducrion. Meaning and ttrl#*::i process of communicarion. orar and wi.en
communication, 7 c"s of communication. Barriers to communication and ways to overcomc them, Importance
of Communication lor Tcchnicnl studcnts, nonvcrbal communication.

UNIT-IV
Developing writing Skilts: Planning. Drafting and Editing. Precise Writing. Pricis. Technical definition and
Technical dcscription. Repod writing: Fcalures olwriling a good Report, structure of a Fomral Rcpofi. Report
of Troublc, Laboratory Rcport. Progrcss Rcport.

UNIT.V
Busin€ss correspondence: Importance ol Business Lettcrs. parts and Layour; Application, contents of good
Resurne. guidclines for writing Resurne. callingl sending euotarion. order. complaint. E-mail and render.-

REFERENCEI
l. .,Tcchnical Comrnunication : Plinciples and ''. Mcenakshi Ranran and Sangccta

Shamla (Oxford)
.,Effective Busihess Communication", Krizan and merrier (Cengage leaming)

,,Communication Skill, Sanjay Kunrar and pushlata, OUP20l I
"Practical Englislr Usage Michael Swan OUP, 1995.

"Exercises in spoken English Parts t-lII CIEFL, Hyderabad, Oxford University Press
On writing well, William Zinsscr, Harper Resourcc Book 2001.

Remedial English Grammar, F-T. Wood.Macmillan2007.7.

t#.i"ffi;w,
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LIST OF EXPERIMENTS:

l. ListeningComprehension.
2. Pronunciation, Intonation, Rh),thm
3. Practising everyday dialogues in English
4. Interviews.
5. Fonnal Presentalion

:*,5-[- 
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BEESC.IO4
BASIC ELECTRICAL & ELECTRONICS ENGINEERING

UNIT-I
Illectrical circuit elemcnts (R, L and c), concept of acti'e and passi'e clcnlents, voltnge and cuflent
sources! coDcepl of Iinearily and linear network. unilateral and bilateral elerncnts. Kirchhofi,s laws, lnop
and-delta n'anstbrmation ,nodal methods Superposition of a theorem. Thevenin theorem. Norton theorenr.

Rcprcsentation ol sinusoidat wavctbnns Av".[f 'J,i'"nu.,,u" *lucs, Fonn and pcak lacrors, Conccpt ol
phasors, phasor representation of sinusoidally var'ying vortage 

^nd 
current. enalysis ofsingle phase AC

Circuits consisring of R. L, C, RL, RC. RLC conrhinalions (Scries and parallel). Appar;nt, active &
reactive power, Powcr factor. power factor improvenrent. conccpt of Resonance in ieties & parallel
circuits. bandwidth and quality factor. Threc phase balanced circuits. voltage and current [elarions in srar
and dclta conncctions.

UNIT-III
Magnctic nlaterials. BH charactcristics. ideal and practical lranstbnner. equivalcnt cir.cuit. losses in
tmnsfonners. regulation and efficicncy. Auto-lransfonner and three-phasc tl'ansf;mler connectrons.

IJNIT-IV
DC machines: Principlc & Construction, Types. EMF equation o f generator dnd torque equ tion of nrotor.
applications of DC nrolors (sintplc nunlerical p,.oblen1s)
Threc Phasc lnduction Motor: Principle & Construction. T),l,cs. Slip-rorquc characrerisrics. Applications

introducrion to nrcthods of starling,

Principlc of operation of alternator and synchronous motor and

IJNIT.V
Componcnts of LT Switchgcar: Switch Fusc Unir (SFU), MCB. ELCB, MCCB, Tlpes of Wires and
Cablcs, lmportance of carthing. T)pes of Batlcries, Important characteristics ibr Batteries.Elcmcntary
calculations fbr energy consumption and savings, battery backup.

(Nunrerical problcrns Ielatcd to slip only)
Single Phase Induction motor: Principlc ol opcration and
applications.
'fhr€e Phase Synchronous Machines:
their applications.

REFERENCE:
L Ritu Sahdev, "Basic Electrical Engineering".
2. S. Singh, P.V. Prasad, "Electrical Engineeri
3. D. P. Kothari andElectricall.J.Nagath,Engineeing","Basic Tat
4. D. C. Kulshreshtha. "Basic Electrical Engine
5. E. Hughes, "Electrical and Electronics Techn
6. S. Bobrow. "Fundamentals of Electrical En
7. V. D. Toro, "Electrical Engineering Fundamen

c,l 
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LIST OF EXPERIMENTS:

l. Verification of Kirchhoff's laws

2. Verification ofSuperposition and Thevenin Theorem.

l. Measure,nent ol power and power fhctor in a single phase ac series inductive circuit and stlrdv
rmprorcrncnl ofpowcr laclor usrng eapacitor

.t. Study ofphenomenon ofresonancc in RLC series circuit and obtain resonant frequency.

5. Connection and measurement ofpower consumption ofa fluorescent lamp (tube liglrt).

6. Measurement of power in 3- phase circuit by two wattneter method and det€rminatiorl of its power

factor for star as well as dclta conncctcd load.

Dctcrmination ofparamctots ofac singlc phase scr-ics RLC circuit

To observe the B-H loop ofa fenomagnetic material in CRO

Determination o1 (i) Volrage ratio (ii) polarity and (iii) efticiency by load

translornter

f)ctcmrin^Iion ofel'ficicncyofa dc shunt motor by load lcst

To study running and speed reversal of a three phase induction motol. and

test of a single phase

record speed in both

directions.

12. Demonsration ofcut-out sections ofmachines: dc machine, three phase induction machine, single_phase

induction nlachine and s)mchronous machine.

7_

8.

10.
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BEESC-I05
ENGINEERING GRAPHICS

UNIT-I
Introduction to Engineering Drawing: Principles of Engineering Graphics and their significance, usage ol
D*wing instruments. Lettering. conic secrions including rhe Rectangular Hyperbola (General method Jnly):
Cycloid. Epicycloid, H)?ocycloid and Involutei Scales plain. Diagonal and Vemier Scales;

UNIT-II
Orthographic Projections: Pdnciples olOrthographic Projections-Conventions - Projeciions of Points and lines
inclined to both planes; Projections of plancs inclined planes - Auxiliary planes; projections of Regular Solids
those inclined to both rhe Planes- Auxiliary Viewsi Draw simple annotation. dimensioning and scale.

UNIT-III
Scctions and Sectional Vicws of Righr Angular Solids: Prism, Cylinder, pyranid, Cone Auxiliary Vicws;
Development of surfaces of Right Regular Solids - Prism, Plramid, cylinder and conc; Draw the sectionai
onhographic views ofgeometrical solids, objects from indusrry and dwellings (foundation 10 slab only).

UNIT.IV
Isomctric Proiections: Principles of Isomctric projection Isometric Scalc. Isometric Views. Convcntionsi
Isomctric Vicws of lincs. Plancs, Simple and cornpound Solids; Conversion of liomctric Views to Orthographic
Views and Vice-versa, Convenlions;

UNIT.V
Overview of Computer Graphics: Listing the computer technologies that impact on graphical communication.
Dcmonstrating knowledge of thc ficory ofCAD softwarc [such as: Thc Mcnu Systcm. Toolbars (Srandatd,
Object Properties, Draw, Modify and Dimension),

OBJECTS:
Isometric Views of lines, Planes. Simple and compound Solids; Customization & CAD Drawing consisting of
set up ofthe drawing page and the printer, including scale settings. Setting up ofunits and drawing limits: ISO
and ANSI standards for coordinate dimensioning and tolerance.

REFER[NCE:
l. Bhatt N.D., Paschal V.M. & Ingle P.R., (2014). Engineering Drawing, Charotar Publishing House
:. Shah, M.B. & Rana B.C. (2008). Engineering Drawing and Computer Graphics. Pearson Educarion
l. Agrawal B. & Agrawal C. M. (2012), Engineering Graph ics, TMH Publication
4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing. Scitech Publishers
5. CAD Software Theory and User Manuals

i)"-;-,ry,k'ftr s-o'EtW o, a*, ,c/\ 
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LIST OF EXPERIMENTS:

Sketching and drawing ofgeometries and projections based on above syllabus

Tcmr work: A min. of30 hand drawn sketchcs (on sizc A4 graphic sketch Book) plus 5 CAD-prinrolrrs on size

44 sheets plus I0 sheets of size 42 or 6 sheets ofsize Al, (50% marks to be allotted for this record +

2570 marks for attendance +2syomarks for Teachers Assessment

i*v,i13*."..;i[,h,
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BEESC-106
MANUFACTURING PRACTICES

Manufacturing is fundamental to the development of any engineering producr. The course on
Engineering workshop Pmctice is intended to expose engineering students to different tlpes of
manufacturing / fabrication processes, dealing with different materials such as metals, ciiamics.
plastics, wood, glass etc. while the actual practice of fabrication techniques is given more weightage,
some lectures and video clips available on different methods ofmanufacturing are also included.

l. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods

2. CNC machining, Additivc manufacturing

3. Fitting operations & power tools

4. Carpentry

5. Plastic molding, glass cutting

6. Metalcasting

7. Welding (arc welding & gas welding), brazing

LIST OF EXPERIMENTS:

l. Carpentry Shop Experiment To Make a T-tAPjoint with wood Pieces

2. Machine Shop Experiment To Perform Knurling on lron Rod

3. WELDING SHOP ( LAP Joint ) , Tools, Accessories, Diagram Ard Explanation

4. SHEET METAL SHOP ( Square Tray) , Parts, Accessories, Diagram And Explanation

5. FITTING SHOP ( Make a Joint) , Parts, Accessories, Diagram And Explanarion

6. CARPENTRY SHOP (T-Lap Joint) , Cutring Tools, Accessories, DiagEm and Explanation

7. MACHINE SHOP ( the lathe machine) , Parts, Accessories, Diagram and Explanation

M-
1tui,lh
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BELC-207
INDUSTRIAL TRAINING

- Industrirl cnvrronntenr and work tultur<.

- Organizxlional structure and inlcr personal communication.

- Machines/ equipmen, insffumenrs - rhejr working and specificarions.

- Product dcvclopnrcot procedurcs and phascs.

- Prolect plannrng. ntonituring and contro..

1. .iffi:*-*
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Sri Satya Sai
; University of Technology and [tledical Sciences

(Established under Govl of M.P. Registered under UGC 2(F) 1956)

Bhopal lndore Road, Opp. Pachama oitfed ptant, pachama, Dist.-sehore M.p.ptN-466001
Ph- 07562 223647, Fa\ | O7562-223644, Web: www.sssutms.co.in, info@sssutms.co.in

Name ofFaculty: School of Engineering

Name of Depadment: Aeronautical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated on 22105/2018

rhe Board of Str,rdies committee Meeting was held in the room ofDean ofsoE a12:30 pM. on z2l\s/2ola.
Following members were ptesent.

l. Dr.Sanjay Rathore

2. Dr.Sonai Bharti

3. Mr.Vijay Prakash Singh

4. Mr.Prabodh Khampariya

5. Mr. Kailash Patidar

6. Mr.Manoi Gandwane

7. Ms.Sheetal Vcrma

8. Ms.Alka Thakur

9. Mr. Prashant Singh

10. Mr.Dhananjay Yadav

I l. Mr. Sanjay Kalraiya,

I2. Mrs.Priyanka Jhavar

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by the

l'aculty for progress of the departmental activities. The following Agenda points were discussed and

resolved.

Agenda l.Approval of(i) SOE-V Semester Scheme & Syllabus as Per CBCS

(ii.)SOE-VI Semester Scheme and Syllabus Non-CBCS



Discussion (ifany): Syllabus should be prepared as per current demand in industry.

Resolution ofthe Discussion: Syrabus shourd be prepared as per curent demand in industries and was
approved for forthcoming V Semester CBCS & VI Semester Non_CBCS.

l'hc Chairman thanks the members for peaceful conduction ofmeeting.

l. Dr.Sanjay Rathore

2. Dr.Sonal Bharti

3. Mr.Vijay Prakash Singh

4. Mr.Prabodh Khampariya

5. Mr. Kailash Patidar

6. Mr.Manoj Gandwane

7. Ms.Sheetal Verma

8. Ms.Alka Thakur

\\'

A

9. Mr. Prashant Singh

10. Mr.Dhananjay Yadav

IL Mr. Sanjay Kalraiya, \,{

)rN
$rd

12. Mrs.Priyanka Jhav". 
U

Chairman
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&
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AE- 501

AERODYNAMICS-II

UNIT.I FUNDAMENTAL ASPECTS OF COMPRESSIBLE FLOW
Compressibility, Conrinuity. Momcntum and energy equation. Calorically perted gas. Mach number.
spccd of sound -vclociry rcration. Mach conc. Mach angre, one dimcnslonar Iscniropic frow through
variablc area duc! sratic and sragnation pnrperties, criti-cal conditions, characteristii Mach numbJr,
Area-Mach number relation, Maximum dischargc r,elocity.

UNIT-II SHOCK A\D ExPANsIoN \4AvEs
Nonral shock rerations. prandt|s relation,_Hugoniot equation, Rayleigh Supersonic pitot tube equatiorl,
Moving.nonnal shock waves, Oblique shocks. O_p_M relation, Sh'ock polar. Rellecrion of oblique
shocks. lefr running and right running waves. Interacrion of oblique shock waves. slip line, Rayleigh
flow. Fanno flow, Expansion waves. prandtl-Meyer expansion, Maximum tuming angle, isimple and no-n-
simplc regions. opclating charactcristics of Nozzlcs.

UNIT-III TWO DIMENSIONAL COMPRESSIBLE FLOW
Potential equation for 2-dimensionar compressibre flow, Linearization of potential equarion. perturbarion
potential, Lincarizcd Prcssurc Coefficicnr, Linearizcd subsonic flow, piandtl-(irauert nrrc. Lincarizcd
supersonic flow, Method o f characteristics.

UNIT-IV HIGH SPEED FI,OW OVER ATRFOILS, WINGS AND AIRPLANE
supercritical Airfoil seclions, Transonic area rule. swept wing, Airfoils for supersonic flows, Lift. drag.
Pitching moncnl and Ccntrc of prcssurr' lbr supcrsonic profilcs, Shock cxpansion thcory, *uu" Aru!,
supersonic wings, Design consideralions fbr supersonic Aircraf.ts.

UNIT-V SPECIAL TOPICS
Shock-Boundary layer interaction, wind tunnels rbr lransonic, Supersonic and hypcrsonic r'lows. shock
tube, Gun tlnnlcls, Supcrsouic flow visualizatioD. httroduction to Hypersonic Flows.

TEXT BOOKS
L Anderson. J. D, Modem Compressible Flow, McCraw-Hill & Co.. 2002.
2. Rathakrishnan, E, Gas Dynamics. Prenricc Hall ofIndia.2004.

REFERENCES
l. Shapiro. A. H.. Dynamics and Thermodynamics ofCompressible Fluid Flow, Ronald press. I9g2.
2. Zucrow, M.J. and Andcrson. J. D., Elenrcnts ofGas Dynamics, Mccraw_ Hill &Co.
3. Oosthuizen. P.H.. & Carscallcn. W.8.. Compressiblc Fluid Flow. Mccraw_ IJill &Co.

LIST OF EXPERIMENTS
l. The lifi and drag overan NACA-0012 Aerolbil
2. Study ofshock tube

3. Study olsupersonic aircraft vehicle.
4. Shock wavc generation over the spacecraft.
5. Study ofsubsonic compressible flow.

I Sq/, ;
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UNIT I AIRCRAFT GAS TURBTNES
Impulse and Reaction Types of gas turbine-s Velocity triangles and power output Elenrcntary theoly

I:I:: :1":: ;.-!|r-.1(l-if,!taa^e orofre pitch and^chord _ E ti.utio, or.iug. pe,fo.ma,"e_ iimitin!lacrors tn gas rurbtne destgn_ Olerall turbine performance _ Methods of blade cooling _Matching #turbinc and compressor - Numcrical problems.

UNIT II RAMJET PROPULSION
Operating principle Sub critical. critical and supercritical operation Combustion in ramjet Engine _
Ramjet performancc Sample ramjet design calculations Iniroduction to sctrmjctpr.elim;nury 

"oi""pt.in supersonic combustion Intcgral ram- rocket- Numerical problems.

UNIT III FUNDAMENTALS OF ROCKET PROPULSION
operating.principle Specific impulse ofa rocket - Rocket nozzle classification - Rocket performan.e
considemtions Numerical Problcms.

UNIT IV CHEMICAL ROCKETS
solid propellant rockets serection crite a of solid propelants [mpo,,anr hardware componenrs of
solid rockcts 

-_ 
Propellani grain dcsign considcrations Liquid propcilant rockets- Selecrion of riquidpropellants Thrust control in liquid rockets - cooliDg in liquid rockets -Limirarions ofhvbrid rockets

UNIT V ADVANCED PROPULSION TECHNIQUES
Electric rocket propulsion - Ion propulsion techniques Nuclear rocket T)pes _ Solar sail_ preliminary
Concepts in nozzlc lcss propulsion.

TEXT BOOKS
L Anderson J.D. 'lntroduction to flight'Mccraw Hill Education (lndia) pvt. Lrd.
2. Ganesan V. 'Gas Turbines' Mccraw Hill Education (India) pvr. Ltd.
3. Sutton, G.P., "Rortet Propulsion Elenents,,, John Wilcy & Sons Inc., Ncw york, 5thEdn.

REFERENCES
l. Cohen, H., Rogers, G.F.C. and Saravanamufioo, H.l.H....6as hrbine Theotf.. Longman
Co., ELBS Ed., 1919.
2. Gotden, C.V.."Aero thermodynamics of Gas Turbine qnd Rocket pt opulsion,, AIAA
Education Series, New York, 1919.

LIST OF EXPERIMENTS:-
L Water Rockct
2. Water jet study
J. Calorific value estimation
4. Ignirion Delay Measurement
5. Idcntification of buming rate

AE-V SEI\4
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UNIT I STATICALLY DETERMTNATE STRUCTURES
Analysis ofplane truss Method ofjoints 3 D Truss _ plane frames

UNIT II STATICALLY INDETERMINATE STRUCTURES
Compositc beam - Clapcyron's Three Momcnt Equation _ Momcnt Distribulion Method.

UNIT III ENERGY METHODS
Strain Energy due to axial, bending and Torsional loads _ Castiglione,s lst .l-heorem - Ivlaxwell,s
Rcciprocal theorem, Principle of virtual work (Unit load merhod-) - applicalion to beams, trusses,
t'rames. ctc-

UNIT IV COLUMNS
Columns with various end conditions Euler.s Column curve Rankine,s formula Column with
initial curvaturc - Ecccntric loading - South wcll plot Bea,n column.

UNIT V FAILURE THEORY
Maximum Stress theory Maximum Strain Theory Maximum Shear Siress Theorv _ Distortion
Thcory Maximuln Strain energy theory Application to ailcraft Structural prcblenls.

TEXT BOOK
L Ramanlrutham S. & Narayan R. .Theory ofStructure' Dhanpat Rai publishing company.

REFERENCE
l. Tinroshenko, S.. "S/rengtlt tf Materials", Vol. I and II, princeton D. Von Nostrand Co, 1990
2. Donaldson, 8.K., "lnau.ris oJ,1i,.cftii Sttuctures - An lntrcductior?,., McGraw-Hill, 1993.

LIST OF EXPERIMENTS
I . study the consrruction of fuselage and identify the primary Ioad carqring members
2. Study the construction ofwings.
3. Measurement ofdeflection ofTruss memben.
4. Study ofComposite structure.
5. Study the construction oflanding gears.
6. Measurement ofdeflection ofsimply supported beam

w.e.fl lu
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AE50.t
CI\ IL \\ IAI IO\ REQI IRE\IE\Ts

UNIT.I C,A.R. SERIES 'A AND B'
c'A'R' SERIES A procedure for civir Air wofrhiness Requiremenrs and Responsibiriry opcrators vis-A-Vis Air Wol1hiness Directoratc
Rcsponsibilities of operators / owncrs-procedurc of CAR

ol- ainvo(hincss dircctoratc; Airworthincss rcsulations &
issue. amendments clc.. Objectives and targets
. safety ovcrsight of cnginccring activitics ofoperators_

C.A.R. SERIES'B' Issue Approval ofCockpir Check Lisr. MEL. CDL

UNIT-II C.A.R. Sf,RIES 'C' AND 'D'
C.A.R.SERIES.C' Detect Recording, Monitoring, lnvestigation and Reporting
Defcct recording, reporting, investigation, rectrfi;arion ani analysis; ftiglit report; Reporting andrecrification of defects obsened on aircraft; Analylical study.i ir-ff;gf;i ,"uaing. a'.""o.-aing.;
Mairrcnance control by reliabiliry Merhod.
C.A.R. SERIES'D'. AND AIRCRAFT MAINTENANCE PROGRAMNIES
Rcliability Programmes (Engincs); Air(rati rnxi[tcnancc progranlDe a rt,ei, opprourt; on condition
maintenance ofreciprocating engines; TBo Revision progrimrie; Mainrenance ofluel andoil upliftand
con\urnfrrion recorJs. I iglrt arrcraft cnginrs.

UNIT-III C.A.R. SERIES E AND'F'
C.A.R, SERIES E Approval of Organisation
Approval oforganizations in catcgories A. B. c, D. E. F. & G - Rcqujrements ol in tias (ructure at stations
other than parent base.
C.A.R.SERIES,FT-Airworthiness and Continu€d Air Worthiness
Proccdurc relating to registration of aircraft; procedurc for issue/rcvaridation of rype certilicate of
aircraft & its erginesi'propeller; Issue/revalidarion ofCertjficare ofAirworthiness:

UNIT.IV C.A.R. SERIES 'L'&'M'
Issuc of AME Liccnsc, its classification and cxpcricncc rcquircmcnts, Mandatory Modifications
/lnspections.

UNIT-V C.A.R. SERIES 'T'&'X'
Flighttestingof(Sedcs)aircrafrlorissucolCofA:FlighrtestingofaircrattlorwhichCofAhadbccn
previously issued. RegistratioD Marki,rgs ofaircrali; Weight and balance control ofan
aircrafl; Provision offirst aid kirs & physiciar's kit in an aircrali; conccssions; Aircrafl log books;
Document to be carried on board on Indian registered aircrafl; procedure for issue oftax permit.
TEXT BOOKS

l. Acronautical Infonration Circulars (relating io Airwo(hincss) froln DGCA 2000_

REFERENCES
"Aircraft Manual (lndia) volume"-Latest Edition. the English Book store. I7- r. connaught circus. New
Delhi

AE-V SEM

Itn,vrrsjtv-o, 
Tadlndog)

. ,ctin a.i P)



Sri Sa a Sar Unrversity of Technology & Medical Sciences, Sehore (M.P.

"",.ri"ri$or,..
Unit- I DRAG ON THE AIRpLANE
I emational Standard Atnosphere _ F-orccs,and ,nonlerts acting on a flight vchiclc - EqLration ofmotionofa rigid flighr vehicle - Different r),pes ofdrag - Orag fotaLs,ri*ii"f .."i.", i"", sp*a ro hiSh speeds _variation of rhrusr' power with verociry and irtitudJs r". ui. ur*rr,irg 

""gi*s 
- power availabre andpower required curves.

UniT II AIRCRAFT PERFoRMANCE
Performanee ofairplane in le!"el flighl - Maximum.speed in level flight _ Conditions for minimum dragand power required - Range rnd endurance - Climbing and glidjng iighr iMa;,mum rare of climb andstcepest anglc of climb. mininum ratc of.sink.and if,ottorr'..t uigf"'ot giiJel _fr_ing performancc(Turning rarc tum- radius). Bank angle and load facror _ f ,.itai.ii.f p'uif up ana pustr ovcr - V-ndiagraln and load factor.

Unit - III STATIC LONCITUDINAL sTABTLITY
Dcgrcc of freedom of rigid bodics in spacc - Static and dyramre srability _ purposc of controls inairplanes Jnherently slable aod nrargin-aI stabre arrpranes - i",", r""gii"iirul stabiriry - srick tixedstability - Basic equilibrium equarion - stabiriry critirion - Etlects ot fusffi ano nacele - Influence or.cG location - Power effects - Stick fixed ncurrar poinr - srick frec stahirity-'Hilg6 6o."nt coetlicienr -Stick. frec ncutral points-S;,rnrnetric mancuvers _ Stjck forcc gradicnts - S-tick _ tbrcc pcr !; _
Aerodynanic balancing. D€termination of neutral poinrs frorl fl ighriest.

Unit - lV LATERAL AND DIRECTTONAL STABILITy
Dihedral effect - Later'al contror _ Coupring between rolring and yawing mo,nents Adverse yaw effects -Ailcron rcversal - static directional rtability - weathcr cocking cffict - Ruddcr requircmcnts - one
cngine inoperutive condition - Rudder lock.

Unit -V DYNAMIC STABILITY
Dynamic longitudinal stability: phugoid and short period oscillation, Equations of motion - srability
derivatives - charactcristic cquation ofstick fixed case - Modes and stabiliiy criterion - Effect of frecing'-
the stick - Brief description of lateral and directionar. Dynamic stabiiity - Spirar, wing rorsionir
drrcrgcnce. Dulch roll. Autorotalion and spin.

Tert Booksi
L Anderson J.D. 'lntroduction to flight' Mccraw Hill Educalion (lndia) pvt. Ltd.
2. ClantJ, L.J. 'Aerod)) amics Ste itlg book house India.

Referencesi
I Perkins. C.D.. and Hage, R.E.. 'Airplanc performance stability and Conrrol,., John Wiley & Son.

Inc., New York, 1988.
L Etkin, 8., "Dynamics ofFlight Stability and Control,,, Edn. 2, John Wiley, New yBabister. A.W.,

"Aircraft Dlnamic Stability and Response", pergamon press. Oxford. l9g0
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LIST OF EXPERTMENTS

L lnlrodu(lion ro fligllr tcslinB (V-n drugram).
l. Evaluarion olglidur drag polar.
l. l:rrluation oienris( incl tlimb perlJllnrnr.( ot.r snrrll IirnlJ r..
+. uhscnett,'DI,l eiryrlane dynanric ntode: ind strll charrcl;risltcs.
5. Inttoduction Io GpS based navigation.
6. Introduction to auto-pilot.

AE-V SE]\,l w.e.f .luly 2016-17
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AE 506
AIRCRAF't STRT]CTT]RES REPAIR LAB

I,IST OI,' EX PtrRI}IE\1'S

Patch leparr rvelding usrng TIC.
Prtch rcpail wclding usin! MlC.
Patch rcpair welding using plasma Arc.
Exercise on pipc bending.
Frcrciss on Rivered joinrs & rep.rir w,,rk.
cxercrse ,rn cornposiles & rcpair work.
Repair of Sandwich panels.
Ilxercisc on Shcct mctal lonning.
Exercise on cable swaging.

!f,:F'-
., r _ Y'l of l4!.ntoor
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AE-601
AIRCRAFT STRUCTURE- II

UNIT-I FUNDAI\{E\TALS OFSTRUCTURAI- ANAI,YSTS
Bnsic Eldslicity: stress. nolrrion tbr tbrces and strcsses. equirtion ofequilibriunr, plane slress, Bourdary
conditions. delerrnination ol srecso< on itrclincd plancs, principal stresses. strain, Conrpatibiliry
cquations. plane strain. dctemlination of stmins on inclined planes principal srrains. strcss-strain
rclationship.

UNIT-2 BENDING OF THIN WAI,LED BEAMS
Bending ofopen and closed thin walled bearns: symm€lrical bending, unsymnretrical bending, dcflection
due to bending. calculation ot' section properties, application of bcnding theory. tel1tpemfllrc effects.
numer-ical problerns.

UNIT..3 'I'ORSION OF THIN WALLED BEAMS
Tor-sion ofbcams: torsion ofclosed section beanls. torsion ofmulti-cell scction. shearcenrre-
propenies of shcar center. numcrical problenls-

UNIT.4 SHf,AR FLOW
Bredt-Batho formula, Shear flow in open section. Shear flow in closed secliol1. sh€dr flow in boom
s(clion. rombinaron ofopen and close secrion.

UNIT-5 AIRWORTHINESS AND AIRFRAME I,OADS
Aifwofthiness. lactor of safety-flight envelope. load lactor deternlination. loads on an aircrati. sat! Iile
and fail safe structure, tatigue, creep and relaxation, matcrials used in an aircraft.

TEXT BOOKS:-
l. Mcgson T.H.G., Aircralt Structur'e lbr engineering sludents, Edward Arnold.
2. Pcrry D-J. and Azar J.J., Aircraal Structures, McGraw hill.

REFERENCE BOOKS:-
l. Analysis ofA/C Structure by Bruce K. Donaldson (Ca,nbridge Aerospace Series)
2. 'Theory & Analysis ofFlight Structure' by Rivello, R.M., McGraw Hill.

LIST OF EXPERIMEN-TS:-
I. Verification of Maxwell's Recipfoca] theor'en & principle of superposition.
2. Shcar ccntcr location for opcn scctions.
3. [)efleclion ol-beams with vztrious end condilions fbr ditf'erenr load
.1. Shcar ccnter location for closed sections.

9i slne S.l U d kdmot@t
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AE 602
AIRCRAFT SYSTEMS & INSTRT]\,IENTS

UNIT I AIRPLANE CONTROL SYSTEMS
Convcntional Systcrns - Powcr assislcd and f'ully powercd flighl conttols - Powcr actLratcd systcnls
Engine control systenrs - Push pull rod systent. tlexible push pull rod systenr - Conlponenls Modcrn
control systems - Digital lly by wire systerns - Auto pilot system activc conlrol Technology,
Colnmunication and Navigalion systems lnstrumcnt landing systcnts. VOR - CCV case studies.

UNIT II AIRCRAFT SYSTEMS
Hydraulic sysloms - Study o1'typical workablc systcm - componcnls - Ilydraulic systcm conlrollcrs -
Modes ol opcration - Pncunratic systenls - Advantagcs - Working principlcs - Typical Air pressur.c
systcm Brakc system - Typical Pneumatic power systenl - Components, Landing Cear systems -
ClassificatioD Shockabsorbcrs Retractivcmechanisn1.

UNI'I' III IiNGINE SYSTEMS
Fuel systcms lbr Piston and jet engines. - Components of multi engines. lubricating systems for piston
andjet engines - Stafting and Ignition systerrs - Typical cxamples fbr'piston andjer engrne's.

UNIT TV AUXILLIARY SYSTEM
Basic Air cycle systems - Vapour Cycle syst€ms, Boost-Slrap air cycle system - Evaporative vapour
cycle systems - Evaporative air cycle systems - Oxygen syslems - Fire protection systems, De-icing and
anti icing systems.

UNIT V AIRCRAFT INSTRUMENTS
Flight Instruments and Navigation Instruments - Gyroscope - Accelerometers, Air speed Indicators -
TAS. EAS- Mach Meters - Altim€ters - Principles and operation - Study of various types of engine
instruments - Tachometerc - Temperature gauges - Pressure gaugcs - Operation and Principles.

TEXT BOOKS
l. I-alit Gupta & Sharma O.P. 'Fundamental ofFlight (Aircraft Systems)' Mccraw Hill Pvt.Ltd.
l. McKinley, J.L., and Bent, R.D., "Aircraft Maintenance & Repair'', Mccraw-Hill, 1993.
2- "General Hand Books ofAirfrane and Powetplant Mechanic.r", U.S. Dept. ofTransportation, Federal
Aviation Administation, The English Book Store, New Delhil995.

REFERENCES
L Mekinley, J.L. and Benl.R.D., 'Aircrali Power Pla,tts". Mccra,' -Hill, 1993.

2. Pallet, E.H.J., "Aircrufi lnsouments & Principles", Pitman & Co., I993.
3 .Treager, S., "Gas Turbine Technolog,",McGraw-Hill, 1997.
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LIST OF EXPERIMENTS

L Aircrall Jacking Lrp" procedure.

l. Aircrall "lc!eling' procedurc

3. Control svslcnt "rigging" check plocedure
;1. Aircraft symntetrychcck'procedur-e

5. Flow tcsl 'lo asscss ol liltca' clcmcnt clogging

6. Pressure lcst 1o adjust "operating svsteni'componcnts

7. Brakc torque load test on wheel bmke units

8. Maintcnance and rectilication ofsnags iIl hydraulic and f'uel systems.

w...1JulyAE VISEM
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AE 603

HEAT AND NTASS TRANSFER

UNIT.I FUNDAMENTALS
Modcs ofheal transfcr: Conduction {onvcction - Radiation

UNIT-II HEAT CONDUCTION
Stcady and unsteady state heat conduction in solids - Eitct of varialion of thennal conductivity on heat
transfcr in solids -conduction with heat generation -Heat transfer problenls in infinite and semi-infirrite
solids Critical radius of insularion-F.xtended surfaces-Application ofnurnerical iechniques.

UNIT-III FREE AND FORCED CONVtrCTION
Convection lundamentals: Basic equations, Boundary layer concepl, Dimensional analysis Free
Convention: Laminar boundary laycr equatioD- Frec convectio,r in atmosphere fr.ce Conveition on a
vcrtical flat platc Intcgral mcthod - Enlpirical rclation in free convcction Eitcmal flow.
Forced conv€ctionr Forced convection - Laminar and turbulent convective heat transfer analysis in flows
between parallel platcs, over a flat plate and in a circular pipe. Empirical relations - numerrcal techniques
in problern solving.

UNIT-IV RADIATIVE HEAT TRANSFER AND HEAT EXCHANGERS
Conccpt of black body-lntcnsity of radiation-Laws of Black body Radiation-Radiation frcm non-black
surfaccs- real surfaccs Radiation bctwccn surfacos-Radiation shape factors-Radiation shields.
HEAT EXCHANGERS: Types-ovcrall heat tlansler coefficient- LMTD- NTU method ol'heat
exchanger Analysis.

UNIT.V HEAT TRANSFER PROBLEMS IN AEROSPACE ENGINEERINC
Ileai transler problems in gas turbine combustion charnbers - Rocket thrust chamberu Aerodynamic
healrnts - Ablati!e heat rransl'er.

TEXT BOOKS:
I Sachdeva. S.C. Fundamentals of Engineering. Heat and Mass Transt'er., Wiley

Eastem Ltd.. New Delhi. 1981.
2. Lienhard, J.II., "A Heat Transfer Text Book", Prentice Hall Inc., 1981.
3. Holman. J.P., "Hear Transfer". Mccraw-Hill Book Co.. lnc., New York. 6th Edn, 1991.

REFERENCES
I. Sachdeva, S.C., "Fundamentals of Enginccring Heat and Mass Transt-er", Wiley

Eastern Lld., New Delhi, 1981.
2. Sutton, G.P., "Rocket Propulsion, JohnElements"Wileyandsons,sthEdn. I q86.

Mathur, M. and Sharma, R.P., "Cas Turbine and Jet and Rocket Propulsion". Stand.

t L-- - w.e.t July 20
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LIST OF EXPERIMENTS

l. Heat transtir dlrough conrposite wall-
2. Critical heat llux apparatus.
3. Measurenrent of surthce emissivity.
4. H.al lranslcr thr.rugh forccd convcctron.
5. Heat transfer through lagged pipe
6. Heat raan.[er rhrough nurural convection.
7. Parallel & counter flow heat exchanger.
8. Heat transfer through pin fin.
9. Stcfan bollzman's apparatus.
I 0. Thermal conductivity of concentric sphcre.
I l. Thermal conductivity ofmetal rod.
12. Transieni heat conduction apparatus.
lJ. Heat pipe demonstration.

1,k,,*r.HAE VI SEM
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AE-604
SPACE DYNAMICS

UNIT.I HISTORY OF SPACE FLIGHT
lntroduction: HislorJ of space vehicles:- world history. Indian history, comparison. Initial works, first
space flight, man in space, pro,lle offlighr fiom earth to a destinarion in space and back, space shutrle.
UNIT-2 ORBIT EQUATION
Introduc[ion. diffcrcntial cquation. Lagrangc's cquation, Newton's law of gmvitation. orbit cquation.
energy and angular momentum. Kepler's laws, orbit detemination and satellite trackiDg.
UNIT.3 THE EARTH SATELLITE OPORAI'IONS
The Hohman transfcr. inclination change maneuver, launc to rendezvous, decay lilt iime, earth
oblrtencss effect. low Lhnr\r orbil lrcnsf(r.
UNIT-4 SATELLITE ATTITUDE DYNAMICS
Torquc, lrcc axisymmclric rigid body, thc gcneral torquc frce rigid body, scmi rigid spacccrafi, attitudc
control. spinning and non spinning spacecrali, the Yo-Yo nlechanism, gravity gradierrt. satellite, the dual
spin spacccrati-
UNIT.5 RE-ENTRY DYNAMICS
Introduction. ballistic re-ontry. skip rc-cntry. doublc dip rc.entrv. acro braking. lilting rcentry. spacc
environnrent: inlroduclion. atmosphere,light and spacecralt temperaturc. chargcd particle ntotion.,I'EXT BOOK:-
l. Space Flight Dynamics, William E.Wiesel, Mcgraw Hill.
REFERFiNCE BOOK:-

l. Matcrials lbr nrissilcs and spacccraft. Parkcr E.R.

w .e,f. luly 2016-1,7
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AE-605
AIRCRAFT DESIGN

UNIT-I
Preliminarics: Aircraft Design Requirements, specifications, role of users. Aerodynanric and Struclulirl
Consideration. Importance of weight. Airworlhiness requirements and standards. Classifications of
airplancs. Special fcaturcs of modcm airplanc. Air Loads in Flighi: Symmetrical measuring loads in
flight. Basic tlight loading conditions, Load factor, Vclocity - Load factor diagram, gust load and its
estimation. Structural limits.

UNI-2
Airplane Weight Estimation: Weight estimation based on tlpe of airplane, trends in wing loading,
rvcightcstimation based on mission requiremcnts, itcrativc approach. Basic Wing Dcsign: Sclection of
irirloil sclcction, inlluencing lactors. Span wise load Distribution and plan fonn shapes of airplane wing.
Stalling take-offand landing Considerations. Wing drags estimation. High lift devices. Structural Design:
Cockpit and aircraft passenger cabin layout for different categories. types ofassociated slructure. features
ol'lighl airplancs using advanced composile nratcrials. Structural aspects ol'dcsign ofairplane. Bcnding
moment and shear ibrce diagram. Design prirrciplcs of all melal stressed skin wing tbr civil and military
applications.

UNIT-3
Landing Gcars: Diilcrcnt kinds of landing genrs. and associated affangclncnt fbr civil and military
airplancs. Prclinrinary calculalions idr Iocaling nain and nose landing gcars-

UNIT-4
Inlcgrution of Struclur-c and Powcr PIant: Estimation of Horizontal and Vcrtical tail volunrc r'atios. Choicc
ofpower plant and various oplions oI locations. considerations olappropriatc air-intukes. Integntion ol
wing, luselage, enpennage and porrer plant. Estinlalion olccnter o1_gravity.

UNIT-5
Introduction of advanced concepts: Supercritical Wings, relaxed static Stability, contolled conligured
vehicles, V/STOL aircraft and rotary wing vehicles. Design and layout of flying controls and engine
controls.

TEXT BOOK
l. Daniel P Raymer, Aircratl Design: A conceptual approach, AIAA Series, 1992.
2. John D Anderson (Jr.). Airplane Performance and Design, nrcgraw Hill.

REFERENCE BOOKS:-
L L M Nicholal. Fundamcntals ofairplanc Dcsign. Univ. Of Dayton DHIO.
2. Aircratl Design K-D.Wood, Johnson Publishing Cornpany.

AE-VlSEM
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Sri Satya Sai University of Technology & Medical Sciences, Sehore (M.P.l

LIST OF EXPERIMENTS
To introduce and dcvelop the basic concept ofaircrafl design. Each student is assigned
an Airplanc tbr givcn prolininarl spccifications. Thc followirrg arc thc Assignments to
l. Conrparative contlguration study ofdilferenr rypes ol'airylanes.
2. Comparativc sludy on spccification and pcrlormance dctails ofaircraft.
l. Prcparahon ol (omparari!e data sheets.
,1. Work shcct Iayout procedures.

5. Comparalive graphs preparation and seleotion ofmain parameters for the desigrl.
6. Preliminary wcight cstimations. selcction of main paranlctcrs.

7. Power plant selection, Acrofbil selection. Wing tail and control surfaces.
8. Prcparution oflayouts ofbalancc diagmm and thrcc vicw drawings.
9. Eslimation of various Drags.

10. Dctailcd pertbnnance calculations and stability estimates.

&
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Sri Sa Sai University of Technolo & Medical Sciences, Sehore (M.P.l

AE-606
BASIC TRATNINC ELEMENTS (SIMULATOR)

LIS'T OF EXPI'RIMENTS
A. Trimming an airplane that has lhree-axis trim (elevator, rudder. and aileron).
B. Introduction to the fouL step scan.
C. Denronstrating the graveyard spiral and the importancc ofusing the trianglcs ofknowledge
D. FIying with hands-of'fthe yoke.
l. Controlling the airplane with rudder.
2. Pitch trimming with power.
E. Straight and levcl flight.
L Slow cruisc
2. Normal cruise.
F. Elevator/throttle coordination.
l. When maintaining a constant airspeed.
2. Whcn maintaining constant altitude or vertical spccd.
G. Climbs and Ievel-ott.
l. Normal cruise best rate climb nonlal cruise.
l. \ormal cruise cruise climb normalcruise.
3. Slow crursc - bc\r ralc climb slow cruisc.
H. Descents aDd level-offs
l. \ormal cruise cruise descent slow cruise
2. Normal cruise - slow cruise descent slow cruise.
I. Descending and climbing tums with intermediate level-offs and roll-outs to specific headings.
J. Vcrtical S with and without thc attitudc indicator.
K. Vcrtical S-l wilh and without thc attitude indicator.
L. Oscar pattern with and without the attitude indicator.
M. Multiengine (if applicableFusing the rudder to initiate engine failure procedures.

sr I! s, Y d Tad\ioioo}
tehcr 1u.j,-
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J. Sri Satya Sai
University of Technology and iledicat Sciences

(Established under Govt. of M.p. Registered under UGC 2(F) 1956)

thopal Indore Road, Opp. pachama oitfed ptant, pachama, Dist.-sehore M.p.ptN-466001Ph.07s62 223647, Fax:07562,223644, Web: www.sssutmr..o.in, infoOir.r,.r..o.tn

Name ofFaculty: School of Engineering

Name of Department: Aerotreuiical Engineering

Minutes of Board ofStudies Committee Meeting Dated on 5/Ir0l8
The Board of studies commiftee Meeting was herd in the rcom of Depanment ofAeronauticar EnSineerinS at 2130
PM. on 5/ll/2018, Following members were present.

I . Mr. Prashant Singh, Asst. prof.(Aeronautical Engineering) _ Chairman

2. Mr.Dhananjay yadav, Asstt. prof. (Mech.), Member

3. Mr. Anil Verma,Assist. prcf. (Mech.), Member

4. Mrs.Priyanka Jhavar,Asst prof (Mech.)Member

The chairman of Board of studies committee wercomes and appreciated the efforts put rrp by the facurty for
progress ofthe departmentar activities. The forowing Agenda points were discussed and resolved.

Agenda Prepsretion of syllabus snd Schene for tII rnd Mem.
Discussion Scheme

Scheme and syllabus was put up before the member as per recent CBCS Guidelines, lt was discussed in Detail by
the Members and some modifications were suggested.

Resolution of the Discussiotr:

It was resolved that the scheme and syllabus as proposed with some modification and may be accepted .

The Chairman thanks the members for peaceful conduction ofmeeting.

Signeture of All members (Includitrg Chairmrn)

Mr. Prashant Singh, Asst. Prof.(Aeronautical Engineerin9 - Chairman

Vr.Dhananjay Yada\ Assn. Prol (Mech.,. Me *A", 2#
trrA\'lezr"t-ot,

a-
Mr. Anil Verma,Assist. Prof. (Mech.), Member

Mrs.Priyanka Jhavar,Asst Prof (Mech.)Member

^M(v-Srtto Srt UnKcrSty or l€(,lr,ote
e F€dkal SderG S€rtsF (H ,,

Chairman
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BEA-301 Mathematics-III

UNIT-I
Numerical Methods - Solution ofpolynomial and transccndenml cquations Biscction method.
Newton-Raphson merhod and Regula-Falsi method. Finite differences. Relation betu,een
operators, Interpolation using Newton's forward and backward dif'ference fbrmlllae.
Interpolation wilh uncqual intervals: Newtolt's divided differcnce and Lagrange,s fbrmulae.

UNIT-II
Numerical Methods - Numerical Differentiarion. Numerical integration: Trapezoidal rule and
Sinrpson's l/3rd and 3/8 rules. Solution of Simullancous Lincar. Algcbraic Equations by
Gauss's ElimillatioD, Gauss's Jordan, Crout's mcthods, Jacobi,s, Gauss-Scidal. and Rclaxation
method.

UNIT-III
Numerical Methods - Ordinary diffcrcntial cquations: Taylor,s scries, Eulcr and moditjcd
Euler's nrethods. RungeKutta rnedrod ol fourth order for solving first and second order
equations. Milne's and Adam's predicator-corector methods. partial differential equations:
Finite difference solution two dimensional Laplace equation and poission equation. Implicit and
cxplicit mcthods for one dimcnsional hcar cquation (Bcnder-schmidt and Crank- Nicholson
mcthods), Finitc ditfcrcnce explicir method 1br wavc cquarion.

UNIT-IV
Transform Calculus - Laplace Transf'orm. Properties of Laplace Transform. Laplace
transform of periodic functions. Finding inversc Laplacc translornr by difTercnt mclhods,
convolutioo theoren. Evaluation of intcgrals by Laplace transfoml. solving ODEs by Laplace
Transfonn method. Fourier transforms.

UNIT-V
Conc€pt of Probability - Probability Mass lirnction, Probabiliry Densiry Function, Discrele
Distribution: Binomial, Poisson's, Continuous Distriburion: Nonnal Distribution, Exponential
Distribution.

References:
l. P. Kandasanry, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand & Company,

2nd Edition, Reprint 2012.
2. S.S. Sastry, lntroductory methods ofnumerical analysis. PHI.4th Edirion. 2005.
3- Etwin krcyszig. Advanced Enginccring Mathematics. 9th Edirion. John Wiley & Sons. 2006.
4. B.S. Crewal, Higher EngineeriDg Mathematics, Khanna PublisheN, 35rh Edition, 2010.

5. N.P. Bali and Manish Goyal, A text book ofEnginccring Mathematics, Laxmi publicarions,
Reprint, 2010.

6. Veerarajan T., Engineering Mathematics, Tata Mccraw-Hill, New Delhi,200ti.
7. P. G. ljocl. S. C. Pon and C. J. Stone. Introduction to Probability Theory, Universal Book

Stall,2003 (Reprint).
R. S. Ross. A Firsl Course in Probability.6rh Erl.. Pearson Eduuarion Indra,2002

v, .,-
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sn_S6o sd un;r5ry o, redrbierr uor soc,as iJ.J_1i)ry,



AEA- 302 Elements of Aeronautics

UNIT- I
INTRODUCTION TO FLIGHT Briol hisrory ofAviation-Hot air balloon and hcavicr than air
flying_nractines-carly airplane conligurations-Modern Airplancs-Components ofairplane and
their Iunctions-Rotary wing aircrat-ts Space vehicles.

FUNDAMENTALS OF AERoNAUTICSYil:],o11onot S,unao.a o,rnosphere-prcssurc,
Temperature and Density altitude. Basic Aerodynatnics - Continuity, Momentum and llnergy
equations, Bernoulli's equation-Mach nunrber subsonic, transonic. sonic and supersonic flow
regimes. Measurement of pressure and airspeed IAS.EAS and TAS. Airf'oil geomctry and
nomenclaturc-infiniIc and finitc wing scctions-lift. drag and monlcnt coefficicnts-anglc ofattack_
aspect ratio-Reynolds number-induced drag and parasite drag airfoil characteristics, Elclnents of
Aircraft performance. stability and control.

AIRCRAFT STRUCTURE AND M^TERITI;'l'l*.,u.o, 
"u,,,oon"n,s 

of an airplanc-
monocoque and senti- nlonocoque struciu,.e nlalerials fbr slructural components contpo:tle
matcrials and their significancc in Aviation Technology.

UNIT-IV
AIRCRAFT PROPUI,SION Propcller Engine Gas Turbine Engine Turbo prop, Turbojcl,
Turho fan Engincs- specific t'uel consunlplion-variation ofthrust alrd power with speed and
altitude - matcrials for engine components.

UNIT-V
SPACE VEHICLES & ASTRONAUTICS Basics ol Rocker Technology-escape vetocity-
reentry v€hicles-heat transfer problems ofspace vehicles-ablativc cooling-satcllite technology
Hyper.onrc vehicles. tlement\ of A\lronaulias.

Reference Books :-
l.Kermode, A. C. Barnard, R. fl and Philpott, D. R, Mechanics ofFlight. pearson education.
20t2.
2.Shevell. R. C.. Fundamentals ofFlight.. Prentice hall (2nd edition). t989.
3.Stcvcn, A. Brandt. Randall J. Stiles, John J. Bertin and Ray Whitford. Introduction ro
Aeronautics:A Design Perspective, AIAA Education series(2nd edition),2004.

-' R#rat
sr liii,a 3rl utr.ttllty ol rxir!€i6n
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AEA- 303 Fluid Mechanics

UNIT.I
INTRODUCTION Fluid iefinirion-FIuid properties-Newton,s law of viscosity_C]assification
offluids-fluid statics Hydrostaaic fbrces on submerged surfaces- Stability offloating bodies.

IJNIT.II
FLUID FLOW ANALYSIS AND FLOW MEASURf,MENT ldeal and real flow_Conoept of
continuum-Eulerian and Lagrangian approaches-Velocity field path line, Streak line, Streamiine_
Stream tube- Fluid acceleration-Continuity, momcntum diffcrential cquations-Navicr Stokcs
equation- Strean function - Vonicity -lrrotationality-potential functionpotential flow_taplace
equation-Bemoulli's equation and its applications-Venturimeter-Orifice meter, Flow Ratc and
Velocity Measurement.

UNIT.III
DfMENSIONAL ANALYSIS Buckingham Pi Theorem-Non dimensional number.s and their
signifi cance-Flow similarity and model studies.

UNIT-IV
FLOW THROUGH PIPES Laminar and turbulont flow- Boundary layer flow - Boundary laycr
thickness - Reynolds nunrber and its significance-Laminar fully developed pipe flow-Hagen-
Poiseuille flow-Coefficient of liictionHead Ioss .- Darcy-Wiesbach equation-Hydraulic gradienr_
Total energy Iines-Moody's diagramTur.bulent flow through pipes.

UNIT-V
FLUID MACHINf,RY Classilication of f'luid machines-Reciprocating and centrifugal pumps-
impulse and reaction turbines Working principle of Pelton, Francis and Kaplan turbines-Velocity
triangles-fans and blowels.

TEXT BOOKS
l.Frank M White, Fluid Mechanics. The Mccraw Hillcompanies. Tth edition),20t L
2.Rathakrisllnan. E. Fundamentals ofFluid Mechanics. Prentice-Hall (3rd edirion).2012.
3.Yunus A. Cengel and John M Cimbala, Fluid mechanics: Fundamentals and Applications. Tata
McGraw Hill (2nd cdition),2010.

Reference Books :-
L lrving H Shames, Mechanics ofFluids, The Mccraw Hill companies (4rh edition), 2003.
2. Yuan, S.W, Foundations ofFluid Mechanics. Prcntice-Hall. 1967.

List ofExperiments r
I. To detennine the local point pressure with the help ofpitot tube.
2. To find out the terminal vclocity ofa spherical body in water.
3. Calibration ofOrifice meter and Venturi meter.
4. Determination ofCc, Cv, Cd ofOrifices.
5. Calibration ofNozzle meter and Mouth Piece.

L.,,.
lrctLtrar
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AEA-304 Thermodvnamics

UNIT-I
BASIC THERMODYNAMICS Systems. Zeroth law. First law _ Steady flow energy equarion -
Hcat and work transt'cr in flow and non-frow proccsses - Sccond raw, Kcrvin-pranck slatcnrcnt -
Clausius starement Reversibiliry and irreversibiliry - Concept ofEntropy. Clausius inequality.
Principle ofincrease ofentropy Absolule entropy Availability - Entroiy change in non-flow
processes.

UNIT-II
AIR POWER CYCLES Carnor, Olto, Diesel, Dual. Stirling and Ericsson cycle _ Air standard
elficiency Mean effcctive pressure - Actual and theoretical pV diagram of ru,o strokc and four
stroke IC engines.

vAPoUR PowER CYCLE Introduction Yi'"I*iLl *.* Means ol.increase of efricicocy of
the Rankin cycle Ideal reheat and regenerative Rankine cycle - Seconr:l law analysis ofvaiour
powercycles Cogeneration.

UNIT-IV
REFRIGERATION AND AIR-CONDtTIONING principtes of refiigeralion and
Psychometric - Vapour compression - Vapour absorption typcs - Co-cfficient of performance.
Propcrtics oflcfrigcrants - Basic Principlc and typcs ofAir conditioning.

THERMoDYNAMICs oF ATRCRAFT YilSXraro* CyCLEs rsenrropic flow throush
passages Brayton cycle - Brayton cycle with intercooling, reheat and
rcgcneration - Idcaljct propulsion cycles_ Basics ofhcat transf'cr.

Referenc€ Books :-
l. Holman.J.P. Thennodynamics, McGraw-Hill (3rd edirion). 2007.
2. Cordon J. Van Wylen and Richard E. Sonntag and Claus Borgnakke. Fundamentals of
Classical
Thermodynamics Vol l, Wiley Eastem, 1994.
3. Arora C.P., Thermodynamics, Tata McGraw-Hill, New Delhi, 2003.
4. Merle C Potter and Craig W Somerton.. Thenlodlmarnics for Engineers, Schaum,s.

List of Experiments i-
l. To find mechanical equivalent ofheat using Joules apparatus.
2. To study working of impulse and reaction steam turbine by models.
3. To study workrng of Cas turbines by podels and ro idenrify various
Cvcle. V, ,/
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AEA-30,1 Thermodvnamics

UNIT-I
BASIC THERMODYNAMICS Syslems. Zeroth Iaw. First law - Steady flow energy equation -
Heat and work hansfer in flow and non-t'low processes - Second law, Keh,in-Planck slatcnlcnt -
Clausius statement Reversibility and ineversibility - Concept of Entropy. Clausius inequality.
Principle of increase of entropy Absolute cntropy Availability - Entropy change in non-flow
ptocesses.

T]NIT-II
AIR POWER CYCLES Camot, Otto, Diesel, Dual, Stirling and Ericsson cycle - Air standard
elficiency Mean effective pressure Actual and theoretical PV diagram oftwo stroke and four
stroke IC engines.

UNIT-tII
VAPOUR POWER CYCLE Introduction Rankine cycle Means of irrcrease of efliciency of
thc Rankin cycle - Ideal reheat and regenerative Rankine cycle Second law analysis ofvapour
powercycles cogeneration.

UNIT-IV
RtrFRIGERATION AND AIR-CONDITIONING Principles of r€fiigeration and
Psychometric - Vapour compression - Vapour absorption types - Co-cfficient of pedormance.
Properties ofrcfrigcrants - Basic Principlc and typcs of Air conditioning.

UNIT-V
THERMODYNAMICS Ol' AIRCRAFT PROPULSION CYCLES Isentropic flow through
passages - Brayton cycle - Brar4on cycle with intercooling, reheat and

rogencration - Idealjet propulsion cycles. Basics ofhcat lranst'cr.

Reference Books i-
l. Holman.J.P, Themodynamics, McGraw-Hill (3rd edition), 2007.

2. Gordon J. Van Wylen and Richard E. Sonntag and Claus Borgnakke. Fundamentals of
Classical
Thermodynamics Vol l, Wiley East€m, 1994.

3. Arora C.P., Thermodynamics, Tata McCraw-Hill, New Delhi, 2003.

4. Merle C Potter and Craig W Somerton.. Thenrodynamics for Engineers, Sohaum's

List of Experiments :-
l. To find mechanical equivalellt ofheat using Joules apparatus.

2. To study workirg ofimpulse and reaction steam turbine by models.

.]. To study working of Gas lurbines bJ models and lo idenlify various

Cvcle. IV -' w6-,a'
cr Sr-y. s.u'",;,.,ry nr r,.,,,! o).& f*Oiet Soe,,ces ;a** (rt ii,
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4. To calculate COP of vapor compression refrigeralion syslem and to plot on T_S, p-H
diagrams.
5. To plot specific lucl consumption versus rprn diagrarns fbr diesel and petrol engine.



AEA- 305 Strength of Marerials

UNIT-I
MOMENT OF INERTIA Moment of Inenia .Mass Moment of lnertia . Area Moment Of

Incrtia. Pamllcl Axis thcorcm, polar Moment oflnc(ia, principal axcs. principal moment of
inerlia

UNIT-II
STRESS AND STRAIN Definilion. Srrcss- strain, uni_axial. bi_axial and tri_axial strcsses.
tensile & compressive stresses,shear stress-Elastic limit, Hooke,s Law. Elastic Constants:
Poisson's Ratio, Modulus of elasticity,Modulus ofrigidity, Bulk rnodulus, yield stress, Uttimare
stress. Faclor of safety, state of simple shear, relation belween elastic constanis, Volumetric
Strain. Volumetric strain for tri-axial loading,Deformation of Tapering members, Deibrmation
duc to sclt'-wcight, bars of varying sections,composite scctions, ThLrmaistress.

UNIT-III
BEAMS.Shear Force and Bending Moment in Beams: Axial force. shear force and bending

momenl diagrams for statically determinate beams including beams with intemal hinges foi
diffcrcnt types of Ioading, relationship betwccn rates of loading, shear tbrce & bcnding m-oment.
Deflection 

_ol Cantilever,simply supponed and over hanging beams using. Double integration
and Macaulay's Method lbr different type ofloadings.

UNIT-IV
STRESSES IN BEAMS Theory of pure Bending, Assunrptions, Flexural lbrmula for straight
beams, moment ofresistance, bending stress dislribution, Section moduli lor different sectio-ns.
beams for unilom srrength, Flitched beams. Direct & Bending Stresses: Core of Section,
Chimneys subjected to wind pressure Shear Stress in Beams: Distribution of shear slress. across
planc sections used commonly for structural purposes, shcar conneclors.

UNIT.V
COLUMN & TORSION Buckling load, Types of end conditions for column, Euler,s column
theory and its limitations, Rankine- Gordon Formula, Torsion ofcircular shafts-solid and hollow.
stresses in shafts whcn Transmitting power, shafts in series and paral)el. Strain Ener.gy:
Resilience, proof Resilience, strain energy stored iD the member due to gradually applies load,
suddenly applied load, impact load. Strain energy stored due to Shear, Bending and Torsion.

Reference Books i-
l.Elements ofStrength of Materials, Timoshenko and Young Alliliated East-Wesr prcss.
2. Mechanics of Materials. Jarnes M. Cere (sth Edition), Thomson Leaming.

3. Strenglh of Materials, Subramanian, Oxford University Press, Edition 2005
4. Mechanics of Materials, B.C Punntia Ashok Jain, Amn Jain, Lakslrrri Publicatiors. New
Delhi.

wd
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List of Erperiments :-
L Slandard tensile test on MS and CI t€sl specimen.
2. Direct cross Shear tesl on VS and Clspcctmen
3. Transverse bending test on wooden beanls to obtain modulus ofrupture.
4. Faliguc test.
5. Brinell I Iardness tests.

Reg6trar
9l Saita S.{ Uni\GslY ot tcnnoaogt
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UNIT-I
BASICS C++ basics. loops and decisions, srructures and funfiions. object and classes. object

alTays, constructor and dcstructor functions.

UNIT-II
OPERATOR AND FUNCTION Opcraror and function overloading,
and derivcd classcs inhcritancc. public and private inheritancc. mr.rltipie

UNIT.III
POLYMORPHISM Polymorphism, virtual lundions. abstract base
lunction. friend function. early and lare binding.

UNIT-IV
C++ I/O SYSTEM fbrntatred I/O, crealing insertors and exlractors, file I/O basis. crcating disk
files..and file manipulations using seekg0. seekpo. rellgO and tellp0 funclions. cxce|hon
handling: l[y. catch and throw.

T]NIT.V
UML CONCEPTS, object-orienred paradiEn and visual ntodeling. UML diagmms. UML
specifications. object nrodcl. objecr oriented design. idenrifying classes and object, object
diagrams.

AEA- 306 C-omputer Prograrnming

Refer€nces Bo6ks :-
l. Hans Erit Eriksson "UML 2 roolkit" Wiley.
2. Balagurusawmy "Objecl Orienter Programming wirh C++..
3. 8.G., Boach "Objcct Oriented Analysis & Dcsign with Applicarions.

pointers. pointers to base
inheritance.

classes and pure virtual

Req{sua'
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AEA-307 S€lfStudy /GD Seminar

Objective ol_ GD and scnrinar is to improve the lnass colnlnunication and convincing /
understanding skills ol students and it is to givc studcnt an opponL,nity to .*"rc;s€ their rights to
express themselves. Evaluation will be done by assigned faJulty bascd on group discussion and
powcr point prcscnlalion.
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BEA_ 401 Energy Ecology Environments ,nd Society

soURCEs oF ENERGY Renewabl" o'nillXi**"0,.. t--ossil tuet, Biomass ccothcrmal,Hydrogen, Solat, Wind, hydal, nuclear sourccs.

SEGMENTS oF ENVTRoNMEN, oU,).,IJ;11"r", hydrosphcrc, Lirhospherc, biosphcrc.Cycles rn Fco:lsrenr Warer. Carhon. \rrrog.r. ri,"i;"",.,ii i iir.";: ,;o :;,,$^ 
^,,"".

AIR PoLLUTIoN Air po uranrs, .,"..Hffi'lr,,ru, & sccondary polluranrs) Adverscefr'ecrs,ot'potturanrc caLr\es oj Arr po uron ch.-i""t. ph",;;";;;j.'i;rJ"nlilul. 
"rra.,, 

oron"layer depletion. acid Rain. sound po ution: causes, 
"",*,"rii,rg 

l *.rr".,"i1.u.u,.,r"n, o,sound pollution (deciblage). Industrial and non industiial.

UNIT. Iy
\IATER POLLUTIO\ Water po ution: poluranrs
Doniestic & lndush.ial waler clllucnt. Soil pollurion
adverse eff'ects. conttolling nteasures.

in waler, adverse etl'ects. Treatment of
Soil Prolile. Pollutants in soil. their

UNIT- V
SOCIETY, ETHICS & HUMAN VALUES Impao ol wasrc on socicry. Sotid u,asremanagemcnt Nuclear. Thermal. plastic. medical. Agriculture, dnm..t;c urd._*ast.). Ethics and

l,:l:,1.:1i:).:,ll.i, ,irurrioni. ohjerrives oferhics und i,. 
"ray. 

n,.ii.i",,y'.iua r.* reg"rdinsLnvltonln(nlJl l'rolccltun Act\. inrrrrdrretion lo valuc (Juralion, sclt._cr,pl.r|lrti,rn. santlm dswlsrhya.

Refcrenccs Books t
l. Svakutnar; Encrgy Environmcnt & Ethics in societv: TMH
2. AK Dc "F rrvrr urrmental Chdnirrry,.: \eu Agc lnr. pUbl.
J. BK Shclma. "linrironmcnral Chernrsrry,.: Goel publ. House
4. Bala Krishnamoorthy:,,Environmental management,,: pHI

- Reqrstrar-,*ii#H'LLl?r,



AEA- 402 Aircraft System & lnstrumentation

A.IRCRAFT SvSTEMS Hyrlrautic sy.yyYlfl;', l Orical workabte sysrcms conlponenrs.ll)driutic sysrcrns conrrolelr .Morte'. or,np.rarini nni i,r-iri. ,i".,nI 'rrilij,r,r, 
n,,r.,r,..Typical pneumatic power svsr€m Brakc systern _co,npon"rio.'iunaln-g"<;.o. sy.,",r,Classification -Shock absorbers Rerracrive meihanism

AIRPLANE coNTRoL sysTEMs 
._, 

j|!;["* Sysrerrs power assisted and fir ypowcred ftighr conhots -powcr aouared sysrems _a"gi;;'.;;,..i "rri",ii.irur, 
or,r .uasysrcm opcrating principres Modcrn control sysrcnrs _digit"iii;-;; ;;;;;r,;'," _Auro pitorsystem, Active Control Tcchnology.

ENGINE SYSTEMS Fuel
systcms. lubricating syslclns
Jcl enqincs.

UNIT- III
.yJ,::T:s 

I]rl:-, and J(r Engrnes Componc0rs _Vutrr_enBine [u(t-rrsron and Jct cngincs _Slan;ng and lgnition sy.tcnr pi-sron anJ

AIRCoNDITToNTNc & pREssuRr._zrH|'1;i"rw 
Basic Air Cycte systcms vapourCycte Sysrems. Boor-slrap air cycte slsrem trupo*,ir" ,nplo-,, .y"i; ;];1;.. L.vaporaLron aircycie s)stems -Orygen sysrems Fire protection .ysrenr.. o"_"i"grrd 

"'"ii-i"i"ng 
.y.,.r.

AIRCRAFT INSTRUMENTS ff ignt 
UlnT.L,"nt. 

and Navigation tnsrrumcnts -Acceterornerers. A,r speed Indicarors v*], 
"v."rr'" 

eriir.,";'l;T::::"0," Insrrumenrs_Principles and operatton Studv of \r;;;;;;;;#.':il;:.J#'"r:l#Hi;"'1ffi0.::".,J,:',:. insrrumenrs -rachometers

References Books :-
L Tcager. S. Cas Turbinc lechnology. Mccraw Hrll Is97.
2. Mckinley. J.L. and Benr R.D. Aiiirafl Maintenance & Repair, Mccraw Hill. 1g93.

List Of Exp€rimentsi-
1. Study on Mock up system used fbr aircratt steering.
2. Typrcal workable hydraulic system used in aircrafi
3. StudyofPush pulls rod sysrem.
4. Study of Flight Instruments and Navigation Instrumentss.srudy of Vapor Cycle coolingSystems.

1E#m*r?f,



AEA- 403 Aerodynamics_I

REvIEw oF BASrC FLUID ,""rlNIIi'*o.nr and conrrol votume approach.subshntiat, rocar and convecrive a"nrurir., 
_cor,iii,y, ;,.,,,""";;1,,:",,a 

u.nc,gy 
.quorion",tnvisciJ [lou.. Euler equation. in{ornor$stble Bernoullrjs ffr",.". Ciarfr,., an,.l Vo|,licity.crrcn's Lenrma and sruke.s Theorem. Barotropic Fl;;. K;ili;:;'ih;:i."ir.eamiine. st.ea_

3i$i;l;ji:."'.*, flow, porcnriar r,,,,"ri"., i uip,;,,ioi'ilil,.,i:I.I:lil Frows and rhcir

Two DTMENSToNAL rNvtscrD ,a a8,il'ftJlarra" FLoW rdear Fto\r, over a circulartylindtr. D Alunrbcrt 's Par.rrlo\. \.,lannu\ cttcr. fr,,, Jorloo-s[i:" f"t.trr",nl s,rn;ng Von"r.Kulla condirion. Real llow orer,rnooih arrd rough cylindcr.

AIRFoIL THEoRy cuu"r,y- ni..urruXt"1l,ilol,l., cornpr"* porential, Merhodotogy ofConformal 
,Tmnstbrmarion. 

(utta_JoLrkowsti t,an.ru,rratiol 
'ara 

iir" ripti"ution.. Xu._u,Tretli,/ P,otiles. Thrn Arrtbil lhcory aDd irs apDlicalion,. 
-"" !i'ls 'Ii'! qriP"L

suBsoNrc wrNC THEoRy ,-,", aYlfl;it;.r and savarr Law, Bound vorrcx andtruiling Vonrr. Hone Slro( Vonex. I illrnts Line ffr.o,y u,,a ;,rli,ri,r,i.". ""'

INTR0DUCTToN To LAMTNAR 
" 

r##l;X* FLow Boundary rayet and boundarylaycr thickncss. displaccmont thick,tess. nlonrcntum rhickncss. Enclgy ihickncss. Shapcparameter. Boundarv lavcr equarrorrs lbr a {tead). rr"" a,,"",,.io"ri ii"ornpre.s,ute tlor^,Boundary Layer growrh over r Flal flate. Critical n"y^fa. Nr,rifr... i-fr,iu.'.",rtutnrn. gu.i.. ntTulhulenr flow. prandrl s miring lengrh hyporhesis. fi...f"u, Lr.r. 
- ''' "'

Refcrenc€s Books :-
l. Milne Thomson. L.H.. Theorerical Aerodynamics. Macmillan. I9852. John J Bellin..
^ _Aerodynanics for Enginecrs. pearson Education Inc, 2002
2. Clancey. L J.. Aerodynamics, pjtman. lgg6.

List of Exp€riments !
l. Calibration ofsubsonic wind tunnel.
2. Pressurc distribution over smooth and rough cylinder.
3. Pressurc distribution ovcr symmctric airfoil.
4. Pressure distributioD over can)bered airfbil& ihin airfo;ls
5. Force measurement using wind lunnel brlance

Regt var

".ffssH1m3r



AEA- 404 Aircraft propulsion _I

FUNDAMITNTALs oF GAs TuRBINE Ht3;,iUU rlustration of working or gas turbineengine The rhrust equation-Facrors affecring ,rr-"-rir*i 
"r"p*.rr.i'rJl"ii, ,na ,..p..r,ur.crrangrs or air (nkrins comprcssor r,ror,-oa, ui ;;;; ;,!;",;;;;;;;,1,Zhu,u"r".i.ti", urlurbonron. rurbolan and turhojel pcrlbrmance characterisrics.

suBsoNrc AND supERsoNrc ,*"raua^ll*"r", ENGTNES Inremar now and srar insubsorrrc inrers Boundar! ra!er seoerat.r-voio,. r-"u,,r..r-oi;;;;; ;;; il""l".ubsonic iDrctRclarion between minimuni area mrio and eternal a"""f"*., .* _ijim,?, p..tir.nlun".Supersonic inlers- stanin8 problem on supersonrc rnlers ilk #""_;i,; area varrariontxretnal declaration \4odcl,of inlrt operatron.

c^oMBUsTtoN CHAMBERS aa.r,,Jljl- ji' *mbustion chambers rmporranl factorsafr'cr:ting comhustron charnber desipn {ombrrri"" p.;.;i;;;r;"""'iori'"r r"rro,r."n..Eltect of opcr.ating variablcs on n-lrt.onnancc Flamc tubc cooling_Flamc slabilization_Usc offlirme holders Nunrerrcal problenrs.

NozzLEs rheorv of flow i" i..*..pi"ulJ}J.\iconvergenr nozzres and nozzre chokingNozzlc throar condirions Nozzle cfliciency_Losscs in ";;;i;r;;J ";;;""i'"a una una".

:Xl-:']ed:lrifrfl.,:"?ector 
and variabtc area nozzres-rnteraction or no.rrJtroi, wirh adjacent

UNIT- V

S:,y,:.::::9.T Principtt oroperation ofccnrrifugal compressor_work done &pressure rise_v(rL,srry olcgranls _tlriiuser vane desisn consideration. Concept ofpre whirl Rotation stall_Fl(mentary theory of axial flo* .oripr.*"o. Vclociry Inangles_Ddgree of rcactron Thr(cdinlensional Air angle distributions for lrce !orlex and'consrait ,.*,i'on i"rign,_co_p,...o.bladc desrgn cenrrifugsl and Axial (o'npr...u, p"rlo..nn*;;;;;;;;,,i. 
*" t

Longman.

Education

Standard

Ref€rences Books :-
L Cohen, H. Rogers, C.F.C. and Saravanamuttoo, H.I.H...Gas Turbine Theory,,,
r989.
2. Oates, G.C., "Aero thermodyrarnics of.Aircrati Engine Components,,, AIAA
Series. New York- Ig85
3. "Rolls Royce Jet Engine,' Third Edition -1983.
4..Mathur,^M.L 

.and Sharma, R.p., ..Gas Turbinc. Jet and Rocket propulsion,,,
Publishers & Distriburors, Delhi, 1999.

List ofExperimentsi-
l. Sfudy ofan aircraft piston engine - assembly ofsub systems.
2. Srudy of an aircra[t piston engine - u".ior. 

"ornpon"n,s. 
thcir functions andpnncrples.

3. Study ofan aircraftjet engine - assembly ofsub systems.
4. Study ofan aircraft jet engine - various compfnents. their functions anrJ operatrng
5. Study of firrced convcclivc heal qanstcr 

K ,.a
ffi*trar

Y S.ti Si unrvefrty of T.dlndogl
I l+irtel 9dc l.r's lYlor. (H t)

opcraling



AEA-,105 Aircraft Structure -I

ENERGY METHODS sru,n .n",gy "uffi'll u..uo, rnenlbers energy ttreoremsdurnnry load & rrnir toad nrerhods _-t\,iaxue,.r r."iprn.ui it'"Jr..'' .r'"r*, il"",,,..f. urr,i.o ,"slalicJlly dclennrnal( and inderermirratc heam". i.".._. ri"gr Ai,r...:.'''" ',,.,

co-LUMNs tuler,s cotumn 
"r*" ,r",".Y,:';;'*];ng etr.ccr of initiat curvarure _rhe soulhuell plot columns wrrh eccenlrrcirv r.r.o[cncrts] ,1i.,ma. 

--,r,-ry''"] 
Ur,,'l.otr,,n. b"u.eolumn. diflcfcnl cnd ..onrliLrons srrc.srs in bcanriolumn.

FAILURE THEORTES Ductite and ,r.,,X)tT",Xra,,
tnlrimrrm plrncip.rl slrxin Tltr,rr) -tnJ\ num {heJr.lte\r
rlcdrul shcJr \tr(ss thL,orV.

References Books :-
L Donaldson. B.K.. ..Anarysis ofAircraft structurcs -An Introducrion... Mccraw Hilr, 1993.2. Megson T M C. 'A ircra fr srruoures fo. 

"ngin".ring 
.trd"rir.;ia*".j'ei.ji pruli.r,*r.

3. Peery, D.J., and Azar, J.J., Aircraft Structu.es, Znaiaition. rr/cCra* _fliif,N.i , I qSq

List ofExperiments :-
I. Study rhe construcrion offuselase an.t idenrify the primary load carrying members2. Study rhc construcrion ofwingsl
J. Measurernent of deflecrion of Truss members. 4. Study of Composite structure.s. Srudy theconstruction of landing gears

S'TA'TICALLY DETERMINATE
analysis -nrethod of joints metho(l
lwo lllale, ials.

STATICALLY INDETERMINA'I,F:
beanls Clapcyron's J DloDrent cqLration

UNIT- Ia^llylrrlit Srxrica J dctermiDare tranrc. ntane rIu*,(,r \eclrun. JL, lru.s(s .the landing gerr rripod bcams of

UNIT- II
STRUCTURES propped canrilevcrs _fixed_fixed

moment Distribution lnethod.

marimum pnncipal sh.rss thcorv _

throry -distonion eneray thcorv _;tl

s,l Sat}d Sd
I r..dtrt

V
Relr5tlar

#fl[fl.ilry'



AEA_ 406 Java programmirrg

Introduction To Java Basics of Java 
UNIT-I

.t-.r,." in"r,Jing."r;"d:;;i;:rf::i."1iil1,X%?lli"ffiX Xr,;;T;:.:Xffi:l:;i:*,

objecls And clarses Basics ol obrecr 
uNlr-ll

,,,oaiti.r.. nl.,rloar lnilil:;, ;:ffii: 
and classes in java constructors. FrnaliT^er. visibiliry

rctrrcncc. I ctusses likc Srrints. Character. String Buffer. File. rhi;

:i"T:'fli;;l;fl,I;'ffi:'*:'t,;ii#'":i"il,ir'u'u'u, ,,0". un, sub c,ass, overriding, object
op"*,o,.,(i,,,i"i.",u.,ffi:ii""#ijlli f:ul:,ll:t::t+llr;uffi, ooj".o. rnsrance of

-Evert 
And cui programming Evenr hand,Yfl'I;1"ur". u,r.",,rres, Mouse and key events. GUIBasic\. pancls. Flamrs. Laro-ur Manaqc's: flon, L.y"r,. a",rl"r. irl 

"r,." 
c"ril loyour. cut

;"J:.:"illi.:,!::llB):i$il:.?:t;1"," s,,.,. i"u.;'i.,,,i1'.i0".'.,'.lio^"_...,,0"
Inrroducri,,n;.*i;g""'' -""': nrrrdotrs Menus Diclog Bo\- Apnlel and rt. lil'e cycle.

Muttithreading In Java Thrcad ,,,3*tI,.Y"
ThreitJs)nchrcnization. F\ccnUon handling wilh
lntroductionro JJ\aBcrnj and \etwork programrning.

Text Books:

and methods, Runnable interface
try-catch-finally, Co .ctions ;n juua,

LProgramming in Java, sachin Marhotra & saurabh chaudhary. oxford unive,.itv press.

Refer€nces Books :-
l. \Jutshtun & Schildt ..Thc 

Conrplete Rctcruncc Java 2... Tara VeGrrw Hill.2.The Comnlere Reference- .lava
3. (Fourth Edition). Herbert Schild. TMH.
4-Java Programming. D. S. Malik. Cengage Leaming.

List ofExpe.iment:-
r. lnstallation of .l25D(
2. Write a program to show Scope of Varjables
l. Write a program to show Concept of CLASS in jAVA
4. Write a program to show Type CasUng in JAVA
5 Write a program to show How Exceptioh Handlihg is in JAVA

6. Write a Program to show lnheritance
'. Write a program to show polymorphism
iJ. Write a pro8ram to show Access Specifiers (public, private, protected) in IAVA
9. Write a program to show use and Advantages of CONTRUCTOR
Ir'. Write a program to show lnterfacing between two rlasses ,
I I Write a program ro Add a Class ro a pa(kage 

KK
i*Jffxl"#?tr*



l.' Write a p,ogram to \how Ljle Cy.te ol a Threadri Writp d program to demonslrate AWLll Write a program to Hide a Class
li. Write a program to show Data Base Connectivity Using JAVA16. Wrjte a program to show ,,HELLO 

JAVA ,, in f*pf"*r ,SrC ;ppf",r7. Write a program to show Connectivity using JDBClt Write a program to demonstrate multithreading using Java.l4 Wnte a program to demonstrate applet Jtte cycle.',r wflte a program to demonstrate concept ol servlet.

^w_iHJ;mmffi



AEA_407 Industrial Training -I

,..;#liru:"".11".'*l'i,,LT'ii:.*t'#i"ll.industrial training I' and srudent musr parricipate
real Inclrrsrrial siruario;;. 

--, .._"",,, shcre rhcy can learn to apply thc fcchnical kr,rwledgc in

: f::1^.:L:11:"* ," wrilns Technicat repons projecrs.z Exposc sludents lo rhe engineer.s responsibihiie; and erhrcs., hxpose the sludents to firrurc employers.i Undcrstand Ihc social. economic aoi administrativc consideralions that influencc thcworking environment of industrial organizations

rx;knzry



_l Sri Satya Sai
E /, Urirersig of Technd[ogy and iledicat Sciences

(Established under Govt. of M.p. Registered under UGC 2(F) t956)

thopal-lndore Road, Opp. pachama oitfed ptant, pachama, Dist._sehore M.p.ptN 466001
P6- A7 562-223647, Fax : O7 562 223644, W ebt www. sssutms.co. in, info @ sssurm s.co. in

Name of Faculty: School of Engineering

Name of Department: Aeronautical Engineering

Minutes of Board ofStudies Committee Meeting Dated on 04/0,6n019

The Board of studies committee Meeting was herd in the room of Depanmenr of Aeronauticar Engineering at 2:30
PM. on 04/062019, Following members were present.

| . Mr. Prashant Singh, Asst. prof.(Aeronautical Engineering) _ Chairman

2. Ms. Sandhya Sahu, Asstt. prof. (Aeronautical), Member

3. Mr. Anil Verma,Assist. prof. (Mech.), Member

4. Mrs.Priyanka Jhavar,Asst prof (Mech.)Member

The chairman of Board of studies committee wercomes and appreciated the efforts put up by the facurty for
progress ofthe departmental activities. The following Agenda points were discussed and resolved.

Agendi Preparation ofsyllrbus and Scheme for Vl and V Sem.

Discussion Scheme

Scheme and syllabus was put up before the member as per recent AICTE Cuidelines, It was Discussed in Detail by
the Members and some modifications were Suggested.

Resolutiol of the Discussion:

k was resolved that the scheme and syllabus as proposed with some modification and may be acceptedThe
Chairman thanks the members for peaceful conduction ofmeeting.

Signature ofAll melrlbers (Including Chairman)

\4r. Prashant Singh. Asst. Prof.(Aeronautical Engineering) a Chairman

Ms. Sandhya Sahu. Asstt. Prof. (Aeronautical), Member

Mr. Anil Verma,Assist. Prof. (Mech.), Member

Mrs.Priyanka Jhavar,Asst Prof (Mech.)Member

,^::Vl1;.-,,;i,,

Chairman
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Outcome based Curriculum for

Undertraduate Degree Courses in Engineerint & Technology

Department of Aeronautical Engineering
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SRI SATYA SAI UNIVERSITY OF TECHNOI.OGY AND MEOICAI. SCIENCES SCHOOI OF
Outcome based Curriculum forundergraduate Degree courses in Eng;;;e;g"& technology

Department of Aeronautical Engineering

ScDrcstcr -\,

ENGINEERING

AEA-501 Aircratt Structure- II

,f 
atasorlarrcrartstru"tr-tu.*

rl
Course Preambles:
1 ,r providr' rhe hehavior L,f lords exoeri:'i""',il.'il""t;;::ffi ilil:l;;:,1;Il*:k;J::;,11T1".1.I,,.:,,,*,"*.,,,u

o To provrde conception design of rnaJor lircra[t structr]ral comDonenrs

^ 
. [o prot idc lhc bcrtcr undcrs-tarc thc io* *"igl,,*,*;,;;.Course Outcomesi

At rhe eltd ofthis course, students will de,nonstratc the ability to. Ability to understand loads acting an aircr_afi.. Ability to identify& r.esolve the structur.al design& irs liInitations.. Ability to inrprovise disrribution rt.ir toaas nriarr.raft rrr.rlU"r'*,,f., .rr., ,,rn,o.. Abilily to undcrsrand rhe desi,n . f tow ,.ish, r" hi;i, ;;;.;s;i'olr., [li.*. Ability 1<l analyze the aircr.aftieal stnrctural componcnts such as rvings and f.uselage.

aircraft, safe lifc and i'ail safe it,uJture, ra,rer:1".""; #'r.,r_l'#l'lillll;",i"i,1l.]aircrall.

Unit l:_Fundamentals ofstructural Analysis (10 hours)

B::',:r:$::lHi:::';[iTi*,lio;t':*'ind strcsscs cquation orcqu,ribrium, pranc strcss.

'*'.1l* i*l['i, 
;T;:"tff ;,:H;:ili.X,:;:.::"illT;,i:tiff J:.,",:$;:ll;

I nit.2: BcndingofThin Wallea Beams (t0 hours)
Bcnding of open and closed lhin \iallcd b.arir": Sy,r,n.n.,.ul bending, uns),rrrmeh.icalhcnding. defletrr.n Ju( ro bcndinr. eatcutari.n ,t"...,i;; ;;;p;;;....'roni',.ir,,., utbenJingtheorJ/. tcmpcralure eflc(ls. and numcrical problents.
Unit 3: Shear Flow (g hours)
Torsion ofberms.torsion ofclosed section beams, torsion ofmulti_cell section, shear cenler.properlies ol shear.enter. numerrcal problcms.
Unit.4: lntroduclion to Conrroller iesign (10 hours)rrrcol-ba ro lonnula. Shcar tio\r rn opcn scclion. Shcar flou in closcd scclton. ihcat. Ilorr inDOOnl sccltoD. cotl]b[tatro oIopcn and closc scclron.
Unil 5: Air$orlhiness and Airframe Loads ( l0 hours)

l#*In]::".::,lr::,.nf s-a1.ety,r]isht 
"n,,"rup", 

rona'tu"tor dcrenrinarion, loads on an

Refercnccs:

Megson T.H-C.. Aircralt
Perry D.J. and Azar J.J..

Structure for engineering students. Edward Amold.

2 t,: I'I:0P .3 crcdits 3Hrs/Weck



AEA-501 Aircraft Structure_ II

,TEA.5O I Aircraft Struciure- II 0L:0T: I P I CfS4lh ]: H.slr{e"r

SRI SAWA SAI UNIVERSITY OF TECHNOTOG

",,..r"t ::'rT;l';:L 
soENcEs scHoor. ot ENGrNEERrNG

Undergraduate Degree Co[

Department of Afrses 

in EhtineerinS & Technologv
rronautical Engineering

List of Experiments:
r Vcrification of Maxwell.s Rucior. sr,.,,."n,.,. iu.u,;;; ;i: iil.::TJllleorcrn 

& p'incipre or ruper posir i,rn

. Dcllc(.tion oI bcarns w h \ arious <nJ condrtronr fur Jiflerenr load.. Shear cenler locitllUn for closed scctrons.

l,ab Outcome:
. Studcnt ablc 10 undcrstand Shcar ccntcr location for opcn scctions, closc sectrons.. 

:l*Jji,ilil**re the roading condirio" 
"in.,,,. ,l,iii 

"",i.,.."il"ii,i;,,on. ro.



SRI SAWA SAI UNIVERSIW OF TECHNOI,OGY AND MEOICAT SCIENCES SCHOOT OF
Outcome based Curriculum forUndertraduate Degree Co(

Depa rtment or Affi.ilff ffi ;::'H;"-

Unit 5: Special Topics ( 6 Hours)
Shock-Boundary layer interaction. Wind runncls lbr lransontc. Supersonic andflows. sh,rck rube. cun runnets. Supcrronic n"" ,r.r"iir"ii"". i";i;r";i;:r'1.Flows.

.{EA-502 Aerodynamics_lI

rEA-502 Arrotll namicr_l I 2LrlT:0p T : Creaits -I :ffrslWtet -l
Course Preambles:

ENGINEERING

hypersonic
Hypelsoni

. T,, Introdu(.e thc concept. of cumpressibtlrty.. lu make lhe \luderrr undersrand the rheory i"t iua ,1. lon,ariun .f.hocks ar;,1expunrion fans iI S perronic lto\r.s.o To introducc thc tnethodulo,,yufmea{uretnenti in Supersunri IlourC0ursc Outcomesi
. Calculate the compressible flow through a duct ofvarying cross section.. Usc quasi onc_dimcnsional th. Esti,rate nuid pror;;": ; ;;,.J J; ::i'i:il:,JJ$:T "w 

probrc*s.

. EstiDlate the propertics across nonral ara ot,tiqu. atro"t *ru"r.
Unit l: Fundamcntal Aspects of Compressible Flow: ( l0 Hours)( ompr('ssibilrly. Conrinuilv- Morn
ga, M ach 

", 
;;.;,;;; ;i.;,";ir "itx,i 

ll i:,:,r#l;::;:;:], il::llr, [i j:.;,.dr)rcn\roncl lscnlronic flcrw rhrorr.rh u".iuUf. o,.o-,1,,.1,. S1", i"'"ri'a]11"",,.,propeft ies. Critical conditions. Chz
i"ru,io,. v*in,un.;i"j;;i;:;;ffi :eristic 

Mach numbcr' Arca-Maih number

:l:lll,l|*l and Erpansiin waves l0 Hours)l\oflnat st)ock rclations. prandtl,s rclarion. Hugucnot cquillron. Raylcigh SupcrsonicPiror tube equarion. Vovinp nornratsho"r. *"i.i. ouitlr".rro.ui]rli_, .",n,,on,Shock Polar. Rer]ecrion ot-oUtio,,. \hocks. te,i -rri"glr;-;;;;; -inln* *0u..,Inreracron or'obtrque shocl wavE\..strp t,".. Rr;i;;;;"i.;. 'f;;#,;:; 
F\pansjonwaves, prandrt-Mcye. expansion, y:)i,rry_ ,r.rirg1r,gt, i,ipiJrn"a"non"i-pl.t'cgrons. operating characteristics of No,,zlcs

;:i.'-],lI:-: ?i.":.ional compr({sibte Flo!r (l0 Hours)
I otenl,al cquation fot 2-dimensiunal ,.ompressihlc tlow. Lincari,/ation ot.potentral equation,perturbalion porenriat, Linearized p...,ri. co.rn.i.ni, ai;;;;;'1il"r""i:. ,ow. prandrl_Clauerr rule. I inearized supersonic llow. Mcrhod ofchara.,",i_ii.r.- """"",.
Unit 4: High speed Ftow Over Airfoits. wirg. una li.fiur" i+o Hor.r1,Supercritical Airfbil Sections. Transonic area *t", S*"pt *ing, ai.io;t" tir.supcrsonic flor s. Lili- drac. pitching tno,r)cnt and Ccntrc ot.picrsurc ,ir.,,up"..on,"profilcs. Shock expansion il,eory. wave.lrag..rp"..;;;;;;;:;::;r;'
considcrations for supersonic aiicralis

Rcferences:
l. Anderson. J. D.
2. Rathakrishnan.

Modern C

t#!Strq*,n,

mnres\rblr:tow. VcCrit{ _Hi & ( o..
ytics..Dt'enrtce Ha of Indic. 2004.E. Gas Dyn

2402.



SRI SATYA SAI UNIVERSITY OF TECHNOI.OGYAND MEDICALSCIENCES SCHOOTOF ENGINEERING
Outcome based Curriculum forUndergraduate Degree Courses in Engineerlng-a fechnotogy

Department of Aeronautical Engineering

AEA-502 -{erodynamics-ll 0L:0T:tp I t C*dtt. 2 Hrs/week
List of Experiments:

r The.lifr and drag over an NACA_oo12 Aerofoil. Study ofshock tube
. Study ofsupersonic aircraft vehicle.r Shock wave generation over the spacecrati.r Study ofsubsonic comprcssible flow.

Lab Outcome:
. Student able to undershnd subso

srro"l . rr. g.,r".l,inn."-erunlc 
compressible llow supersonic aircrill vehicle.

Airfoil be and can rnake resr rhe drag over an NACA_0012

I s't'l s.i Unrlerety ol Tecnt'ologt
A Idi6l SdeIE S€hort (M P)

V
Reqi5kar



SRI SATYA SAI UNIVERSIry OF IECHNOLO(

"",.#;:1". ::l',::r' 
soENcEs scHooL oF ENGTNEERTNG

Undergraduate Degree Co

Department of Arurses 

in Engineering & Technologv

-.ronautical Engineering

Course preamblcs:
To impart rnake students underslani
..,r,oa. o,*a",ili;;;":'1il;':1x.;I:i:1L,lTi:;iJ;Iil1[,::.,llT:i"T:::::::lH
:ll.l.:lTt:r,.h *hicte\. mi.\rles and \prce probe(.( {lursc Outcomes:

. Understanding ranrjet and hypersonic air breathing propulsion sys!en1s.r ro ger lam_iliarirl in rocker propul"ion ry*,"... - , , q'Jivii J) rtL,,,

. Klun inS thc apnlrcarions and frr.rncrplcs of liquid and sulid_liquid propulsron sl srcrns.r To gah knowledgc about the advanced propulsron ,."f,"iqrJ u,"l,io, inrerplanerary

Unit 
.l: 

Aircrall Cas Turbines: I l0 Hours,
Inrfrulse anJ R!'attton lyp(,s of ra
Lremenrary,h;.;v;;",,,,r.,";; H"l:"r:1il,""i;i"i,i:]rlixil:H.i,:1r1:l;xlr"T.,
stagc pcrfonnance- Limitin{ hrct,rrsv.ir.i",,rur"a.."J;;'_'n;"Jil;"'i,*;:#:i,j:.ffii:::f11l1l;1!l[I"Ti.:tr;; :
Unit 2: Ramjer propulsion: 

110 Ho-urs;
Operaring princrple Sub cr.iricrl. clitical and supercritical oper.alion Combustion in ramjelEnginc Ranriel per[ornrance snnrnte rJmier design."r"rll,rr,. " 

r"tr",,1',.i1,,o, ,n *.rrn,.1",Prctiminary conccprs in supcr.sonic c.lnrbusti"" _ r";;; ;;;';"t",j'r,iili,"", nroo,",r..
Xlli^l:-t-rl9lry""ts or R_ocket proputsion: 

1t 0 Hiursl
Uneratrng nflnciFrle - Snccific inrnLrlse of.rocket _ Rocket nozzle classification _ Rocketperlbrmance consrderations Numerical prohlems.
Unit 4i Advanced propulsion Techniques: (gHours)
Solid propellant rcckets Selection. crireria of s.rlid propellanrs Inlpoflant hardwarecomponenrs of solid r.ckers . proDellanl 

.grain a*,g, Lri,a".ri_", l"'li"qua prnp.tton,.ockets Selecrion ,f liquirl p'opelants ri.u.t 
"ori.ir 

l; i;;;;;;;;,. _?l:oting in liquitt[ockers Linliratrons of hybrid rockers.
Unit 5: Stale Space Analysis: 1t0 Hours,
Eleclric rockel pronulsion Ion oronrrlsion lechntques _ Nuclear rocket Types - Solar sail_Prelimrnlry ( onceprs in no,/zle le\s propulsion. ')P'

References:
. Anderson J.D. Introduction to flight, Mccraw Hill Education (lndia) pvt. Lrd.. Ganesan V. Cas Turbines, McGraw Hilt faucation ltnaiay evt. iii.. 

;,t;iil " ".-Rocket 
proputsion Elementst, John wii;y & ;;;. rnc., New york,

A EA-50-1 Aircratl propulsion _ll

i ,re,rso:Lircrar-rrolur.i,rn - ll f zL,rnofl, r upursrcn _ 2L:lTtOp Credih ] :r{rsl\."* -

9t Srry! Sa! Unrlerery of lednolcgY
& i.edcel Sdei*5 sahc,r. (ri P)



SRI SATYA SAI UNIVERSITY OF TECHNOI.OG

",r."."t :l"r:::L::t 
scrENcEs scHoor. oF ENGrNEERrNG

Uhdergraduate Degree Cor

Department o, oa"r"r'n 'nt'n"ering 
& Techhorogv

rronautical Engineering

AEA-50-3 .lffqlt p.!!rtrtr" JI _ Or-:Or: t p [-t CreAiE I Hrs/weck
List of Experiments:

. Warer Rocket

. Waterjet srudy

. Calorific value csrimarionr lgnition Delay Measurerrent. ldentification of buming rate

Lab Outcome:
r Student able to under\tand can tneilsr

ard crn dererop rhe warcr Rocker. ;::J.Tl::li:'* Bumrng rare. catorific rarue.

Md,
".ffi{ffiifi;y,



SRI SATYA SAI UNIVERSIY OF TECHNOI.(

"",;1llr. 
t::1';:r scrrN(Es scHoor oF ENGTNEERTNG

undergraduate D€greu corrr". iniicin;;gi technotogy
Department of Aeronautical Engineerint

Progranr F:lective _ I

AEA_S04 (A) Basics Aircraft Maihterarce & Repair

;\t* @ ;c*drr. 4H;rr;"ri--rl{4) 1&Repair --1".-"""'l {(reorrs r ,n,yvreeR

Coursc preambles:

' 
;:"HIt 

the students to iamiliarize with rhe Aircraft maintenance procedure an
. Must have knou,ledse ofha(.ourse Outcomp.! _ sics ofAeronJulic{ and its conlponents.

At the cnd of this coursc. studcnts will dcmonstratc thc abiliry ro. Apply nlaintenancc procedure to Aircrafi Structure. Idcntity rhe Aircrali colnponenls and taulr\. Apply nonJestru(ti\c rEstinp proccdurcs lo idenrity the delucrs. Apply u\ (rhauling proccdurc ro new arr(laft.

Y:ll-,:*..!0,"F ,, Aircraft Srrucrure ( t 2 Hours)rql pmcnt used in welding shop lnd-thcir,nointcncnc. .Ensuring qrrl;,, welds-WeldingItgs rnd-fixlurci Soldering an<l brazing.
sheet \letal Repair and \,laintenance { l2 Hours)
tnspcctron of damagc _ Classificarion - Rcpair.or r.cplaccntent - Shcct mctal inspection
lj-?I:i::l.1, RircrcrJ rcpairdcsign. ou,nug" in,".rig,i,o,. - "' '.,
Sll:^1::li:1". "p.composires 

in aircraft 1r2 Houri
"i:ill,ilHl:: f:1:::iJ:iiJffl'iJili:."#,1I"'1X::0,::pair o' p'asic componcn,s

composite c.mptrnen,. iil; ;;;J;ffirrcherncs 
scopcs lnspecrton and Repair of

Unit,3: Aircraft Jacking and Rigging ( t 2 Hours)
ArrptaneJacklng and werghrng and C.G__Location_ Balancing ofcontrol surf.aces _lnspectionrnarnlenance. Helieopter llight controls..l rackrng and ba J";.:; ;;;;;;;;;;;'Unit.4: Synchronous MacIines 112 Hours.l
Trouble shooting and maintenance

::::::t::.", :-"+l,d;; c;;; :il;t"- 
p#;1:i:-,':['T, 

:i"o" J:.,:;::1;*T:,""1:1, :liptessuizatron systcnr, watcr and wasre systcm. Installation anJ rlaintJui"" 
-oi 

,n.,*,r"n,, _handling- Tcsting- rnspcction. rnspcction ard .;;;,;r";;;;;r;ii"f '.ri""ilr. 
o".,,,"" 

"rawarnrng system.

l]lit5; Computer aided Design (CAD): (t2 Hours)
nazaroous mateflals storase and handling, Aircrafr firmishing practices Equipmcnt,s.Trouble Shtroting - Theory ind practicc:
Refere]lces:

r Ler; Reithrneir. 
-Arrcrali Renair Vanual.. palamar tsouls. Virqueltc, lqg2. BRIMM D.J. BOCCFS H.f.. -Air.clafi Maintcnancc.. pirman publishing g.rqrYork. Electrical machines and eoLri

Marucll 2D mrchine a".ign p".Logx.'ffi' P "*""it" "*"tPl"'2@
New

I s.oe sd,flP*ilry

\



SRI SATYA SAI UNIVERSITY OF TTCHNOI-OG

",,...";:lro:;:JcAr 
scrENcEs scHoor- oF ENGTNEERTNG

Undertraduate Detree CoL

Department of Arrses 

in Engineering & Technologv
rronautical Engineering

Course preambles:
. To study the effect of tinle Jependent lorces on mechanrcal systems and to get thenatural charccteristics of svstern wirh more d"*,;. ;r;;;;,iri:;r". To study the vibration and ae

Course Outcomes ro elastic effects ofaircrali wing.
r Caining undersranding ofsingJe and mulli-degree rrbraling systerns. Ability to use numerical rechniques fo. r ibr.rrion problem.- 

,
. Knowledge acquired in aero elasticity ana nr,,"rilg." 

' ,"

. Dtllcrcntialc types o[\ ibraltons arcordrng ro dampncss and paniclc rnotron.r Sotvc Rayleigh and Hotzer merhod ro fidd;;,"r;;;,:;fiulU.",
Unit l: lrltroduction fl2 hourrt
Types ol vibrarion\. S.H.M. orin,.inte ofsuper posirion applied lo Simple Harmonrc Motion\.Beats. Fourier theorern and simple problern
Unit.2: Maxr.ell's Equalions (12 hours)
Singlr dcgree nf lreudont \\srcms Undantped frcc vibratiol. natural frequun(y ot.jiccvibration, spring and Mass elemenrs 

"fr., oi.rr. of rp"rir*. t"*i,ilu'i,'.na,rtum. Singledegree of freedom systems, diffcrenr tvp". or au,nping, 
."o;:;o-,;;:;,i:""i;".pins 

and irsrmportan(e. srudy of response ot.r iscous dampcd syr,;.; f";:;;;",1", d.amping. crirrcatand o!cr darnping. Logarithmic dccrcrncnt.

X:i:,:,::::"^, ^y'o.11rion 
& vibrarion \,teasurins tnsrrumenrs (t2 hours)v,i,E,r uLts,cq or rrceoom systems. steady statc solution with tiscous damping due toharmonrc ibrce. Solurion by Complex utg"uiu. .""ipr*uiing ,"J ..,r,irg'1";i.rce, vibrarionrsorarron. transmissibilitr rario. Due ro hirmonic excirariorian;;rr*;";;;" vrbrarion olelasric bodics Vrbration ofsrrings - Longrrudinar. Iarerar and rorsionar Vrbrarron.Un-rtzr^sJsrems wirh rwo Degre-es of Friedom(l2 h;;;) 

- vrJrvrrq' I'urdrr

tnrroouctton. principle modes and Normal 
.modes of vibration, co_ordinate coupling,ceneralized and principal co_ordinates, rr.e viuration rr'"...?i,]r,a'i-iil,iirions. cearedsystems. Forced oscillarions_Harmonic exciration. Appli"ri;;;r,-"j';;ili" .r.p"n,ion. u.1Dynamic vibrarron absorber. cr Dvnamics of _. pir'*ii"e ir;1"J..'ciiiinror. syo",n.,

iliiilllril; llillii:""J,:"'"t' 
rongirudinar vibraiion or ;ds. T;,,io,ul', ,u*,io, or ,oa,

Unit 5: Waveguides (t2 hourst
lnlroductio[. lnfluet]ce coclficienls. \4axw,,ell recinrocal theorenl. Dunkerley.s rquarron.Oflhotsonally ol prineipal modes. Method o, matri\ rreration_Merhod ot. determ r nalion ol.all
*il1]fi :,[:**"s,sing 

sweeping mat i* 
""J 

o.*,og","lif i.","""lorJlii'J,,"., .",noa,

l1I]\-:i911! I i 
Th;1, 

"f vrb.,tr- r.!{rytP Er*dtr, - -_r 4H..A1."*._-

Rclerencc:

AFIA-50,1 (B) Theor\ ofl,ibrarion

i iillll liJiillllff y.llYHffd;-f



SRI SATYA SAI UNIV€RSITY OF TECHNOI-OG

",,.".J]LH;,i::L 
soENcEs scHoor. oF ENGTNEERTNG

Undergraduate Degree Cor

Department o, oa"t"t'n ",'n"ering 
& Te.hnorosv

rronautical Engineering

AEA-505 (A) Nano sciencc & Technotog).

Course Prcambles

l-"r,f.J',lit',"ff1..[Ti'Jfi."i:hY* science and rerated nerds 2.ro rnake rhe srudents
in broad.ourrin< 

", *",i,.i,". "lj i,iX.,i":io,j:!l*,.,- r. ro hcrp rhcm undersrand
Course Outcomes
Atler completing this couNe students will be able to:. Leam about the background on Nano science. Ui_dcrstand thc synthcsis of nanomatcrial.s and rheir application and thclmpact of nanomatcrial.s on envfonment. Apply their learned knowledge ro develop Nanonlaterial,s.

I nit l: Bonding in Aloms (12 hourr)
( ilant mulecu lar so llJs. Electronic co
lhrce Jimension and t,',",. 

"rr"., 
un o.l9.l-.l1i-on' 

systenr classification confined to one' two or
unit llr ctra racierlr"u"r' iir' n""iilio'"'es 

top-down and bottom-up processes.

Lnara(te zrlron usint scr0ninA electron microscopy (SEM). electro probeml(roanJlysr\ ttPMAt. rransmrrsr,\n, cleclron ,ni..-.ffi ,i"et, in"t,,aing 
"n".g1:l,:ffi:i'",r:;fJ.":iro*if;l',J''l;'^'::'::, "n",st io,;";":,,o'..Jrr"'i0..r,. o,r..

cncrgy clcctron drflraction (RHI]EDr 
cncrgy clcclrun difl'raction (LEtD,. rctlecrion higi

Unit J: Technique-t (t2 hourst
When photons are used as probe.. gcnerally eleclrons photons ale emr ed and areanatyzed as lighr microscoDv in{.lrrrlinB 

.contbcal *a ,*" it.a".i,.Jn,.op}, x_.uu
l;fi::x":,:I:?.i,I li'-,iH;:T*:' 

x ne',. i *i ;;.;#" .'.:[:':.*, *^'Ji
y1,.113 1r."',.- ;"0'."i,:".:;;; ffilllr;3ffi1:iTX;",[:,ff:l.i:,X,fi:::l?" i:i.J;,'llbctwccn a lucalized probe and a sample strrface.
Unit 4: Technique-2 (t2 hours)
Atomic force microscopy {AFM,. scannrng runneling microscopy (STVt cnd scanningtunnellng spectroscop) {STS). There is also posiriin_renri,iuJ'uro",n prooe rp6septspcctroscopy. Inorganic nanostructr.rrcs. opti.al p."p"",".. 

"_"",a"r. 

r'pn 
.1rn",iona,phonons. quantutn conlincmcnr. quantum dols. collordal qru,,,rnr dots,

::;,','.""';;';:l::"r,,J,io- J[i',i:1f] rire uioporvnreilug"giii"'una'Tg],, .,.i,,,,g
u'its' ctt",nitl"ii;';";;; '"'" rrraBnerism irr rcchnolosv and the challenges'

Chemistry. of carbon. Iight emission from organic molccules, fluorcscence andelecrroluminescence. svnrheric nrerals., .rruon nonorrb... 
"uiu-.rUolO.. ,r"on"*..c,rrbon quantLrm dors. Carbon Nan,, rube as Nano tcst ruUe lor quanium-aol synlhesis,

l:::1,:,1:l::l"nfl:r:l ,.1, ui.r.,g,",r uppri.,,i.n*';; ,;;,.,.:ii):11:,: DNA a.r cnanotechnology buirding brock, dir, 
vlw rrrrrrErattzaLlon .,NA

motors, biorolicar m;.;, ;ffi ,"i;ff [fu;:ilH",H:.i, ]:"fff:*:: .i
$r Srf s,

& irdir, *t;.97ry

AEA-505
(A)

Nano science &
Technologv

It.: l'l':0p ,l Credits 4Hrs/Week



SRI SATYA SAI UNIVTRS'IY OF T€CHNOIOGY AND MEDICA! SCIENCES SCHOOL OF ENGINEERING
Outcome based Curriculum forUndergraduate Degree Courses in tngineering-& feclnology

Department of Aeronautical Engineering

Reference:
. \lrrrU.cal..cicrrcc and rc(hn,,Jugy. Jt,hn Wil.1 & Sor)... -,005.. r.,c.,rr,rn Vicro.co|], ar)J ar)rlysis. :nl .,f. fcilo. a,,J frur";,. :,,u,,

b"
"lW*tlam;ry



SRI SAWA SAI UNIVERSITY OF TECHNOTOGY AND MEDICAT SCIENCES SCHOOI- OF ENGINEERING
Outcome based Curriculum forUndergraduate Oegree Co

Department ., ;;;J*Jffi ;::#"

iaeaJrr T

L(B) ]

 EA-505(R) Heat and \fass Transfer

Heat and \rass Transfer i''"'I I C*oirt- lHiJu 
""1

I

Course Preambles:
o To study the eflect of rinre r

nahrtal chamcteristics 
"r.rr,l:'::9"tilt":s 

on m^echaniual systenrs and 10 gel the
. r" uray ii" ,ii.r.;;riij:' wrth more degree of freedom svstenrs.

Course Outcomes: 
ro elastic effects ofaircraft wing.

. Ciainrng lrndersranJing of singlc and nrulli-degrec \ ibrating systcrns. Abilitytouscnurncrrcal tcchnrqucs Ibrribrltion probl",nr-,o Kuowledge acquired in aero elasticity ana nutt"ri.ng.. Diff'erentiale types of vibration
. solve Rayleigh and Ho,r".nl",t 

ut"uto'nt to damlness ar)d lraflicle nlotion.
hod ro Iind natural Iiequenc) ot.an obiecr.

Unit l: Fundamentals (12 Hours|

.Modcrofheat rransler: Conrlucrion Convecrion RadiariorrI nit 2i Heat Conduclion ( l2 Hoursl
Steady and unsleady state heal conduction in solids _ Elfect of varialion of thermalconducrivily on hear rmnsfer in sotids. conducrion 

"i,r,l 
i"r,'g;"r"il"l Heat transferprobtems in infinitc and semi_infinite,oria._clri"ul ,,Jiu, ;i;.;;;;;:;_i",o"d surfaces-Applicarion ot-nurncrical rcchniqucs.

Unit 3: Free and For(ed Contection (I 2 Hours)
Conrection lundamenlals: Ba\tc eouations. Boundar) Iaycr corrcept. Dirnensronal anallsisFrce Convenri,n' Lanrinar houn,iarr taycr cquation_ F*. .;;_;:,;;"";; ;rmosphcre r.reeConvection on a vcnical tlal olatc _l-ntegral method _ Empirical relation in free convectionE\remal flow. Forced convection: Forced.convection _ Laminar and turbulenr convective heattranster anarysis rn nows berween oaralct plares. .,J; n;, ;l;l;";;;':;'; crrcurar pipe.Empiriral rclations - numerical techniques in problem solving.
Unit 4: Radiative Heat Transfer and Hear Exchangers ( | 2- HourstConcepr of black body-lnrensitv of rarl,".i", fr*, .?if r"f. bffi ilaaiat,un_noaiation tromnon-black surfaces- real surfaces R_adiatron between .u,fu""i_nrdiutio, shape factors-Radiation shietds. HEAT EXCHANGERS, fypcs_oue.utt te"-*r.#I"-"i.fi",*,_ f_VfO-NTU mclhod ofhcat exchanger Analvsis.

Unit 5: Ac-dc bidirectional boost c;nverter (6 Hours)
Heat 

.transfer problems in gas turbine conrbustion ihan.,b..s - Rocket thrust chambersAerodynaoic heating - Ablative heat transfbr.
References:

o Sachdeva, S.C. Fundamentals of Engineering, Heat and Mass Transfer, Wilev EaslemLrd., Neu Delhi. I98t
2.Liellhard, J.H., -A Heat Transfel Text Book[. prentice Hall lnc., l9g l.

raw-H jjJ,Book Co.. [nc.. Nc$.york.

1sg;X*ffial,,*^",*,

3.Holman, J.P., -Heat Transferl,
l99t

& M.db, sd"il.H"Jj7;7;



SRI SATYA SAI UNIVERSITY OF TECHNOI.O(

o,...l|1"1:l"rt:::,,::r.soENcEsscHooroFENGrNEERrNG
Undergraduate Degree Co

Department o, o,"t"t'n 'nt'nuerint 
& Technorogv

:ronautical Engineering

Course Outcomes:
At the end ofthis course students wjll demonstrate the ability too Analyze rhc dyramic rcso.nse:nd lhe crriuruiion oi'r.i, in.r^,n.u,,. Leam aboul varior, ,auau,ar,.,

their limitations. tr devices. rherr characterislics. th(,ir operation and
. Understand \lalislical data analvJts. Undersund compurerized data acqursrrion.. C^onc-ej\.e a problem 

_statement eithcr front rigorous litemturc survey or fronr thcrequrrenrents raised from 0ecd analvsis. Design. implement and test the nrproblem. ' 'ototype/algorithm in order to solve the conceived
r Writecornprchensir.c

Cuidelincs:
[cpofi on Minor projcct work.

' The MinoFproject is a team activity having 3-4 students in a tearn. This is ere*ronicproduct design work wirh a focus on etectrolni" 
"i;;;;.;. 

Lwq,,t. r x,s l
. 

}hri_Y.,X"r" 
ploject may be a compiete t,arArvu.. o. u 

"-ofiU;narion 
of hardware and

. Tltcsoftwarc part tn MinorproJect should be lcss than 50%of thetotal work.r Minor Prolect should carcr ro asmall sy"". ,"qri."a i" r"[".a.y;;#i,o.. Ii shoutd encornpass conrnoneots a.ui""., unatJg o. a-igirJlc:r, ,ii"."il'",.",n. *,,nwhich functional famrliarity is inrroduced.r Atier inleractions wirh course coordinator and based on contprehensive lreraruresurvey/ need analysis, the studenr sha ia*i,rv ir,.-riii" 
"ii",iiii.''r",,," "r" ""aPreambles of Minor project.

. Student is expected to detail out specifications, 
. 
methodology, rcsources required,critical issues involved in desisn ar

first week ofthe semesrer 
, rd implementarion and submir rhe proposal within

. The student is expected to exert on design, development and testing of the proposedwork as per the schedule.

. Art work_ and Layout sholrld bc nlade using CAD based pCB simulation softwarc.Due con^siderations should be given t.o, po*i. ."qri."rr",i 
"i il" .r""rii, l"*n*i",aspects for enclo:ure and conlrol panel design.

AEA 506 Indusrriat Training_I

AEA 5{16 Industdal Training_t {lL:l)l:.lP 2 Credits .lHrs/\\'eek

iffisklilltr,



SRISATYA SAI UNIVERSITY OF TECHNOLOG

",r."."".1x".I::l,;lLscrENcEsscHooLoFENGrNEERrNGUndergraduate Degree CoL

De pa rtm e n t or A Jffi ;",'.Tffi ; :""'H'"

o Familiarize students with the rmporram issues and rnethodologies oi.aircrafl design.' l',[:Xfi[ii]:::ffiS,;51: yl**'' " ;; ;;;;;:";;l'i,t"g,n,iun o],h"
rnd aero c'<licilv. 

perlormance. stabiliry and control. paoprlriun. at.u.tur",
. Develop rhe ability to functir

^ rhe abrrir1," ;.;;J.;; ;;";,:i,Hiffi::il.:ff"ilf0:..0*,* se.rns: incrudinB
Course Ourcomes:

. Aftcr complcting this course students will bc able to:. Pcrform prclirninary destgn of u 
"o,r1pl"t" 

- 
ui."'*ft bascd on thc specifications

. Perfbrming a detailed preliminary design ofa complete aircraft.

Uhit-l: Pr(liminarics { l0 Hours}
A rrcrafi Design Requiremelts. soeci(o.\idrralron. lmponante ofueiuirr. ,l:11'.:::, '"'" 

of users Acrodynarni.. ard srru(rural
ol'airplane{. sp*l"i ,a_rar... 

_r''E L-Allworthlll(ls rcquirenlents and slarr'Lr'l\' classrfications
loads in Iliglrr. Basic flighL loudinn.nr,l ]iQlol'" Air Loads in flight: SyrnrneLlical tneasurrng
roaa ana ir. e.rimarion:;;;;;;;i,i;;:: 

,,."s. Locd rbcror. verociry - Load facror diagram. gLrsi

Y,1:l-..1 
Ailplane weisht Esrimsrion (r0 Hours)

werghl csumarion based on lype of airplan":,r!fu:- iI wing loadints. weighFesrimalron based onmrssron rcqurr(menrs. ircrarirc annroach, Basic wints D-:";;, s1:r;:r;:;.;i,lrrrbit selccrion,inlluencing facrors. Span wisc load'Disr riburion 
""a 

pl", f"ri.r,"p.. oioiffu,i" o,ng. S,rflingtakc-offand landing Consideraiions. Wing drags.cstimarion. H;d;iil;"1;;i,;;ucrurar f)csign:cotkpit and aircrafr passenqer cabrn tavour [o;drfre..nr (a,.d... ;;;, ;;;..;:ra red srrucrure.ledrures of lighr airptanes usinc rdr,*.6 ..6n1p65;1. ,,r,*iZf r. 
-ii"iJ,rrj'r"'^rs 

ot. dcsign ofairllalre. Beoding rnorncrrr arrd-"he,. torqg 616g161n. o.r*, rrir.]pr..'"i"jriil]llr ,r..*"a rt,uwiog for civil and nrilitary applications.
Unit-3: Landing Gears (t0 Hours)
Djfferent kinds of landing gears. and assocjated arangement for civil and military airplanes.
l',:.]lTl,,"l,:lt:_lt",,"ns for rocaring main and ,o." t""d;;;;;;-un -4: tnteg-ration ofStructure and power plant (10 HiirstrsflmaUon ot Hon,,ontal and Vcntcal rail volume ralios. Choice of power plant and variousoptions of locations, considcrations of
cmpennase and powerr,",,. u.,,r,i,- .1XX'"i!:':i-lill;:"-* 

Integration or wing, ruscrasc.

Unit-5 lntroduction oIadvanced concepts: (S Hours)
supercfltrcaj wrngs. relaxed static Stahility. q6n116ilgj gonfigured vehicles, V/ST(.)L aircraft androtary wing vehicles. Design and layour oiflyl"g *ri.r. 

"r,i"rgi* ;;;l.l'' 
''

Course Preambles:

References:
. Daniel p Raynler.
. John D Anderson

AEA-60t Aircraft Design

EEa.rta-F "."r.tp=E; r|2L:lT:0p

Aircrrft Desigll: A conceplual apjrtoacll. AIAA Scries. IqS2
{Jr. r. {irplane Performance aDd Desion h.o.,ur H,

;*ffi;;mcgrawH

3 Credits ] -rrf 
"VW""r.



AEA-60 I Aircraft Design 0L:0T:lp I I Crcdr.rs 2Hrs,l\eek

SRISAWA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAT SCIENCES SCHOOT OF ENGINEERING
Outaome based Curriculum forUndergraduate Detree Co

Depa rtment or Affi ],ff ffi ,x ::'ffi'"

List ofExperiment:

. Comparalivc configuration \tudy ofdill.erenl r)pes ot.aiDlanes.. Compararive srLrdy on specificrrion and p.rto*un". d.,iitl.uiuir..rn. Prcparation ofcomparative data sheetsr Work sheet layout procedures.. Comparative graphs preparalion and selection of rrain parameters for the design_r Prelimrnary werghl estimalrons. sele(tio, 
"flnui" p"rua.,",i_. 

'''",", ,,

. Power plant selcction, Airfoil selecrion. ,,r, ,rii I"o-""",."i *"**.. Prcparation oflayours ofbalancc diagra. 
""; ;h.";;r.; ;;;;i;;;.."o Estimation ofvarious Drass.r Detailed perlbrmance calcirlations and stabilitv estinlares

Lab Outcome:
. Student able to understand can dcvelop thc basic conccpt ofany arrcraft design.r All students will learn the design uf an e irptor. fu. gir.n ;r"i,r.,r'* .r*,n"",,"^.

-uM.**,



SRI SATYA SAI UNIVERSIW OF TECHNOI.OG

",,."n1J11".T:1[:r.soENcEsscHooroFENGrNEERrNGUndergraduate Degree Courses in Engineeringi f".nnotogy
Department of Aeronautical Engineering

AEA-602 Aircrati Stabiliq. & Control

AEA-602 i Aircraft
Course Preambles:

starittty a controt Tzlirr0F-ll Creorc l:H"rmt r 
]

. To introduce the concepr ofstability and control ofAircrafi.o To inrpar.r knowledge about \ariolrs Air.,"f, ,rntion, unal.iored stability.
^ 

. To introduc( th( con(epr ot.dlrarni..tubiflrl ofaircrcii.Course 0utcomes:
After completjng the course the student will be able too Understand the degree offreedom of air..uf;.;;.;:r Analy.e the starrc srabrliry Behavitrrrr of rhe oii.rati.. Undcr\tand the dynatnic longIudinal srability ot aircrafi.. pcrtonh lhc d\namic,lnal\sr{ to dcLcrrninc sLabilrty ofaircralt.. Estinlatc thc rcquircrncnt ol.control lbrce and powcr planl.. Assess the morion ofunsrahle aircrafi ana ."ir'J rri". oi.in.tuf,ifity.

Unit l: Historical perspcctit.e (10 Hours)
Acrcdynamic Nomenclature, Equilibrium conditions, Definition of static srabjljly. Definitionol Iongiludinal staric srability. srability criteria. Conrriburion ot ui.f.ur" li_pon"ntr, Wingcontrillution, Tail contribution, Fusel
Jer airprane rnrroducrion,,;,,- ";ffi ' 

"',1:[' 

#;: 
.!1;:i, 

?1.:r",,ff,ii,T:,:LlLongiludinar contror. Elevaror power, Erevator angre versus equiribriunr rif-t coeft.icient.Elevalor rcquircd for landing. Rcstriction on lorward 
-C.fi. 

,nrr". 
-'- " '-"'

Unit 2: Static Ljngitudinal Stability& Static Directional St-abitity (10 Hours,Control-Stick liee Introduction. IIinge moment parameters, Control surl.ace Uoatingcharacteristics and aerodynamic balance, Estimation 
",,,i"*" -".""i'rrrameters. The trimtabs, Stick-fiec Ncutral point. Stick lbrce gradient in unaccileraterl fiigi,i, n"rt,.i"tion on uttC.G. Introduction, Definition of directional srability, Sruti" ai.."tionuiiiut,iliry ,uAa". n*"a,Contribution of airframe components, Dir.ectional 

""rr."1. R;;-;;;er. Stick_freedirectional stabiliry. Requirements for directional control, nuaaer loct,""On.sat tn. Oneengine inoperative condition. Weather cocking effect.
Unit3: Lateral Stability (10 Hours)
Introduction. definition of Roll srability. Estimation of dihedral effect, Effecr of wing sweep.flaps, and powcr, Latcral control, Estimarion of latcrai 

"on,aot 
po*",,'eit"ron control fbrccs.balancing fie aileron. Coupling between rolling and yawing monrents. Adr.ersc yaw e1Lcts.Aileron reversal. Definition of Dynamic longiiudinal stuOiiiry. fyp.. ofl-oa". of n,o,ion,long or phugoid motion, short period motion. Airplane Equations oii"r*,r0,r", *r.".

Unit 4: Yawning and Rolling Stability (10 Hours)
Derivation of rigid body equations of motion, oricntation and posirion of rhcgravitational and thrust forces, Small disturbancc thcory. Aerody;ami; fo;; and
representation. Der-ivatives due to change in-lonvard speed. Derivatives due to the

airplanc.
monlert

i#M;



SR' SATYA SAI Ut\iIVERslry OF TECHNOLOGY AND MEDICAI. SCIENCES SCHOOL OF ENGINEERING
Outcome based Curriculum forundersraduate oesre" cor.r", in ;;;;;;;;g-& rechnotogy

Department of Aeronautical Engineering

velocity. Derivatir,cs duc to the tinle
rolling rarc. n".ir,"i"", a,," ,"'y"*r,r* llll "' "-" 

of angle ot attack Derivativcs due to

Unit 5: Control (5 Hours)
Ruulh's crit(ria. Fircror\ cft!(inA period and darnping of oscillations. Efl.ect of.rvind shear.

:.,:::* ,1,,1,,-, , prr..h. Cu.rper-Harpcr Sc:rte. Rcsp,rn.r . ,it",,,;.,.;_;;;., ,,n. .iJc_stinexcursron. Durch roll and Spiral insrabiliry. Auro- .i,",." 
"rn'r;;;. ;i,,,i,i".,"",,"", a.lateral and directional dynarnics.

Rcference:

Pcrkinr C.D.. rnd Hage. R.F.. ..ArrIIane perfomiance stability and Control,,, JohnWilcy Son Inc. Ncw york. lgRR
Nelson. R.C. ..Flight 

Stability and Auto,naric Conrrol,.. McGraw_Hill Book Co.. 2007.

=*-nm



AF:A.602 ai.c.att Stabititi & Controi- or:oT:iFl-l creaits 2Hrs/Wee k

SRI SATYA SAI UNIVERSIIY OF TECHNOI.O(

",r.","1:lrrTj:,;:r 
soENCEs scHoor. oF ENGTNEERTNG

Undertraduate Detree Co

Department o, o,"t"t'n "t'n"ering 
& Technorogv

:ronautical Engineering

List of Experiment:

. Inlr.,duction lo llighl tcstrng tV-n diagram).. Eraluation ofglider drag Dolar.. L.\aluJlion ofcruise and climb pcrformance ola small arrplane.. Ubseryations ofairplane dynamic mode, una rrutt 
"turu.tlriri"._. Inlroducrion ru CpS bascd navigatron.. [ntroduction to auto_pilot.

Lab Outcome:
. Studcnt can ablc to usc thc V_n diagranr. drag polar chan.. Student can able to understand the funcrionin"g'ofuumfitor, CpS based navigation andable ro evaluare rhe cruise and .lirnb perfonn"-"". 

",:rt_r"]r"rirrJlli, 
,

lu,[H],rry,a*



SRI SATYA SAI UNIVERS'W OF TECHNOI.OGYAND MEDICAL SCIENCES SCHOOI. OF ENGINEERING
Outcome based Curriculum forUhdergraduate Degree Courses in tngineJring-a f".tnotogy

Department of Aeronautical Entineering

Progranl F:lcctirc - II
AEA_60J(A) Aircrall Rules and Regutarion

, .te .t-oo 
, 4H;/week 

_ -lI iRegulation - '-"'"' J"'curts ' -"''*cex

Course Preambles:
. familiaflzc \tudents wiLh lhe

.;.",jjil1il:i. ;ilt.:;: :T;T:*ir:ffi ;:lff l1:,il;1:tt.T,ff ;f -
. After compicting this coursc studcnls will be able to:. Ide^ntify the flight operations betwcen djf1.ercnt altiludesr Diflcrentiate rhe runway reslricrions and Iirnrtarions.

Unit-tr C.A.R. Series ,A ard B,C-A.R, Series A (t2Hours)
Procedure tbr Civil Air Worthiness Requrremenls and Responsibility Operators Vis_ A_VisAir wonhiness Dircclorare Responsibrtirics or or.roo.. , Irr",,".l;iociPd.u; of CAR issue,arrcndments etc., Objectives and
rcgurations & sarery o,..,,*ni"r.,r,#Jii'i 

":#f:lj;H;^.irectorare; 
Air*,orhiness

Unit-2: C.A.R. Series.C, and.D, C.A.R. Series,C, (l2Hours)
Dcf'ect Recording, Monitoring. Investigation ara neporting Defect recording, repor.ting.investigation. reclification and analvsi5; Flight report: Reporling and rectification ofdefcctsobscrvcd on aircraft; Analytical study ot in_nighr *"U,"r.'" ,".*r,"*.i Maintenancccontrol by rcliability Method.
C.A.R.SERIES_D, - and Aircraft Maintenanc€ programmes
Reliability Programmes (Engines); Aircrafi naintenaice programme & their approval; oncondition maintenance ofreciprccating engines; TBO-Revisioi p.og,r..";'Nluin,"nun"" otlirel and oil uplift and consumption records -Light aircraff engines.
Unit-3: C.A.R. SERIES E AND.F, (l2Hours)
C.A.R. SERIES E-Approval of Organization
Approval of organizations in categories A. B. C. D, E, F, & C _ Requirements ofinfrastructure at stations other than parent base.
C.A.R,SERIES_F.-Airworthiness and Continued Air Worthiness
Proccdurc rclating to rcgistralion of aircraft; procedure lbr issuc/rcvalidation of TypeCertificate of aircraft & its engines/propeller; Issue/revalidation of tertificate ofAirworthiness_

Unit-4: C.A.R. SERIES ,L'&'M* (l2Hours)
Issue of AME License, its classification and experience requitemcnts, MandatoryModifi cations/lnspections.

Urit-5: C.A.R. SERIES .T,&,X' (l2Hours)
Flighr tesring of (Series) aircraft tbr issue oi C of A: fol whichFli&ht tesring of aircrali
A had been previously issued. Registratif4 Marki f aircrat'r; Wcight and

i'&#liffip"*.";;id,&il?B
balancc



sRI SATYA SAI UNIVERSIry OF TECHNOLOGY AND MEDICAI- SCIENCES SCHOOL OF ENGINEERING
Outcome based Curriculum forUndergraduate Degree Courses in Engine".ingi fe.hnotogy

Department of Aeronautical Engineering

olan aircraft; provision

log books; Document to
of tax pcrnrit.

Rcference:

olfirst aid kits & physician.,s

be carried on board on Indian
kit in an aircraft; Concessions; Aircraft
registered aircrafl; procedure fbr issue

Aeronautical Information Circulars (relaling to Airwonhiness) from DGCA 2000.Aircraft Manuai (lndia) Volumel Latc
connaught circus, New Delhi 

)st Edition' the English Book store' l7-1,

i**flYY*.*d{ffi"fifrfr,,



SRI SAWA SAI UNIVERSITY OF TECHNOI.O(

",,""n1"rrolL 

t::1,;:r. scrENcEs scHoor oF ENGrNEERrNG

Undergraduate Detree Co
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Course preambles;
o To provide knowredge of'arious types ofwind tunners and test techniques.. 

;il:if,rffiil.",basic conceprs or ...ru....n,'oii."l*r... ,"i,j",,r, forces and
. To provide knowlcd{c ofvari.

Course Outcomes: ,ns flow \ isuali,,ation rc(hniques

After completing this course students will be able to:o Choose proper high speed wind tunnel for required test.. Choosc corrcct modcl for wind tunncl tcsting. Estimatc thc forccs and momcnts for givcn riodel. Arrive the pressure, velocity and tenlpera,u." uaing ,.,"r.u.aaant techniqueso Choose the proper flow visualization techniques

Unit I: Principles ofModelTestinq (l2Hours)
Buckingharn Theorem Non_Dimensional Numbers _ Scale Elfect TWes ofsirnilariry.Unit 2: Wind Tunnels (t2Hours)
Classification - Special problems of.Testing in Subsonic, Transonic, supersonic andhypersolric speed regions - Layouts _ sizing unJd".ign pu,orl"r"... 

- ""-- -' "
Unit 3: Calibration of Wind Tunnels (t2Hours)
Tcst sccrion spccd Horizontai buoyancy - Frow anguraritics - Turburencc measurcmcnts _Associated instrumentation Calibration of supersonic tunnels.
Unit 4:Wind Tunllel Measurements (l2Hours)
Prcssure and velocity measurements Force measurements - Three component and sixcomponent balances Intemal halances
Unit 5: Flow Visualization Techniques (l2Hours)
Smoke and Tufr grid techniques _ Dye injection special techniques - Optical methods of flowvisualization.

References:

AE4-603(B) U,ind Tunnel Tcchniqucs

 EA-60t(B) Wind tunnefechniques 3L:lT:ltP 4 Credits i lHrs^l,eek

Rae, W.H. and Popc, A...Low Specd Wind Tunrel Testing,,, John Wile publication.
1914.

Pope, A., and Goin, L., ..High 
Speed wind Tunnel Testing,,, John Wiley, lgt 5.

"lu'lHfuz,:r,



Course Preambles:
r To build up knowledge of thc 

^concepts 
and theories of a of classical lirel cornbustion.' hfi :i:"x,:r'":,;',::iil:.:i,l * ;,. . ;;,;;;'";;;':il":;::' :' adr anced ruc,

Coursc Outcomes:
. Alier completing this course students will be able to:. Srudenrs with rhe required skills for analyring ii"rrnot 

"u"t."' itii:H,-;l'.t;ii;iii'liiiJ',lo:',,:'l"i or,,r'""i "'a '1'"',i*r principrcs resardins
l-nir l: charactcrizarion (l2Hours) ' 

rllulanls in industrialand tcchnological proccsscs
nucls Tlpcs anJ ('haractcrijtics of lur.li Dctcrminarr.) Lrt propcflic\ ot tucls tuclr Analvii\pro*n:rrc irnd I ttirnrrc AnJt\si\ -Mn;srurc Dcrcnrindrio, ,:r"lit.l u,i,,J'I)...& Ncr t.iorifirValucs ('ator jmcrry. Du Lonc;,s formula lirr.CV Fninraron ,fr" rr. o""fr.iI,_L^ar Apparatu\l,ucl.Ash Sromgc & Handling _sDon.nncous lgn,,,o" r",rn",",r."r.-r ^"c'J,s -,
Unit 2: Solid Fxels & Liquid Fucts ( l2Hours,
{rt sotid fuet\ T}pcs Cort Fcmitv _ |r.nedies 

^Crlorir.ic 
VJlue ROV. DVMF. DAt_ dnd Bone Dry

R:il:;,I.:i,.,iJl[il,i:lJ.tgT,:t, sr,,rrge washabril c.il"* i.,,,,, .*,.
(b) Liquid Fuets Types sources 0",.Y^1::: i*T t"o^-'\'4cn-ufactured So-lid Fuels.

I rquid FLrel.: i","'ii""ur,* iri.lirr 
oreunr rracrron< clasirfi'arion -R(lining - Prop(,tres or

-^l(ohor. -l ar sand o', .,r,.u",* .iilill'IJ:;l * o " Poinr' octane Nunrber' Cetane \u,rrber
Unit 3: Gaseous Fuels (l2Hours)
ClassificatroD Compo\trion & proncni.(._Eslimalion ofCalorific Valuc Cas Calorimetcr _Rich &Lc.rrr Cas -Wobbc Indcr Narurat ta. DD &_Wcr \arrrraj Cr. -srripfjcd \U foutrDdswcct NCLPC LNG -CNG Mcthane produccr (
casirica,io;E;Iic;n;;:ii;;:Th;#;;'":;:';lJi'#:,:::i.""];J"l:f 

f;?ig:*:,1ll11Unit4: Combustion: Sroichiometr-1, & Kin€tics lifUouislStoichionlctry -Mass Basis and Volume S*i. g.l".i Air Calcularion Fuei & FIue CasComposirions -Crlculrrions -Raoid Merh(
l-lamete\\ comhu,rion -suhmerrc.t a,'91 !9'n"Io' Proces\e\ st'rlionrD Flanre -surlJ(e or
co'ru_.,.,.ru1."r,1;il, ",";';;;f:il "iliXil;t lil[il?,*rrr,"r]J#:::''::,iJl,,,A'.
Flanre Propagarion Solitl. Liouid an,l Ge.eous Fuets CJnrbusrion ,%,, *-i .rr.ilirr. . , *"*,,*,,Adiabaric& A.,lual lgrrlunLimrrs Limitsof trrrtarnmabilir;.'" '""'' ''"'r.',,,
UniI S: Comburtion Equipmenr's (l2Hours,
('oal Burning I-qurfrncnr's Tvne\ Prtr, rized Coal Frring.Fturdrz,rJ Bcd Fin g Frxcd Bed a dRceyclcd B.d -r'yclonc Firi,! -SprcaJer Stolcri Vibraring Cr.,c Srotcrs Sinnklcr Srokcrs _r'"teting Crrre Sro(crs oit su,n"r* _V,.o,,,ing au,uc,. _;:";;;;;, 

"*;.,. 
'5i'l,rr.0,,n",r 

-car lupnq^ .Armosphcric cas Burncri n;, 
-,,r.p,*i,* 

cr."a;il:';;#; craqsificarionaccording ro Flame Structures _Facrors Affecting eume.s a c;Lus;;.-" "-^'"

Refetences:

AEA-604 (A) Fuet & Corrrbusrion

4!11!041! ilryr? com[,stion
-l H rs/}\'eekll,r0'l:(tP 3 Credirs

SRI SATYA SAI UNIVERSITY OF TECHNOI.OGY AND MEDICAT SCIENCES SCHOOL OF INGINEERING
Outaome based Curriculum forUndergraduate Degree Courses in engii;erihg-& terhnology

Department of Aeronautical Engineering

Progran Filectite - lII

. Samir Sarkar,.Fuels & Combustion',, Second Edition, Orient Longman, 1990.. Bhal. V_ora Sroichiomerry.'. Seconq Lditio". T", M.err; H;i t'9;;. 
' "-'

. Blokh AC. 'Hear Transfer rn Stea1ftdte;fltlrla".-. n-.rirfi"r. erUi.hing Corp.. I

:*ffry;,
' "t's S-,, 'q,vr&,t
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. ('i!il llavles. Calculaiions in F.Lr iacc Tcchnology... pcrgilnron prcss. Oxtbri. 1966.. Shanna Sp. Nlohan Ch.rndcr. ..tirets A C.,rrt usri-rn.. fria M:;r;".ii,,r.1;;;, 
.



SRI SATYA SAI UNIVERSITY OF TECHNOI.OGYAND MEDICAT SCIENCES SCHOOI. OF TNGINEERING
Outcome based Curriculum for

Undertraduate Degree Courses in Engineering & technology
Department of Aeronautical Engineering

Coursc Preambles:
. To study the electrical cable and resistor.s.. To know the various t)?es ofantennas and battery. To understand the basic radio systems_

Course Outcomes:
o This course provides the students deep knowledge Satellite Communications and itsapplication to aircraft.
. 

*:,,hT*r**se, 
students wilt should abte to work on ac and dc measuring

r The course will focus on various types ofantennas.

Unit l: Ehclrical.Cable snd Resistor,, { l2Hours)
tsasrcs of rhe appricarion anJ idcnrification of crectricar cabrcs used in Aircrafi radio instaration,crimping and soldenng rechnrques. hondrnB conrinuiry and insularion rl.i.. iorro.i,,or. ,.rforrrn".(srabirir) 

'rntr rorerancc) Jnd rrmirarion. ir ,r," r^ia i".'.*. 
",1 

'ir;i#' 
i;"'J;", composrion.caltton jilm. wire nound and metrllic tilnrl

Unil 2: AC and DC 14easuring ln9(ruments ( l2Hours)
ttectllcaj power dislribution sv\temr, the operaliun cnd (rrnstructjon ol static rnverler\. rotaryrnverters and rransfbnner rectiiier unirs. grsics of inte.fere;ce-.-*."a SV "'i#;*f and ignitionsysteln to radio appararus. methods of Iscreening, nlnlmlzlng or suppressing such interf-erence, bonding and

Unit 3: Construction and ldentilication of Various Trpe\ of {nrcnnss ( I2HourslIhc r otrage an,J currenr disrriburron atnnp anre"", ;i ,;r';."*";,;,':i,,i"'".1,'Jl'.'i, a-,,u n,,""..Vcry hiSh lrcqucncv IVHFI dnd hiph ficqucncl rHFr ,irborn.i.or.rni.riio,o, ri.qu.n"y UrnA.allocdlion: llre methods 6f pr6p2galiin and the rangcs e\pcctcd. borh dry and night; calculallon ofapproximate ranse ofcommunicarion {tine-ofsigtrrl iuirrr giren d;ta. ii. il.i".*"r?. ,"r.r. 
"ro.o.aand specifications of rypicai airbome ur 

"ia vui ?"..*i;;;"r;.,...,';. principte ofoperation. insrattcrron pracrices and procedures. funcrionin! ;i,;"';;;;;,;;;ir;t, and rnr:trcarionsand. mainrenance of rypical HF and VHF conrmunicalt;" ,;,;!;.;;H';iln ot op.rr,,on,performance level and specifications ofan Audio lnt"grrtion ifrt"ir."
Unit 4: Batt€ry (l2Hours)
Working principles and tesrrnll ui" l q.l Acid and Nickel Cadmium and Silver Zinc barteriesPrinciptes. Characrerisrrcs and oleratron otttre ura.. -.n,tor"a .i,ii.,i., ,c;;#i;oir""tion rina",
11{?F] 

S],sr:'n:. Vgry High Frequency (VHF) Omn;. Oi.ect;onat (ang; rr*.. 
*'" '

Unit 5: Besic Radio Systems (l2Hours)

li.l:I:ll ._:l9il* 
-systcms, 

wearher-Radar sysrcms, Microwavc Dcvices, Air lraftic Control,j::)1,"ff"T:::,",11,-1"1, orega r.,ravigation ty;i.,;, i;; ;;;;; il,il:,'a::iilil:,i:
I"""i,1"0",^?j.,,.T:-5":urirls_l:u'elncnr. 

-Doenr"iru,'ig,ii"" iy.i",;.l,ri.,;"";;l);;';; ir:,:i::
f,ill, 3r",T:.ff:y-Iocator rrarsniuer.'s c","p,i.,., s'i',",r,i1,;;' ;iffi dliflit "rl."JI:
Basics of srarc,of-rhc-arr communicalion "ra *, ig"ii""- .fr;..r, p.ir.rj-"'ii "{,]r*:
Comrnrn;.xr'nn\ rnn;,( annli,.,,:^-,^ ^:-^-^n " "_:.rrLr\Com,nunications and its application to aircraft

Reference:
l. RF Hansforde, Heyllood and Conrpany

r 3#d 6d
a }]edli-l

io Aids ro Civil A\iarion

t€rslty ot Tccnoobg|

AEA-60.1(B) Maintenance of Radio & Communication Slstcms

.\ E.{-601(B) l\Iaintenance of naOo A
Communication Ststerns

3L:0Tr0P 3 Credits 3Hrs,r\l eek
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'. r;cur!. K. rn(Ll). 1 lc(lrurr(, ( u I),unrc.Iro,t \v.rcrr. Vcr,r.,\ llrJll. B11Jr. KcrJJl: MrrU, ,,t' \\i,,nr\... B,:r(.ks(ll

M,'
:WEery,



SRI SAWA SAI UNIVERSITY OF TECHNOTOGY ANO MEDICAI. SCIENCES SCHOOI. OF ENGINEERING
Outcome based Curriculum for

Undergraduate Degree courses in Engineeringi fecfrnotogy
Department of Aeronautical Engineering

Op€n Core Elcctive-II

Product Design & nertlopm"nt -lL:0T:0P 3 Credits 3Hrs/W,eek

Course Prcamblcs:
r Farrilia ze s(udents wilh the product design. devclopment and managemenr processover whole product life cycle.
. To Lrnderstand Methodology for produd design, development and management. To know Lean new product introduction
. To build the relationship of rangible product and brand

^ 
. To klow thc Varkcling anLl nroduct spccificario .

L',ourse Outcomes:
. After co,npieting this cou6e studellts will be able to:r Tdentity and analyse the product design and developnrcnt processes in DranutacturingrnUustty.
. Delinc the conlponents and their tilnctions ol.product destgn and Jevelopment

Xr;:;:;:. -O ttreir retarionrhip. frum .onccpr ro .usrnr..-o.,., ,.i-r. proar.,

. Analyse. evaluate and apply the merhodologies lbr product design. development andmanagement.
Unit l: Introduction to product Design (l2Hours)
Applications. Relcvance, product Definitiorr, Scopc. Dcsign dcfinirions. the rolc and nature ofdcsign, OJd and ncw design mcthods. Desig" Uy J*f rti""""J".if ini#,ion. E*urnpr",such evolution of bicycle. satbtv ra7il;;,;p;;;;;;;;;i;.ili,;:.|*';:il,k X:f,,!ff:,i:::#l;n. 

-rcchno)ogv based

Unit 2: \,lorphotogy of Design 1l2Hoursl
Divergent, Translbnnation and Convergent phases of product design, Identification of need,Analysis of_need, Design criteria, F-un.iional ,.p".ri, 

- 

o".rf,"ct..]- .rgonn.i.., fn..(structure). Shape, size, color. Creativity. Mental blocks ;n 
""r,i"iiy, n.rioual of blocks.Ideation Techniques.

Unit 3: Transformations stage ofdesign (l2Hours)

Itjl:' ::llir-*tl-pric. Morphological rechnique,. Utiliry loncept. Urrtily vatue. Urrliryrnoe\. rconomtc aspecls ol design. Fired and variable costs. Breal-cven analysi.. prodrrct
Appraisal Informarion and lilcrarurc scarch, parcnls. .rundurd; ;i,J 

"od;. inui,on,r"nr undorhcr salct) considcralions in producl dcsign.
Unit4r Reliabilit) (l2Hours)
Reliability tonsiderations in product design, Barh rub cune, Reliabilir! of systems in series
and parallel. Failure rates, MTTF and MTBF, Oprimum spares fiom ..fi'utiii,1i .onria.rution.Urits: Design ofdisplays and controls (t2Hours)

Y:,IY^r^t':,1"1:i?:c.,Comparibrtiry of disptays and lr,,nrrols. L.rEonumic aspecrs ot desisn.Anrnropomclrrc datd and its imporrancc ln de\iAn.

AE4-605 (A) product Dcsign & Dcvetopmenr

AEA-605 (A)

1ru,.y**llu?ry,

Relcrencesi



SRI SATYA SAI UNIVERSIW OF TTCHNOI.OGY AND MEDICAI. SCIENCES SCHOOL OF ENC'NEERING
Outcome based Curriculum for

Undergraduate Degree Courses in Engineering & Technology
Department of Aeronautical Engineering

Product Design & I\4anulecrurrnn - A k (.hrrale & R.(..Cupra. prerrrice Hall. Fngg.Product Dcsign -( .D. t ain. Buirnc". ltoot.r
I0dustrial dcsign for EDgjncers _W .H. Mayall. Itilti.
Product Design & Decision Theory _ M.K. Star _ prcntice Hall

M,.'
:x,*J:ffisr_



SRI SATYA SAI UNIVERSITY OF TICHNOI.OGYAND MEDICAI- SCIENCES SCHOOT OF ENGINEERING
Outcome based Curriculum for

Uhdergraduate Degree Courses in Ehginee.ing & feclnotogy
Department of Aeronautical Engineering

AEA-605 (B) Management and Entrcprencurship

AEA-60s (B) Nlanagement and Ent*p""r"*rfllp

Course Prcambles:
. Understanding basic concepts inr Understanding the role and

dcvelopment,

the area of cntrepren cursh ip,
rmpoftance of entrepreneurship i.ol. cconom jc

3Hrs/Week l

r Developing personal crcativity and enlrepreneurial initiativc,. Adopring of rhe key sreps in lLe elabora,i* 
" 

i Or ri"..r-ia"",. Undcrstanding the slages ofthe entreprcneurial process and the resources needed lor
^ 

lhc succcss[ul dcvcloprncnl ol cltrcprcncuflal !cnturcs,
Lourse Outcom€s:

r Identify the elemetrts ofsuccess ofentrepreneurial ventures.. Consider the legal and f.inancial_conditjon, tir, .tu.ting u iu.iness venrurel. Evaluate the cft'ectiveness of drflcrenr cn,,.p..n"urij"i**g,""..r..,t,ft. U*i"perlbrnrancc indrcator. ol.!nlrcprencunal a;ttviry.

Unit l: Managcmrnt & planning ( t 2Hours)
Delrnllr,rn- Intp()rtance Nl[rre lnd Char:rctsrislics ol.Managctncnt. Managcmcnr I-uncrions.Roles oI M,n..rger. Levets uf Vanapemtnr. ManaBerirl Si,lil.:i;;;;.;;;;t'ndmrnirrrarior.
Manase,ncnr as a scicnce. en a F-res.,on Nai";;:l;;;;i:,;::'r",;'ill',ifi",r, n,rn,,,n..Typcs ot Plans. Srcps in ptanninr. Limiraiions of ptanning. D""ia;; ilJlrg Mcaning.f)pcs ofDccisions- Srcps rn Dccis]on Malrng.
Unir 2i Organizing and Slaffirg ( t2Hours)
Mcanints, Nature and Characteri.tics ot.Organizarion process ut.Organ i/a tion. prrnciples otorganization, Deparlmenratization, Coinminees ;:";;g, ;;ff";; Commiftees,Centralizarion Vs Decentralizarion of Authoriry ,ra n"ip?"riiili V, S-pan of Contr.ol(Definirion ontyr. \arur( and tmporran..e otsratfing. pr..;;l- s;i;;;;; 

"i5'n.",'ui,,,.n,.Unit 3: Entrepreneurship (I2Hoursl

::l:::: :l"all:lrencur.,tmporra ce of Entrepreneurship, concepts of Enrreprenelrrship,

::"t:.j-l::::: ?1,_._,:.:'trl 
Entrepreneur, Classiltcation of Enlreirencurs. Enirepreneur'_

^, ErrErgrng ( r.rs\. ( umparson between Entrepr.cneu. lnd fntrepreneur. vvlhs ofFnrreprencurship. Fnlrepreneurill Derclopment ,oa"rr, I n,."pr.n*r,"ii- 
" 

f .0rn."1'"r.,llProblcrns laccd by Enrrcprcncurs and capacil) building f"r. f ,,"I"p,"r"rr.f a. 
'

Uni14: Ivl-odern Small Business Enlerprises ( l2Hour;)
Role of Small Scalc Induslries. Conciptr and definiritrns of SSI Lnternri.es, Cioverntnenrpoiicy and development ofthe Small Scale sector in Indra, Crowrh ,ra pJ.rl._ur". ofS.uttScale Industries in India. Sickness jn SSI sector, p.oU"., tir. Sn,ult i.uie-lindust.ies, fmpuctof.Globalization on SSI, Impact ol WTO/CATT 

"" SSf., er.;fl".y fnai.,,y una firyIndustry.
Unit 5: Project Management (l2Hours)
Meaning of Project, Project Objectives & Characrcristics. projecr klentilicati,urcLL,vcs (x Lnaracrcnsr,cs. froJect ldentilicalion- Meaning &
I:]f:T:,-Ol':.i":,^ Lil'e Cvcle. 

. 
Projecr Scheduling. C"p;,"r e,,as"lir;, aenerating ,&GeneratingInvestment Projecr Proposal. projecr Rep

I ilt}'

3 L:T:0P 3 Credits

Necd and Sgnificancc of Report. Co

",trtrP'



SRI SATYA SAI UNIVERSIW OF TECHNOIOGY AND MEDICAT SCIENCES SCHOOL OF ENGINEER'NG
Outcome based Cuiriculum for

Undergraduate Degree Courses in Engineering & lechnology
Oepartment of Aeronautical Engineering

i:illllil,,"r. ProjecL \rrrtysrs-Mrrr.ter. .fcchnicxl. 
|-inancial. Economic, Ecotogical. projeclt!arucrron rnd Sctcction. prorccr tinancing. projcct i;r,;r;;;;;;,i;,; 'p]iic. 

rrur,an a
f,l;illl::iil::, ^*(rs ur Proir(r Managi'tr",,t. 

'."'"q,1'i,".-i:".'s,rclcssrur rqc.r

R€lerences:
. Plinciples ofManagement p. C. Tripathi, p. N. Redcly Tata Mccraw Hill,. Dynamics of Enrrcpreneurial Devclopnrenr & Munrg.;r";r V;, O"rr, nr""l"r"Publishing House.
. Managcnlent Fundamentals_ Concepts. Application, Skill Devclopment_Robers Lusicr.Thornson

9l S.trr S.t
& reoi.rt -Unrve.gty ot ldrnot6!

soerlas S€rtu ar,,)-'



AEA-606 Minor project

Al.tA-606 l\'linor Project 0L:0T:{P 2 Credits ,lHrs/ll eek

SRISATYA SAI UNIVERSIW OF TECHNOI.OGYAND MEDICAI, SCIENCES SCHOOI- OF ENGINEERING
Outcome based Curriculum for

Undergraduate Degree Courses in Engineering & Technology
Department of Aeronautical Engineering

Course Outcomes:
At the end ofthis couBe students will demonstrate the ability to. Analyze thc dynarric rcsponse and thc calibration of"few instmnrents. Leam aboul various mcasurement devic.., tt 

"i,. 
.hu.o"t".i. ti"Ii.-,t ;i. up.ru,ion unarheir limitations

. undcrstand stali{treal data analyris

. Understand cornpulenzed data acquisilion.

. Conceive a problem statement either from rigorous lirerature survey or from thercqurretncnts raiscd lrorn necd analvsrs

' Design. irnnrcmcnl and tcsr lrrc prototypc argorithm in ordcr to sorvc rhc conccrved
nroblem.

^ ... .Write comprehensi!e rcpon on Minor projecl work.
Guidelines:

r Minor Project should cater to a small system required in laboratory or real life.. After interactions with course coordinalor and based on comp."f,.'rai',.lr"*,r*
surycy/need analysis. the studcnt shall identify the tirle and d'efi"" ifr. 

";* *aPreambles of Minor project.
. Stlldenr is expected to detail out specifications. methodology. resources required.

critical issue-s involved in design and implerrentation and iibrritit,"-propo.ut *i,t infirst weck ofthc scmcstcr.
. The.student is expected to exeft on design, development and testing ofthe proposed

work as per the schedule.
. Art work and Layout should be made using CAD based pCB simulation software.

Due con^siderations should be given for poi.ver requiremenr of ttr" svsi._. m.ctranical
a\pecls for enclosure and conlrol pancl design. '

1r##ffi:"r
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Name ofFacuky: School of Engin€ering

Name of Department: Aeronaulical Engineering

Minutes of Board ofStudies Committee Meeting Dated on 0u0sr020

The Board of Studies Commiftee Meeting was held in the room of Department of Aeronautical Engineering at 2il0
PM. on 0l/05/2020, Following members were present.

l. Mr. Prashant Singh, Asst. Prof.(Aeronautical Engineering) - Chairman

2. Ms. Sonu Mitral, Asstt. Prof. (Aeronautical), Member

3. Mr. Anil Verma,Assisl. Prof. (Mech.), Member

4. Mrs.PriyankaJhavar,AsstProf(Mech.)Member

The chairman of Board of studies committee welcomes and appreciated the efforts put up by the faculty for
progress ofthe departmental activities. The following Agenda points were discussed and resolved.

Agenda Preplration ofsyllrbus and Scherne for VII & VIII Scmester

Discussion Scheme

Scheme and syllabus was put up before the member as per recent AICTE Cuidelines, It was discussed in Detail by
the Members and some modifications were suggested.

Resolution of the Discussion:

It was resolved that the scheme and syllabus as proposed with some modification and may be accepted

The Chairman thanks the members for peaceful conduction ofmeeting.

Signature ofAll members (I[cluding Chrirmrn)

l. Mr. Pra.hanr \ingh. A55r. Prol.{ Aeronaulical Ingineering} , n^n-^, $-
: Vs. Sonu Vilal. A..n Itol. (Aeronautical/. \il"rU"r-5d

i. Mr. Ani I Verma.A..i.r. Prof. r \.4ech.,. Vemr.. 
"hn]\n\4. Vrs.Prilanla Jharar.Ast Prof tVech. rvember\ pLl

'.*Kl*'

w
Chairman



SCHOOL OF ENGINEERING
SRI SAT}'A SAI U\IVERSITY OF TECHNOLOGY A\ID I\IEDICAI- SCIENCT]S

Scheme of Examination _ AICTE pattern
Undergraduate Degrec Courses in Engineering & Tcchnology

Bachelor of Engineering (Aeronautical Engineering)

VII SEI\IESTER

\la\ihum It!rks t heory st,)r

t)rd

Quiz / Quiz / I, 'l'

I t0 l0 l .1

l I
l0

l0 I
100

 EA 70.1 (h.o ( o,c l,lc(nc-lll

 LA-705 lt0 t00 l0 j
S.ll-Srudy/CDlScminar :00 r00 l
I (rT1t, 110 ll0 .120 tl 20

AEA-701lA) AnTraffic C(jntrct and plannins

 a  ?l)r (B) Flighr lnstfunrcntlti.nr

(h.tr Coh Iil.ctirc-lll
AEA-704 (A)UAV S].slem

AEA-704 (B) Farigue and fraourc sysrem

d(

Hdu,;:tm'91



SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSI'TY OF'I'ECHNOLOGY A\D NIEDICAL SCIUNCES

Scheme of Examination - AICTE pattern
Undergraduate Degree Courscs in Engineering & Technologl

Bachelor of Engineering (Aeronautical Engineering]

vIII SEi\IESTER

/'-

End
Ntid

t Quiz l
t. 1

l0

t0

l0 l

I At,  801 l0 0

AE -80.1
110

't()T,\t-
tl0 ll10 0 llt llt

Ili'r[m l]k.litr - \'
AEA-801(A) Avio ics

.lea-so: t 
g) tndusrrial i;dfi;id

AEA 801

eEa-t031A1 econornic poticiei in tniii

AEA-803(B) Inremcr oiThinss

:-i1.l1l1Li:ryi:l*l*'"a,be prev,dcd i\ Nr rhe airabiriry or facurty in nc unile.siryand studcntshourd ptuduceprrorpemrssron trom Dean wnh a batch rtJ tea{ 5 srudenl!

E'#**$*r'
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOCY AND I\IEDICAL SCIENCES

7tr'semester Syllabus _ AICTE pattern
Undergraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering (Aeronauticat Angineeri;g;

.lE.\-701 Computational Fluid Dl.ranrics

Couse

4,EA-70t Compulationat Ftuid Drnamics .1L:oT-:t p- .t Credits .tHrs/Wceki_1""*^l
Course Preamble:

. To introduce Goveming Equations ofviscous fluid flows
' J;rll:i:** 

numerical modeting and irs rote in rhe field of fluid flow and heal

To enablc the students ro understand the various discrelizalion ntethods. solutionprocedrLres and turbulence motleling.
To crcatc confidcncc to soltc coninlcx problcms in the ficld offluid flow and hcattranstcr by usrng high *pc"d contputc.s.
Outcomes:
Upon completion ofthis course, the studcnts can able
To creatc nunlericar rnodering and its rore in rhe field offluid flow and hear transfbrTo use the va ous discrctization nlethods, solution procedures and ;;;;;--modeling to solve flow and heat rransfer problerns.

Unitl: Coverning Equations and Boundan. (,onditions fl0 HoursI
Basics of complrrational fluid rlvnamics G"i.,",;; ;q;;;;;"r';i-nrii aynr,.t"._cuntirr;ty,Momenrun'. and Energy cquations ch".i.ur ,;.;;;'" ;,;;;ff;;.;;;r",il"ry condirions.Timc-avcragcd cqLrarions tbr Turbutcrrr.. Flow-TurUif 

",*< ii,"r" 
"ii"igy 

uquu,;on.Varhcnrarrcal bcha\ iour oI pDFs on CFD_F iprrc. n"*U"ii. ,ra-riyiiiUot,c cquorio,,.Unit 2: Finire Difference and Finite votum" rv"tr,oas ioioiriuri,i"'rii ii"r".fDeri'arion. of tinitc ditl'erence equarions Simple M"th.d._c;;;;;l' i,,it'1,'oi, tt. tirrt anasecond ordcr accur.acy-Finite volumc formulatlon flr, ,tea,ty srrte On", f*"o una ffr,""_dimensional ditlusion problems-parabolic cquarrons E,,pf i.,ilrJlrrlpf i.i, 
"ciremes 

L_xampleprnblems Lrn cllrpric and narabolic cquarion. Use of l:rnir.. Diflerence anJ l_rnitc Volumemcthorl\
Unil 3: Finite Volume l4ethod for Convection Diffusion 0 Hourst
Steady one-dimensional convection and ditfusion{en tral 

- 
,i"rrj a,ff.,"."ing schemesproperties of discretization schemes Conservativ.n"rr. Sorna.;n"r.. 

_-T_an.poaru"n"rr,

Hybrid, Power-law.QUICK Schemes.
Unit4: Flow Field Analysis (10 Hours)
Finitc volumc mcthods-Rcprcscntation of the prcssurc gradicnt tcrm and continuity cqllationStaggcred grid M:T:'],],1], cquatrons-pressure ind Velocity 

- 

",].."",iun. 
t."r.u."( orreclr,)n(quatron. SIMpLL algorirhm and irs tarianrs plSO Algoliihrns.

Unit 5: Turbulence Models and Mesh Generation (10 Hours)
Turbulence models, nrixing Iength model, Two iquation ik_€y models,High and lowReynolds nunrber models Structurcd Crid generarion-Unsu.u"u""a i;riJ g",r.."rion MeshLefincment Adaptive mesh Sot'twarc tools.k{

'.*'SSH"'IH'ffi'

A>
\(a\,

Rclercnces:



SCHOOL OF ENGINEERING
SRI SATYA SAT UNIVERSII'Y OF TECHNOLOCY AND NIEDICAL SCIENCES

71r' Semester Syllabus _ AICTE patter;
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering (Aeronautical Engineering)

. Vcrstccg. H_K.. and l\{alalasckcra. \\...,,An Intluductlon to (.ontpura!ional FluidDynanricsr Thc tin ite volume Merhod,,. p.,,, r",; i;;.;;,"; 'L;;.'rr..li"i'iriJ,"r 
rrur.. Cho\hdilsr;dirr. p.S..,,( onrnurcr Silrularion ot.flo\r.and hea, ,*r..rirf . i",l'V",r.r" Hi,fPuhli\hrng ( (,n)pi1r\ Lrd. lqg)i

Computational ftria Ovnanrl* 01.:0T: I P I Credits 2Hrs/Wrek

List of Experiment:

. Inlroduction to Modeling and Simulation Software to Aerodynamic problems.. Solution fbr rhc onc dimensionat wavc cquations using cxpliiit ,r"it,-oJ ot l_u^ U.irgFinire f)iffcrence Mcthod (codc developmcnt). Solution for the one dimensional Hea!_Conduction Equarion using Explicit Method usingFinite Ditlerence Method (Code Develonmenr). Generation ofthe Algebraic Grid (Code Development). Generarion ofthe Elliptic Crids (Code Development). Nutnerical Simulation of flow over. an airfoil using commercial software packages.. 
f.1l]:ll*, S im u tarion of supersonic flou, over a iedg" uring 

"ornrn"."iut 
Sott*u."pac(ages.

. Numerical Simulation of flat plate.Boundary Layer using commercial Software packages.r Nurnerical Simulation oflaminar flow through pipe usi; 
"o,",";;;iui ;;;i*r..packagcs.

r Nunrerical Simulation of ilow past cylinder using Com,nercial Soflware packages.

Lab Outcome:
Student can able to do the coding for Boundary Laycr, laminar flow through pipe, Hearconduction. supersonic flow over a wedge, Row over an ar.foiiana .ut.'.irI,irution ro.various structures.

,.mr#fffi'rr



SCHOOL OF ENGINEERING
SRI SATYA SAI T]NIVERSITY OI.- TECHNOLOGY AND 1\IEDICAI- SCIE\CES

7tr,Semester Syllabus - AICTE pattern
Undergraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering (Aeronautical Engineering)

AEA-702 Rockets and Missile

I 
AEA-702 Rockets and lllissile -l Credits 3Hrs/Week I

. Parker, E.R., "Materials for
tg82

and Spacccrall". I,lc(iraw Hill Book

-*F, \>-- -

Course Prcambl€:
To grvc cr.posure on irnportant topier like rockct.rnolron. rc(ket rerodynanric. and strgrng &.ontrol ot rockcrs ro sludcnti to cnrich rheir knowledge in rherr.".lri.,ji" if gh,
Couse Outcomes:

o Knowledge in rypes ofrockets and missircs with respecr to Indian & inremalional
sccnario

. Caining inl'ornration.s on acrotlynantics ol.rockct and missilcso Knowlcdgc on slagcs and rernotc control ofrockcls issilcs.

Unit I: Classification of Rockets and Missiles (10 Hours)
Various methods of classification of rnissiles and rockets Basic aelodynantic characteristicsof-surl)ce to surf'acc, su('ace to air, air to surfacc and air to air nrissiles' er,u,rpt"a otuu.;ou.Indian space launch vehicles and missiles Cunent stahs .f f 

"Ji"r- 
.*t.il,.granrme withrespec( to intemational scenario.

Unit 2; Aerodynamics of Rockets and Missile (10 Hours)
Airlrame components of rockets and^ missiles forccs octing on n missile whilc passingthrough atmosphere classification of nrissiles-slender i"-af-"*"afr""ri., method ofdcscribing forccs and momcnts lift forcc ancl lutcrol nro,ncnt_iarc_t uJ.oafnun.,i. au*pirgmomcnt-longitrLdinal moment-irag csrinrarion up w,sh and downwash in',rrssirc bodics
IOCkCt dtSperston.

Unit 3: Rocket Motion in Free Space and Cravirational Field { l0 Hours)
One dimensional and two-dimensioncl rocket motions i, ti.a apra"_ ,,rA hontogeneousgravitational lields description of vcnjcal, inclined and gravitf turr trajectories_
detelrrination of range and alritude simple approxirnations to det;in;bu;;ut vclocity andaltitude-estimalion of culmination time and aliitude.
Unit 4: Staging of Rock€ts and Missites (10 Hours)
D.esign,philosophy behind mulri slaBing olllunch rehicle,i and ballistic mii.iles opUmr/alionot multlstase vehicles-stage separrtion techniques in atmosphere and in space stage
scparation dynamics and lateral separation characterislics.
Unit 5: Control of Rockets and Missiles (10 Hours)
Iitroduction to acrodynamic and jet control methods various typcs ol. acrodynamic control
nethods for tactical and short range rnissiles_aerodynamic chriact..istics-rarious types of
thru-sl vector contaol nrethods including secondary injection thrust vector control f-or launch
vehicles and ballistic missiles.
Ref€rences:

. Surton. G.P.. "Rocket propulsion Elements... John Wiley & Sons Inc., Ncw york,
5lhEdition. I993.

', <r$ 5l un,lerlrr d rrdrn0d

3L:{}T:{lP



AEA-702 Rockets and i\Iissih 0L:0T:lp ] I Credits [2H..Altek

SCHOOL OF ENGINEBRING
SRI SA'IYA SAI UNIVERSITY OT'TI.]CHNOLOGY AND MEDICAL SCIE\CES

Trr,Semester Syllabus _ AICTE pattern
Undergraduate Degree Courses in Engineering & Tcchnologv

Bachelor of Engineering (Aeronautical Engineering)

List of Experiment:

. Detemination of heat of combustion of Liquirl fuels

: I:::::TiI l*h poinr and fire point ofdiesel, pensky-Marrins Apparatus.
' ,i:r::[H:. 

*. 
"fflect 

of remperature on Kinematic Viscosity of giycerin by Redwood

. Proximate Analysis ofwax and coke.. To detcrminc thc calorific valuc ofsolid fuel using Bornb Calorinrercr.

Lab Outcome:
Student can able to identify heat ofcombustion of Liquid fuels, proximate Analysis of waxand coke, and able to calculate the value offlarh poini, cator,fic vrtr" 

""a 
,i.#,r, 

"fn ",
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AEA-703 (A) Air Traffic Controt and planning

AEA-70-l (A) 
] ai. f .rtf"ionrrof ,nd pianning

L 3 L:{}T: I P -l credits -ltlrs/\l eek

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIvERSITY OI.'TECHNOLOGY A:\ID }IEDICAL SCIENCES

7'r, Semester Svllabus _ AICTE pattern
Undcrgraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering (Aeronautical Engineering)

Program Electivc-lV

. Aircralt Manuai (lndia) Volume 1". latest Edirion The English Book Srore, l7_ l,
Connaught Place. New Delhi.

. PA\S - RAC - ICAO DOC 4444". Lareg Edirion. The Fngtish Book Srore.
(-onnallghr Plaue. \en Delhi. L ,,''

',,.,l-tli:ii"Jsf

Course Preambl€:
To strdy the procedure ofthe lbrmation ofaerodr.ome and its design and air traflic control.
Couse Outcomes:

. Undersmnding the requirement ol-air traffic control sysrents and rypes ofair trafficconlrol system.

. Knowlcdgc in llight inlormatiotl systcms and rulcs ofair traflic systcms.. Knou4cdge indirection indicalor systems for air navigation.
Unit I: Basic Concepts (10 Hours)
objectives ofair t*ftic conhor systems - pa.ts ofATC sen ices - scopc and provision ofATCS VFR & IFR opeEtions Classification ofATS ui,,pu.", Vur;ou. t inA. ofscparation 

.Altimeter setting procedures - Esrablishmenr. designarion anJidentiticarion of
tunits proridrng ATS Dirisiorr of rc.pon.ibiliryof e,rnrlol.
Unit 2: Air Traffic Syslems ( l0 Hours,
Area conrrol service. assignment ofcruising levels _ minimum flight altitude - ATS routes andsignificant points RNAV and RNp - Verical, lareral and longi,iJinui ."pu*iion. tu."a o"rinrc-distalcc Al'( clcaranccs flighr plans _ position rcpon
Unit3: Flight Inlbrmation Systems (10 Hours)

lr,*, 
-:il:e.: Ultl:.adar rcrminotogy Identification procedures using prinrary / secondaryractar pertormance checks - use ofradar in area and approach control iervices _ assurance

control and co-ordination between radar / non radar conirol _ emergencies Flight
infonnation and advisory service Alerting service Co-ordinatioi and e,r,ei.g.r"y
procedures - Rules ofthe air.
Unit 4: Aerodrome Data (10 Hours)
Aerodrome data - Basic terminology Aerodrome reference code - Aerodrome retarence
point -Aerodrome elevation Aerodrome rcference temperature Instrument runway.
physical Characterislics; length of prinrary / secondar.y rinway Width ofrunways
Minimum distance between parallcl runways etc. obstacles iestriction.
Unit 5: Nayigation and Other Services (10 Hours)
Visual aids for navigation Wind direction indicator Landing direction indicator Location
and characteristics ofsignal area Markings, general rcquirenrents - Various nlarkings _
Lights, general requirements Aerodrome beacon, identification beacon Simple apfroach
lighting system and various lighting systems VASI & pApl - Visual aids fbr.denotrns
obstacles; object to be rrarked and lighter Emelgency and othcr seFr'ices.
References:

,frS$Ylu;''.nt



SCHOOL OF ENGINEERING
SRI SA'I'YA SAI UNIVERSITY OI.- TECHNOLOGY AI,{D NIEDICAL SCTE:{CES

Trr,Semester Syllabus _ AICTE pattern
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering (Aeronautical EngineeringJ

.\E.f-703 (B) Flight Instrunrentarion

Flight InstruInentation -lL:0T: I P 3Hrs/Week

Course Pr€amblei
. To familja ze rhe available hasic concepts of Flight instrumenrs lo the engineers.. To Undcrsland rhe necessar.v knowlcdge rt or u."-n""a"a in .igriii"on"" una op..o,iomof Flight inslrurnents

Couse Outcomes:
. The sludents will also have an exposurc 10 variolls topics such as nteasufement

collccpls. air data scnsors and I

i,.,*,,"n,. p"nuini,,g;;r;;ffi:ffi:."]1[,i:iIIiTf;il:1,#i:,;#1.,"",,,i*
. Student will be able ro deploy these skilfs etfectilrety in ,,ra'...io"aing una urufyringthe instrumentation methods in avionics engincering.

Unit l: M€asuremcnt Science and Displays (10 Hours)
Inslruntcntation brief review-Concenr oi a"orur.rl"nt_E.,ors and error cstinlalion_ functional.lertrr.nts ofan instrurn(nt \)sletn irens.lrr.rr.s _ cla.sificatroD _ Starie and rlynatrrrecharacteristics- calibrarion - classificalrr\n ot ai.crrtr inrrnim.nt, ] rrri.u,rl"ii u,rpr"r. p"""r.and cockpil layout.

Yl':"r,'^i]1.?.1:: LTrlumcnts and synchro Transmission Systems (10 Hours)
/\ rr oari rnstruntcnls_atrspccd. altituJc. Vcrtical spccd indicators. Slatic Air tcmpcrarurc.
Angl-c ofatlack mcasurcmcnt. Synchronous data iransmission sysi;;' 

*'
Unit3: Cyroscopic Instruments (I0 Hours)

fl^"::t" l:O 
its properries. gyro sy{rem, Gyro horizon, Direction gyro_direction indicator,

Karc Byro-rale or tum and slip indicaror. Tunr coordinator. accclerarion and tumrng enor..Unit4: Aircraft Compass Systems &Flight Management System tfO Houi.l
Direct reading compass, magnetic heading r.eference"system_ietecroi.i.,r"ni, n.,uni,or"a
g,.roscope system, DGU, RMI, deviatjon compensalor. FMS_ Flighr planning_flight patlr
opt rnr izrtion-oper ationrl modes-4D llight managcmerrt
Units: Power PIant Instrumerlts (10 Hours)
Pressure measuremenl. temperature measurement, luel quantity measrlement. engtne po\rel
and control insttuntcnts-measurcment ofRpM. manilold pr..,,,... ,o.qu.. 

"*hu,,a, 
gu.

tcnrpcralurc. EPR. lucl flow. cnginc vibration, nronitoring.

References:
. Doeblin E.O. 'Measurcnlenr Systens Application and Design,,, McGraw_Hill, New

Yolk. 1999.
o Hanyl.Stilz, "Aerospace Telemetry,,, Vol I to IV, prentice_Hall Space Technology

Series.
. Murthy. D.V.S.. "Transduccrs and l\,leasurerncnts.., McGraw_Hill. 1995. Pallct, E.HJ. "Air.crah lnstr.umer{sr& Integ}rled systerns... Longman Scientilil'irllct. LH.J. " \ircrafi Inst11rmerlsl( lnle!r.

Te.hrricrl. VcClan-H rr-, nrr 
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\I\,'ERSITY OF.TECHNOLOGY AND NIEDICAL SCIUNCF,S

7,r, Semester Syllabus - AICTE pattern
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering (Aeronautical Engineering)

Opcn Core Electite-lll

AEA-70:t (A) UAV Svstenr 3 Credits 3Hrs/Week

Course Preamble:
o To nrake the students ro understand the basic concepts of UAV systems design.Couse Outcomes:
. Ability ro design UAV system
. Abiliry ro idenrify different hardware for UAV.

Unit I: Introduction to UAV (10 Hours)
History of UAV-classification_lntroduction to Unmanned Aircrati Systents--modcls and
prolotypes-Sysrem Composrtion_applicar ion.
Unit 2: The Design of UAV Systems (10 Hours)
Introduction to Dcsign and Selection ofthe System-Aerodynarrics and Airfiame
Conligurations Chara(eristics ofAircraft Types Design Standards and Regulatory Aspects
UK,USA and Europe-Design for Stealth_control surfaces-specifications.
Unit 3: Avionics Hardware (10 Hours)
Autopilol-AGL-pressure sensors-serr'os_accelerometer gyros_actuators_power supply processor.
integration, installation, confi guration, and tcsting
Unit 4: Communication payloads and Controls (10 Hours)
Payloads-Telemetry-tracking-Aeriai photography_controls-plD feedback_radio control
liequency range modems-memory system-simulation_ground test_analysis_trouble shooting
Unit 5: The Development of UAV Systems (10 Hours)
Wa)points navigation-ground conlrol software-system Cround Testing Sysrem ln-i.light
Testing Future Prospects and Challenges-Case Studies Miniand Micro UeV.

References:

. Reg Austin "Unmanned Aircraft Systems UAV dcsign. development ancl deployment.,,
Wiley.20l0.

. Robert C. Nelson. Flight Stability ahd Automaric Conrrol. McGraw_Hill. Inc. t 998.

91 s.tt! SC Ur'r!<.-.) of ledrrdoql
i Eaalc.l gre.E S.tto.' (ar ,)

AEA-70,1 (A) UAv Svstem
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVfRSITY O}- TECHNOLOGY AND ]\IEDICAL SCIENCES

7,r'Semester Slllabus - AICTE pa erll- 
-- "'

Undergraduate Degree Courses in Engineering & Technologv
Bachelor of Engineering [Aeronautical EngineeringJ

AE,\-704 (B) Fariguc and }-racture

AEA-701 (B) ['atigue and Fracture

r Ability to apply mathematical knowlcdge to define fatigrc behaviors. Abiliry ro perfom i'arigue design. Abiliry to analyscs thc t,.acturc duc to fatiguc

Unil I: Fatigue of Struclurcs { l0 Hours)
S.N. curves-Endurancr lrmits-E[fect olmean stress, Goodman, Cerber and Soderbergrelations and diagrams-Notchcs and stress conccntrations_ Ncube.s rt.es, co-n_"int.ationfactors-Plasric stress concentrarion faclo'._Not.hea S.N. cu*eJ;;;;;;;;;;;p*,"
nraterials.
Unit 2: Stathtical. Aspefis of Faliguc Behaviour ( l0 Hours)
L,'w cyclc Lrnd high cvcle farigue-Coffin-Vlnsonr rclarinn_l r.rn,itron lif(_cyclic srralrhrrdcn inB.and so fi ening-A nrly.rir o f Ioad lri.ruric._cyc re lut ni rn; ;:;;,r;:'_i ,,. r tr i*danrage-M iners lheory-Other theorics.
Unit 3: Physical Aspects oI Fatiguc ( l0 Hours)
Phasc in latiguc lifc-Crack initiatron-(irack growth_Final Fracturc-Djslocations_latiguc
liacfure surt'aces

Unit 4: Fracture Mecharlics (10 Hours)
Strength ofcracked bodics-potential energy and surf.ace cnergy_Criffith s theory_lrwin_
Orwine\tension of Criffirh s rheoO ro ductile materials_st."L unufy.i. oi.;"ru""t"a toai".-
Erlecr ol lnrckness on lraclurr toughness -stress intensrty laclors for t)?ical .geometries.
Unit 5: Fatigue Design and Testing (10 Hours)
Safc Iife and Fail*afe design philosophies-lmportance of Fraoure Mechanics in aerospace
structures-Application to composite materials and shuctures.

References:
r Prasanth Kuntar. ,,Elcnrcnts of ti.acturc mcchanics,,.Whccter publication. 1999.o Barrois W. Ripely, E.L.,,.Fatiguc ofaircraft structurc,,,pcrgamon prcss. Oxford, I9f3j.

Course Preamble:
r To under.stand the basic conceprs

Irnnonrnce dt' lfaalur( rcchanics rn
Couse Outcomes:

involved in faligue analysis and to studv the
aerospace applications.

-l L:0T:0P -l credits 3IIrs/Week
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SCHOOL OF ENGINEERING
SRI SATYA SAI T]NrvERSIl'Y OI,- TECHNOLOGY AND ]\tEDICAL S(]IENCF]S

7ih Semester Syllabus _ AICTE pattern
Undergraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering [Aeronautical Engineering)

AE.{-705 Projtcts Stag(J

Course Outcomes:

At the end ofthis course students will demonstrate the abilitv to. Dcstgn and \ alidare <lecrrical alg.rrithms Ibr oprimum solurion. Analyze the d),namic rgsponse and the calibration offew instruments

_ r Br-rild projecls as per industry and socier) demands.
Cuidelines:

. Mihor Projcct should cater to a small system required in laboratory or real life.. After interactions with course coordinator and based ol1 cornprehensive Iiterature
survey/need ahalysis, the student shall identitl, the title and define the ain1 and
Preambles of Minor project.

. Student is expected to detail out specifications, methodology, resources required,
critical issue-sinvolved in desi.qn and implemenrarion and;bmii the fioposalwirhinfirst week ofthe semester

. The student is expected ro exert on design, dcvelopment and testing ofthe proposed
work as per the schedule.

'.mEH;.mr

Project Stage-l 0L:{lT: I llP l0Hrs/\\ eek



SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSIl'Y OI.- TECHNOLOGY AND NTEDICAL SCIE\CI,]S

7'h Semester Syllabus - AICTE pattern
Undergraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering (Aeronautical Engineering)

.\E1-706 Self SrudI./CD/Srminar.

Course Preamble:
The main Preamble is to improve the nlass communication and convincing/understanding
skills of students and to give the students an opportunity to exercise their rights ,o 

"*pr..ithemselves. The evaluation will be done based on t-heir presentatio; work and group
discussion.

Couse Outcomes:
ln tenns ofcontent. studcnts will bc able to do thc lbllowing:
Presentation Skills
Thcy will be able to rnake use of visual, audio and audjo_visual material to suppon their
presentation. and will be able to speak cogently with or without notes. Students wiil present
either in groups or as individuals.
Discussion Skills
Students will be able to judge when to speak aod how much to say, speak clearly and audibly
in a manner appropriare to the subject, ask appropriate questio;s. use evidence to support
claims, respond to a r.ange ofquestions, rake part in meaningful discussion
Listening Skills
Students will dernonstrate thai they have paid close attcntion to what others sav and can
rcspond constructively. Through listcning attcntively, they will bc able to bujld orr iiscussion
truittllly' supporting and connecting u,irh other discusiants. They wilr be able to fbrow
academic discussions, infer nleanings fhat are not oveft. and take notes tionl a discussion or
prescntation.

Argumentative Skills and Critical Thinking
Students will develop persuasive speech, present infonnation in a compelling, well_structured,
and logical sequence, respond respectfully to opposing ideas. show depth-of knowledge of
complex subjects, and develop their ability to synthesize, evaluate and reflect on information.
Questioning
Through asking apploptiate questions, students will demonsttate their understanding of
discuisions and spark lurrher discussion.
Interdisciplinary Inquiry
Students will be ablc to reach across diversc disciplincs to apply thcorics, mcthods and
knowledge bases fronr ntultiple fields to a single question or problem.
Engaging with Big Questions
Students will engage with important questiorD that stimulate discussion and debate.
Studying Maior Works
Students will engage with works that are widely held to be
while rccognizing culrurcl dirersiry a1d rhe erer-clrrngingImportanr' 

k ,t'
d{q.vat

9t St i Sai un,\ergty of lb$nobr
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significant in the field of srudy,
nature of what is regarded as



SCHOOL OF ENGINEERING
SRI S,\TYA SAI T]NIVERSI'I'Y OT'TT]CHNOLOCY A\D \tEDICAL SCIENCES

8rh Semester Syllabus - AICTE pattrrn
Undcrgraduate Degree Courses in Engineering & Technologv

Bachelorof Engineering (Aeronautical Engineering)

AEA-801 Finite Element \I€rhods

AE,\-lt0l

Tat^ McGraw-Hill,

Malkus, Plesha and

Nerv

Wirr.

Finitc Elelnent \rethods 3L:01':0PP 3 aredil. I .tHril\l eel -
Course Preamble:

. To give exposure various methods of solution
method.

. An Innoduction to the I.inite Elemcnt Method, Reddy J.N.,
Delhi.

. Concepls & Applications of Finite Elemenr Analysis, Cook,
Willey India. New Delhi.

. Inrroducrion ro Fin e Elerncnrf,)n tngieeeling. ( hJndIn:rtlaHell. Xau:far
gr gt.i, !fr?"€rsr! ol'drl({e,f&f brEs sGd, (H fi-.

and in particular. the linite elelnenr

. Gives exposure to the fonnulation and the procedure ofthc fiiitc element method and
its application to varieties ofproblems.

Couse Outcomes:
. Writc llow chad of finitc clemcnl stcps and understand the convergcncc ofthe

problcm
. Solve stiflitess matrix for bar, beanr and frame problems using suitable boundary

condition.
. Plane stress and plane strain condition are used to understand 2d structurcs.. Apply the concepts offinite element methods to solve fluid flow and heat transfbr

problems.
Unit l: Introduction (10 Hours)
Revicw oI various approxinrate methods variational approach and weighled residual
approach applicatioD ro str.uctural nrcchanics problcms. finite differencc meth;s_ governing
cquation and convergence criteria of finite element nlethod.
Unit 2t Discrete Elements (10 Hours)
Bar clcmcnts. unilorm scction. mcchanical and thcrmal loading, varying scction.2D and jD
truss clement. Beam element - problems for various loadings ind boun-dary coflditions _ 2D
and 3D Franre elements - longitudinal and lateral vibrition. Use of iocal and natural
coordinates.
Unit 3: Continuum Elements (10 Hours)
Plane sness, plane strain and axisymmen.ic problems. Derivation of elemcnt mah.ices for
constant and lineat strain tliangular. elements and axisymmetric element.
Unit 4: Isoperimetric Elements (10 Hours)
Definitions. Shape function for 4. 8 and 9 nodal quadrilateral elemcnts. stilfness matrix and
consistent load vcctor, evaluation ofelement matrices using numerical integration.
Unit 5: Field Problem and Methods ofSotutions (t0 Hours)
Hcat transfcr problcms, stcady state fin problcms, derivation of clcment matrices for two
dinrcnsional problcms, torsion problcms. bandwidth- clinrination mcthod and mcthod of
f'actorizatiotl for solving simultaneous algebraic equations Features of software packages,
sources oferror,
Reference:

r..{

tr)
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSI'I'Y OII TECHNOLOGY AND iIIEDICAt, SCIENCES

8,'semester Syllabus _ AICTE pattern
Undergraduate Degree Courses in Engineering & Technologv

Bachelor of Engineering (Aeronautical Engineering)

4E4:!q! I rintte Etemeni lrettroai {)1,:{lT: I P I Credits 2Hrs/\l eek

List of Expcriments:

. Write flow chart offinite element steps.

. Study and understand the convergence ofthe problem.o Solve sriffness matrix for bar, beam and l.ramc problems using suitable boundary
condit rn

. Plane stress and plane strain condition are used to understand 2d structures.r Analysis ofbeams and framcs (bending problenls)r Analysis ofbcanrs and framcs (torsion problcms)
r Nodal analysis problem.
. Heat transfer problems.
. Problems leading to analysis ofthree dimensional solids_r Problems leading to analysis ofaxisymmetric solids.

Lab Outcome:
Studcnt can-able ro do the coding for heat transfer analysis. structural analysis and make
simulation for various structures.

it S.!r Stt tJh^6rty ol ledt tdogt
f, l.adl(,l Sdenc.t J.t|gr (l,l l)



SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSITY OF TECH\OI-OGY A\D IIEDICAL SCIENCES

8Ir'Semester Svllabus - AICTE pattern
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering [Aeronautical Engineering)
Program F:lective-\'

AEA_802 (A) Avionics

AEA-802 (A) {\'ionics 3 crcdits 3Hrs/Week- l
l

Course Preamble:
. To introduce the basic ofavionics and its neerl for civil and military aircrafis
' To impart knowledge about the avionic architecture and variou, uuioni". dotu bu."s

^ 
o To gain more knowledge on various avionics subsystems

couse outcomes:
. Ability to build Digiral avionics architccturc
. Ability ro Dcsign Navigarion sysrem
. Ability to design and perform analysis on air system.
. Integmte avionics systems using data buses.
o Analyze the performance ofvarious cockpit display technologies.
. Design autopjlot for small aircrafts using MATLAB

Unitl: Introduction to Avionics (10 Hours)
Need for avionics in civil and military aircraft and space systems _ integrated avionics and
weapon systems - typical avionics subsystems, design, technologies Introduction to digital
computer and memories.

Unit 2: Digital Avionics Architecture (10 Hours)
Avionics sysrem architedure data buses_ MIL-STD-t5538 ARINC _ 420 ARINC_
629.

Unit 3: Flight Decks and Cockpits (10 Hours)
Control and display technologies: CRT, LED, LCD, EL and plasma panel - Touch screen _
Dircct voioe input (DVI) - Civil and Military Cockpits: MFDS, HUD, MFK. HOTAS.
Unit 4: Introduction to Navigation Systems (10 Hours)
Radio navigation - ADF, DME, VOR, LORAN, DECCA. OMEGA, ILS, MLS _ Inerrial
Navigation Systems (INS) - Inertial sensors, tNS block diagram Sarellite navigarron
systenrs - GPS.

Unit 5: Air Data Systems and Auto pilot (10 Hours)
Air data quantities - Altitude, Air speed, Vertical speed, Mach Number, Total air
temperature, Mach waming, Altitude waming _ Auto pilot _ Basic principles, Longitudinal
and lateral auto pilot.
References:

o Pallet.E.H.J., "Aircraft lnstruments and Integrated Systems,'
201 l.

-1L:0T: I P

Pearsons. lndian edition

". Prentice-Hall. Englewood Cliffs.
Avionics Hand Book", CRC Pr.ess.

d(
N.J.,U,S-A, I993, SDi



SCHOOL OF ENGINEERING
SRI SATI'A SAI T]NI!'ERSITY OF TECHNOLOGY AND lVIEDICAL SCIENCES

8'r'semester Svllabus _ AICTE patt€rn
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering [Aeronautical Engineering)

AEA_902 (B) Industrial Aerod-vnamics

@ 
={T,rp 

--i 
"*dtr, T3Hry\leek I

Course Preamble:
o To familiarize the leamer with non_aeronautical uses of uerodynanrics such as road

^ 
vehicle, building aerodynamics and problems of flow rndue.; u,;.u;i";"

Couse Outcomes:
o Use ofaer.odynamics for non- aerodlmamics such as vehicle. building.. Solve the problems a d able 10 analyses vibrations during flow. Idcntify thc Annosphcric boundar.y laycr and applicarioni oi.wind cncrgy collcctors.. Analyze the aerodynamics ofroad vehiclcs, buildings and problents of flow inducedvibrations.

Unit l: Atmosphere (10 Hours)
T1,pes ofwinds, Causes ofvariation ofwinds, Atmospheric boundary layer. Etiact of rerrain
on gradienr h(ight. Slrucrurc ofturbulcnt flou.,i
Unit 2 :Wind Energy Collectors (10 Hours)
Horizontal axis and verlical axis machincs. power coelficient. Betz coefficient by ntomentum

Unit i: Vehicle Acrodynamics (t0 Hours)
Power requiremcnts and drag coclJicicnts ol- autonrobilcs, Efficrs of cut back anglc.
Aerodynamics of trains and Hovercraft .

Unit 4: Building Aerodynamics (10 Hours)
Pressure distribution on low rise buildings, wind fbrces o0 buildings. Environnrental winds incity.blocks, Special problems of rall buildings, Building codei Building ventilation and
architeclural aerodynanrics.
Unit 5: FIow Induced Vibrations (10 Hours)
Etfects of Reynolds number on wake fonnation of bluff shapes, Vonex induccd vibrations,
Galloping and stall llurter.

References:
r M.Sovran (Ed). "Acrodynamics and drag rncchanisnrs ofblullbodics and Road

vchiclcs". Plcnum prcss. Ncw yor.k, I978.
o Sachs. P., "Winds forccs in Engineering... pcrganron press, l97ll.

-r'RcJ[s,r
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SCHOOL OF ENGINEERING
SRI SATYA S,{I U\IVERSITY OF'I ECHNOLOGY AND NTEDICAI, S(]IENCES

8'h Semester Svllabus - AICTE pattern
Undergraduate Degree Courses in Engineering & Technology

Bachelor of Engineering (Aeronautical Engineering)

Open Corc Elective-I\'

nffiaia Jl:or:op J crcdits SHrs/\tcck

Course Preambles:
. The studcnts get clear perspectives about social sciences and the subject matter of

Econonlics.

' The studehrs gathcr fundarnental knowledgc and information about theoretical foundations
social scienccs cspecially Economics.

Course Outcomes

strategies of growth and

. The studenl becomes able to analyze individual rarionality in situations ofscarcity and
choice

Unit -l B_a,sic.features and problems of Indian Economy: _ (10 Hrs)
Nature oflndian Economy, dernographic featln.es and Humaniesource Developrnent 1HDI1,Problcnts ofPovcny. Uncnlploynlcnt, lnflation. incomc incquality. Black nroncy in lndia.
Unit-II Sectorial composition of Indian Economy (t0 Hri)
- Issues in Agriculture sector in India ,land refbrrniCreen Relolution and agriculrure policics
of India . Industrial development , small scale and coitage indusrries. indusrial policy. public
sector in India, service sector in India.
UnitJII Ecolomic Policies:- (10 Hrs)
Economic Planningin lndia , planning commission v/s NITI Aayog, monetary policy in
India, Fiscal Policy in India.
Unit Mentre state li'inance Relations, (l0Hrs)
Finance commission in India. LPG policy in India.
Unit-V Externals€ctor in India: {l0Hrs)
India'sforcign trade value composition and direction. India Balance ofpayment since 1991,
FDI in India, Impact ofClobalization on Indian Econonrv. WTO and Iniia.

References:
. Dutt Rudderand K.P.M Sundera:n (2001): Indian Econorny, S Chand & Co. Ltd. New

Delhi
o Mishra S.K & V.K Puri (200 I ) 

..lndian Economy and lrs development expcrience..,
Himalaya Publishing House.

. KapilaUma: Indian Economy: policies and pcrforrnances, Acadenlic Foundanon

AEA tl03(A) E(onomic poticies in lndia

On successf'ul completion ofthe course, thc student will:
. To enable the students to understand the theories and

development.

ttlar
I 3i1o $l Unrvrrety ol Tectnohqt
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SCHOOL OF ENGINEERING
SRI SA'TYA SAI UNIVERSITY OI'TECHNOLOC}' AND ]\,IEDICAL SCIENCES
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Course Preambles:
. To assess the vision and introduction of IoT.o Io Undersrand IoT Marlet pelrpectire
. To Implement Data and Knowledge Management and use of Devices in Io I .l.echnology.
r To Understand State ofthe Art _ IoT Architccturer To classify Real World IoT Design Constraints. Industrial Automation in IoT

Course Outcomes:
On succcssful complction ofthc coursc. thc studcnt will:. Understand the concepts oflntcrnet ofThings. Analyze basic protocols in wireless sensor network. Design IoT applications in dit]erent dornain and bc able to analyzc their perfbnnanceo hnplement basic IoT applications on embedded platfonn

Unit l: Introduction to IoT - (10 Hrs)
Defining IoT. Characteristics ofloT, physicaldesign ofloT. Logical design ofloT,
Functional blocks ofloT. Communication models & Apls
Unit 2: IoT & M2M - (10 Hrs)
Machine to Machire, Difference between loT and M2M, Software define Netwo.k
Unit 3 :Network & Communication (10 Hrs)
Network & Comnlunication aspects Wireless mcdiurn access issues, MAC protocol survey.
Suney rourinB protocols. Sen.or deployrrrent & \ode discovcr), nur, 
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drssemtnarron (-hallcnge. in IoI Design challenges. Development challengei Sccuriry
challengcs, ()ther challenAes
Unit 4 :Domain specific applications (6 Hrs)
Domain specific applications ofloT Homc automalion, Industry applications. Suweillance
applications,
Unit 5: Other IoT applications (6 Hrs)
Developing IoTs Introduction to pJ,,thon, Introduction to different IoT tools. Developing
applicalions throu€h IoT tools. Developing sensor based application through embedded
system platform. Implementing IoT concepts with python.

Reference:
. Vrjay Madiserti, Arshdeep Bahga, ..lntemet of Things: A Hands_On Approach,,. Waltenegus Dargie, Christian poellabauer, "Fundamentals ofWireless Sensor

Networks: Theory and Practice,,
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Preambles;
The object of Prolect Work II & Disserrarion is to enable the student to extend fufiher the

lll::lll",':...-,:0, trJ<en up under project srage-1. eilhcr fully tt cor.t;cayp,actic"t o.rnvul\ints buth thcot.eticrl rn(i practirrl uork. unrlcr rhc guid.rnce ul.ir Supervrsur liom thEDepartntenr The as{rgnnlenr lo normall} itrcludc

. In dcplh study ofthc ropic assigncd in the light ofthc Rcport prcparcdir Review and flnalization olthe Approach to the problem relatingio the assigned topic;. Preparing an Action plan for conducting the investjgation, inclMing tearn work;r Detailed Analysis/Modeling/Simulation/Design/problem Solvlg,,Experinrcnr as
needc<1;

r Final 
. devcloprncnt of producl/process. testing. rcsLrlts. conclusions and firturc

directionsi
. Prcparing a paper fbr Conlerence presentarion/publication in Joumals. il-possible;o Preparing a Dissertation in the standard for.Drat for- being evalratcd l]y the Department.r Final Scrninar Presentation bclbre a Departmental Committee.
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