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1.3.2 Average percentage of courses that include experiential learning through project work/field
work/internship during last five years

B.E - AERONAUTICAL ENGINEERING (2019-2020)

Sr. No | Name of the course that include Subject Code Domain Page No
experiential learning through Project
work/ Internship
1 Heat Transfer BEAE-501T
2 Propulsion- | BEAE-505T Propulsion 3-6
3 Propulsion- I BEAE-601T&P
4 Aero- Thermodynamics BEAE-302T&P
5 Fluid Mechanics and Machinery | BEAE-303T&P
6 Elements of Aeronautics BEAE-305T
7 Aerodynamics- | BEAE-405T&P
8 Aircraft layout and Component
drawing BEAE-406P Aerodynamics 7-14
9 Aircraft Flight Mechanics BEAE-502T
10 | Aerodynamics- Il BEAE-503T
11 | Aircraft Design BEAE-605T
12 | Space Flight Mechanics BEAE-703T
13 Elective-111-CFD BEAE-805T
14 Mechanics of Machine BEAE-401T
15 | Aircraft Materials BEAE-403T
16 | Aircraft Structure- | BEAE-404T&P
17 | Aircraft Structure- 11 BEAE-504T&P Structure 15-20
18 | Non Destructive Inspection BEAE-506P
19 | CAD/ CAM BEAE-507P
20 | Design of Machine Elements BEAE-702T
21 | Vibration and Aero- elasticity BEAE-802T
22 | System Modeling and Simulation | BEAE-603T
23 | Applied Electronics BEAE-604T&P
24 | Aircraft Systgms and BEAE-701T
Instrumentation L 21-26
25 Control Engineerin BEAE-704T Avienics
g g
26 | Aircraft Design Project BEAE-706P
27 | Aircraft System BEAE-707P
28 | Air Transportation BEAE-801T
29 Alrc_:raft General Engineering and BEAE-705T
Maintenance Practices
30 Eleptive —I Reliability Centered BEAE-803T Maintenance 2729
Maintenance
31 Electlve-ll_-Alrframe Maintenance BEAE-804T
and Repair
32 | Applied Mathematics — llI BEAE-301T
33 | Computer Programming BEAE-304T
34 Seminar BEAE-606P other
35 Environmental Studies BEAE-407T
37 | Project Work Phase- | BEAE708P
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38 Project Work Phase- Il BEAE-806P
39 Manufacturing Process- | BEAE-402T
40 | Manufacturing Process- Il BEAE-602T

Domain 1: Propulsion

Sr. Namg of the course that include experiential Subject Code Domain
No | learning through Project work/ Internship

1 Heat Transfer BEAE-501T

2 Propuls!on- I BEAE-505T Propulsion
3 Propulsion- I BEAE-601T&P

/—' Engineering and Technology

Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur
Syllabus for B.E. (Fifth Semester) Aeronautical Engineering
Heat Transfer (BEAE-501T)

(Total Credits: 05)

Sscheme Examination Scheme
5 . 4 Hours/ Week Theory
Tutorial: 1 Hours / Week T (U): 80 Marks T (I): 20 Marks

Duration of University Exam: 03 Hours

Unit-1 7 Hours
n: Basic modes of heat transfer, conduction, convection and radiation, Laws of heat

qransfer and conservation of energy requirement.

i ‘Heat — One d i ] steady state heat conduction: Composite Medium - Critical

o3 _ Effect of variation of thermal Conductivity - Extended Surfaces - Unsteady state.

b g Lumped System Analysis — Heat Trapsfer in Semi infinite and infinite solids — Use of Transient —
: Temperature charts— Biot Number, §
;":ﬂg..“ 7 Hours
‘Free Convection:

Free or natural convection, Grashof number, Rayleigh number, Horizontal and vertical plate.
Emp 1| for cylindi and spheres. Heat transfer with phase change, pool boiling
curve & regimes of pook boiling. Film & Drop wise ¢ ion, i film cc ion on
vertical surface, film condensation on horizontal tubes, effect of super heated & non-condensable

% »mqmcondensﬁon_h_ea_tmngﬁr, Introduction to heat pipe.

7 Hours

al significance of i
flat surface. Concept of velocity & thermal boundal
or coefficients. Empirical co-relations for external

ers. Flow of high moderate & low prandtl number,
ry layer thickness, e
, internal flow, laminar & turbulent

q 1
ar

8 Hours
e Heat Transfer > b -
nature of thermal radiation, black body radiation, radiation , laws of radiati
Weins Stefan & Lamberts Co-sine law. Emissivity,
- vity, diosity, i power, irradiation. Radiation

e factor & reciprocity theorem.

Y
surfaces, idea of shap
s n shields, effect of radiation on

exchange
parallel plates, cylinder & spheres. Radiatiol

8 Hours
ficatio m‘m‘%mmmﬂﬂoullng factor, LMTD method of
parallel, counter flow & cross flow arrangement. Effectiveness NTUA
ysis by NTU method, design asp of heat exch Intr
1 ction to mass transf
£
8 Hours

Ilnlt; rmNSFBR PROBLEMS IN AEROSPACE ENGINEERING
eat Transfer problems in gas turbine combustion chambers -

& flow
High sl’”d mbers - Aerodynamic heating - Ablative heat transfer.

Total No of periods: 45

TEXT BOOKS: :
{ l’I‘I)m't.wluclion to heat Transfer Incropera. F.P.and Dewitt.D.P. ,John Wiley and Sons - 2002.

| 2. Elements of Heat Transfer M. N. Ozisik
3. Heat Transfer -A practical approach Yunus A. Cengel , “Tata Mcgraw Hill publication Second

Edition .
4. Heat Transfer J. P. Holman McGraw Hill Publication
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g and Technology

asant Tukac oji Maharaj Nagpur University, Nagpur
for B.E. (Sixth Semester) Aeronautical Engineering

Propulsion- II (BEAE-601T)
(Total Credits: 05)
reaching Scheme * Examination Scheme
sctures: 4 Hours/ Week Theory
tutorial: 1 Hours / Week 7T (U): 80 Marks T (1): 20 Marks

Duration of University Exam: 03 Hours
/

Unit: Ramjet Propulsion, : ) 7 Hours
Operatiifg principle - Subcritical, critical and supercritical operation - Combustion in ramjet engine
- Ramjet performance - Sample ramjet design calculations.

Unit-Il: Scramjet and Hypersonic Propulsion. L 7 Hours
Introduction to scramjet - Preliminary concepts in supersonic combustion - Integral ram - rocket -
Humerica] Db

Unit-Ill FUNDAMENTALS OF ROCKET PROPULSION —

I .. 3 7 H
Operating principle - Specific impulse of a rocket - internal ballistics - Rocket nozzle classification —
Rocket performance considerations - Numerical problems.

Unit-IV SOLID PROPELLENTS ~ — 4 8 Hours
Solid propellant rockets - Selection criteria of solid llants - Important hardware components
of solid mckets-mewﬂdédgnmnslde@uopnr:pe AT elaare gonoo

Unit-V LIQUID PROPELLANT ~ —
Selection of liquid propell Thrust control in liquid rockets - Cq

Limitations of hybrid rockets - Relative

oroblems,

PRIYADARSHINI COLLEGE OF ENGG.

NAGPUR
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Design and Analysis of Annular Combustion Chamber

For Turbo Jet Engine™
This report is submitted to Rashtrasant Tukdoji
Maharaj Nagpur University in partial fulfillment of the
requirement for the award of degree
or
Bachelor of Engineering in Aeronautical Engineering

B)-
1. Akshay Belkhode

3. Rohit Gonekar
2. Abhishek kapale

4. Jaspreet Singh

Under the guidance of

Prof. Alshay Pachpor
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IGNITION SYSTEM:

|5':|Lc' used In this micro gas turbine combustar application Is electrical spark Ignitar, which
similar to automotive spark plugs he Igniter needs to ba In the combustion zone where tha fuael and
sir ara already mixad, but It neads to ba far enough upstream so that |t s not damagad by tha

- - )
combustion itsair. | na LPG gas has to ba Injected Into the combustion chambar at a valocity, this

elocity of injaction of LPG gas can be calculated from tha balow axprassior

- 2x(AP)

iy

pﬂnfa’

ha wvaelocity of injaction calculated from tha exprassion is 243 mfs. Tha diamatar or the rua Injaector

Is calculated from tha below axprassion

myp = p,AV Cp,

ne
rom tha abova exprassion, value of diamaeter of the fuel Injector |1s calculated as UDmm
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Domain 2: Aerodynamics
Sr. No | Name of the course that include experiential learning Subject Code Domain
through Project work/ Internship
1 Aero- Thermodynamics BEAE-302T&P
2 Fluid Mechanics and Machinery BEAE-303T&P
3 Elements of Aeronautics BEAE-305T
4 Aerodynamics- | BEAE-405T&P
5 Aircraft layout and Component drawing BEAE-406P Aerodynamics
6 Aircraft Flight Mechanics BEAE-502T
7 Aerodynamics- Il BEAE-503T
8 Aircraft Design BEAE-605T
9 Space Flight Mechanics BEAE-703T
10 Elective-111-CFD BEAE-805T
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“STUDY AND ESTIMATION OF RCS VALUES OF A

STEALTH AIRCERAFT™
A ————

This report i submitted ro Reshirasant Tnkdsi
Muoharaj Nagpur University in pardal fufTment
of the requirement for the award of degree

of
Bachelor of Engineering in Asronantical Engineering
by
1. Darshan Hodelar 1. FPrabhat Fhondelar
1. Pratiksha MMeshram 4. Shobham Dhumsame

wnder the gwidance af

Prof. Akshay Pachpore

DEFARTMENT OF AERONAUTICAL ENGINEERING
Lokmanya Tilak Jamkalyan Shikshan Samnstha’s
FRIVADARSHINI COLLEGE OF ENGINEERING
{An institotion affiliated fo Bashtrasant Tokdoji Maharaj Nagpur University)
NAGPUR - 440019

1019-2010
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CHAPTER 7: COMPITATIONAL ANALYSIS

ast ovar differant nozzles are carried out In a caommarcial software to analyzae flow pattern

and compars tham wwith theoratical results to choose tha best suited nozzle Ffor the mission.

ha models ara analyzed with veloclty, Pressure, anergy and anthalpy contaurs.

!
ha basic step Is to create a modal In cammarcial CAD O M SEVE L N tha. 15 Tla

format and than IMmportthe same geomatry In the pra-proc

ssing software to generate thae mash.
Artar 1m porting the geamaeatry, check for multiple adges and curvas since thay will genarate
errors whila creating faces on the geomatry. Onea tha multipia adges and curves are delated
split the curve of the domain and body to obtain multipla facas. Modas must ba generated on
the esdges, adjust the nodes amount while adjusting nodes wa have to prowvide high
concentration wheare we want to catch boundary layer and another minute paramaeatar.

- W

‘soncentration of nodes depends upon the maodel length. hilg creating the mesh on thea

differant faces, the number of elemants on the opposite face must be equal to genaerate the

proper mash. MNor startimg the iterations, sat all the wvalues that Is reguired Iincluding tha

matarial imlat and outlat Cﬂﬂdiﬁ.ﬂﬂs, I:?l |.

tudies om combustor are being carriad out using

A
~Cr i~
the commarcially avallabla CFD code. Combustar configuration Is analyzed and tha rasults

have basm valldatod with actusl combustor test. Dased on the experience, & modified
combustor configuration for which no experimental results are yet avallable has alsoc baen
analyzad. | his approach would save substantial develop mantal tima. 3-D structured, E?-':Idj
Fittes Co-ordinata grid having a density of about 1 mition calls has bean genaeratad using
PHOENICS. | Igura 2 shows a typlcal velocity vector plot across a plane passing through the
stamizar, | Igure 3 shows a typlcal tamperature contour plot across tha samea plana. Tha m gh

temparatura rone axtends almost up to the dilution zona. [t can me seen that tna tamparaturas

closa to tha walls in innar and outar |:|n tha primary and secondary zones| are vary high.

11
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A
PROJECT REPORT ON

“IMPLEMENTATION OF NATURAL FIBRE COMPOSITE IN
e s,
AIRCRAFT"

This report is submitted to Rashtrasant Tukadoji Maharaj Nagpur
University

In partial fulfilment of the requirement
For the award of the degree
of

Bachelor of Engineering in Aeronautical Engineering

Submitted by
1. Rajat D. Tayde 2. MNilesh K. Vairagade
2. Vaibhao P, Badole 4.Mayur 5. Jambhulkar

Under the guidance of

Prof. Ashish Meshram

DEPARTMENT OF AEROMNAUTICAL ENGIMEERING
Lokmanya Tilak Jankalyan Shikshan Sanstha’s
PRIYADARSHINI COLLEGE OF ENGINEERING

[An institution affiliated to Rashtrasant Tukadoji Maharaj Magpur University,
Magpur)

NAGPUR-140:015

20015- 2020

PRIYADARSHIN| COLLEGE OF ENGG.
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“EENDEIEVOUS: GUIDANCE TRAJECTOREY FLANNING FOE ROBOTIC INTERCEFTION™

Thiz report is submitted fo Rasherasand Tukdaf
MabaraiNagpnr University in partial fulfillmens of the
requirement for the oward af degree

af

Bachelor of Engineering in Aeronantical Enginsering
b}.

1. Kartik Poojari 2. Pivush AMore 3. Suraj Meharkar

nrder the guidonce qf

Prof. Sandeep Patil
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Lokmamya Tilak Jankalyan Shilshan Sanstha®s

PRIYADARSHINI COLLEGE OF ENGINEERING
(An institation affiliated to Rashtrasant Tulkdoji Maharaj Nagpur University)
NAGPUR - 440419
2018 - 220
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Domain 3: Structure
Sr. | Name of the course that include experiential learning | Subject Code Domain
No | through Project work/ Internship
1 Mechanics of Machine BEAE-401T
2 Aircraft Materials BEAE-403T
3 Aircraft Structure- | BEAE-404T&P
4 Aircraft Structure- I BEAE-504T&P Structure
5 Non Destructive Inspection BEAE-506P
6 CAD/ CAM BEAE-507P
7 Design of Machine Elements BEAE-702T
8 Vibration and Aero- elasticity BEAE-802T

Engineering and Technology

rasant Tukadoji Maharaj Nagpur University, Nagpur
,for B.E. (Fourth Semester) Aeronautical Engineering
Mechanics of Machine (BEAE-401T)
(Total Credits: 04)

Examination Scheme

Theory

T (U): 80 Marks T (I): 20 Marks
Duration of University Exam: 03 Hours

8 hours
link , kinematic pairs , kinematic chain , m , machipe , simple
of freedom , estimation of degree O om of mechanism by
r methods. Hardlng s notation , classification of four baf*tham [ class
of four- bar- chain , Kutchbach theory of multiple drives , energy paths.
such as Geneva wheel , Pawal and ratchet mechanism , Exact straight
t line mechanism , steering mechanism, Transport mechanism.

7 hours

ism :- Displacement , Velocity , and Acceleration analysis
hical method as well as analytical method ( complex number method
s component of acceleration , Instantaneous center method , Kennedy's

7 hours
comparison of cam mechanism with linkages. Types of cams and
thesis of cam for different types of follower motion like constant
cycloidal etc. Cam dynamics and jump-off phenomenon.

8 hours
ysis :- l-‘nee body diagram, condition of equilibrium. Analysis of all links
and their combinations without friction. Dynamic force
ch as four bar chain & reciprocating mechanism by graphical method,
| & analytical (complex number ) method.

8 hours 3
equation of motion, Gyroscope, angular velocity, angular
couple. Gyroscopic effect on airplane. Ship, vehicles.
type, Watt, Portal, Proell, Hartnell governors, Opem

14
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3. Hardness mq
4, Torsion test O}

5. Impact test i

6. Transverse

9, Verification
10. Deflection o

15
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TEXT BOOKS: iRdekal i, £



Lokmanya Tilak Jankalyan Shikshan Sanstha’s

PRIYADARSHINI COLLEGE OF ENGINEERING

Phone : 07104 — 236381, 237307, Fax : 07104 — 237681,
email : principal.pce.ngp@gmail.com, www.pcenagpur.edu.in

Project Mapping:

(Recognised by A.I.C.T.E., New Delhi & Govt. of Maharashtra, Affiliated to R.T.M.Nagpur University)
Near CRPF Campus, Hingna Road, Nagpur-440 019, Maharashtra (India)

ABSTRACT

[}J'II‘Ig tha last decadas, stealth technology has proven to be one of the most
effective approachas as far as the @ndeavor to hide from radar systems is
concerned. Especially for military aireraft, “stealth™ or “low observable™
techmology has becoma ubigquitous. all new aircraft typas are designad taking
Iinto account low obsarvabla principles and technigues, whiles @xisting jet
Fightars are considaerad for modification In order to reducs thalr radar signatura.
Low ragar signatura for & targat means that it is detected and tracked at 8 shorter

distance from & radar

Mowewver, low observable doas not mean no observabls, e, complate
disappaarancae from tha radar scresns. : urtharmore, staalthiness comes at a
prics. fipar'. from tha devalop mant cost, staalth aircraf nava highar flyaway
cost and important maintenance costs, whila they have significant operational
limitations dus to thae specific aircraft shapa iImposad and materials usaed, and
also dua to tha limited fual and weapons, which have to ba carried internally

.-'ﬁ'l.-ul.- pylon, tank, missile or pod cammiad externally Increases the radar signatura.

Maving raalized tha capabllitias of stealth alreraft, many countries have baan

davalopimg anti-stealth technologias [ha following systems have baan reported
to ba potential counter-stealth approaches. passiva | multistatic radars, vary low
fraquency radars, over-the-horizon radars and sensitive IR sensor systams e 1=
commonly accepted that tha U5 axninican important advantage on tha stealth
domalin, whila Russiz ang Crina are leading the anti-stealth «ffort, followsed by

othar countrias.

Evading the enemy radars plays a crucial role in today’s warfare. All weapon
systems are designed with the aim of minimising their radar signatura or Ha:la'
C-n:s:, S:cllnﬁ I:H:S; |L would also be desirable to know the H':r“" of any
potantial targat. Huwever, H: valuas ara not publicly availabla. [hls papar
gxaminas tha concapt of astl mating thea FE':L; of a complax objact, such as an
alrcraf, on tha basis of avallabla photos and videos. |n|t|a||3. a basic 3':] moadsa |
is crested, which is Ffurthar refined, taking into account details shown in photos,
with the help of C.l""n.l:l 5o MW are '::anane-r.I:.'. a computational approach, basad
on |:'h_'|rs|cal I:IFILICH. Is amploysd to calculate tha RC‘* of the final 3[: modsal. ['u::
proposed method is applied to |: 35 Jet fightars yiglding plausibla results.

| his papar will bagin by a briaf history of tha devaelop ment of staalth aircrat
and a short presentation of the most | mportant stealth fighters of today |L wrill

continua by axploring thae basic concaepts of low obsarvable principles, mainly
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CHAPTER 2: Basic radar principles

Ra:lar — hiistory [Q‘ﬁ'\xlj.""".lq ::\:.thll.dlt:- :::ICLE‘:LI(:-I'I ,-'h'l.nd |‘Ee ng '|-;;|I| — was invaentad
during tha Sr_'-c::nc I'-"'u'llzrr o I'-"'u'ln.r ['l'.l"'.l'"'u"'u'll |:| |n tha beginning radars wera vary larga
Installations basaed stationary on land, but wara rapidly further developaed to fit

Into differant combat platforms such as ships and airplanas.

| e principla, which radar is 'H()FKII'I; SN wvaEs discowvarad much aarliar thamn

I'-"'u'l‘ll.'llll.'l.l | .‘ﬁ'\r. garly as 1896 r"."1r. | |v.-.~ nricn | {r_'rLr axparl manted with Maxwell’ s
thaorilas. | {r_- discoverad and demonstrated the similarity betwaan radio- and

light wawvas, I' |-:rL.r showed that radico-wavas reflact onto metalllc |:r diglgctric

bodias.

iy~ i I
|n 1903 tre Garman | nglnear HU smayer;, «xperimantesd with radlo-wawvas that
ware reflectead onto the null af a ship. | {: succeedad In making & devicae callad

“the obstacle detector™ or the “ships navigation apparatus™ that he, in 1904,

patanted In sevaral countrias.

| ne famous I\"".-"1::r-:::|-| himself @experimentad with tha basic theories, but Nis goal
was to be able to achieve wirelass transfer of anergy,; wirelaess, over graat
distances. The phenomena that were supposed to be used is called “tropospheric
scatter”. These scatters reflect short wavelengths of radio waves beyvond the
harizan. Enw:re followears daveloped the technigues avan furthar, to mentiaon

soma of tham ."“".l | -e'_-,r ory | ':: \I')-::-uﬂ-;;. Hrr_' t, ]l.'\u'l: & nd | ."“". | {}' anmd.

.""".L il rsL'::-::-nLln.J:L!: 'l'.l"'.l'la wa rl:lll.'lll'-'I] Ha:ler wan usad. J'h'l.r'. technology proceadad tha

pulsad ..:'-::-|:|:I|:r ander:ﬁ started to be wsad. ]hf.‘.\-::-r: lattar davices Iincreasaed tha

ranga ovar which the equipmant could ba usad.

!

| oday tha size the transmitter receiver of survaillance radar for a fightaer aircraft
\ 2 e (R

can ba made to Fit ina palm. [:-'nn axampla is tha E'-‘-".'."C =h Foa-U0 \Fulsa

D ) . o Hur #

Jopplar] radar for the Jdweadish Ir forca fightar-attack and reconnaissanca

Coan
alrcraft, _I.-"Il'l.::I S arirfin, | ne possibllity with so called solid state technology has

opanad for these small devices to be manufactured.
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CHAPTER 7: COMPUTATIONAL ANALYSIS

ast ovar differant nozzles are carried out In a cammarcial software to analyzae flow pattern
and compare tham with theoratical results to choosae thae best sulted nozzle for the mission.

ha models are analyzed with velocity, pressure, energy and anthalpy contaurs.

[ha basic step Is to create a modsel In commarcial CAD orRLgs N sEVE It N tha. 15 Tlie
format and than IMmportthe samea geomeatry Imthe pre-processing software to genaerate the mash.
Artar 1m porting the geaomaeatry, check for multiple adges and curvas since thay will genarate
errors whila creating faces on the geomatry. Onea tha multipia eadges and curves are delated
split the curve of the domain and body to obtain multipla facas. Modas must ba generated on

the edges, adjust the nodes amount while adjusting nodes we have to provide high

concentration whare we want to catch boundary layer and another minute paramaeatar.

— VA

‘soncentration of nodes depends upon the model length. Whila craating the mash on the
differamt faces, tha numbaer of @lamants on the cpposite face must be equal to genaerata thea
propar mash. Nor startimg the iterations, sat all the wvalues that Is reguirad Including tha

matarial, inlat and outlat l:l:lﬂdiﬁﬂﬂs’ ':‘l |.

tudies om combustor are being carried out using
—
T —
the commarcially availabla '\..-F |.-' code. \sombustaor configuration is analyzed and the results
hava baeanm wvalidated with actual combustor tast :?f.'!!‘:-'.'."d on the exparience, & modifiad
combustor configuration for which no experimantal results are yet avallabla has alsoc baan
analyrad. his approach would savae substantial developmantal timea. 3 I.-' structurad, :E':Idj
I tted lo-ordinate grid having a dansity of about 1 millionm caells has been generated using
\F =
I:II ||:' Nl'\..—..'l. | igura ? shows a typical velocity vector plot across a plana passing through thea
atomizar. I igura -3 shows a typical temperature contour plot across the sama plana. ]hi:: high

temparature rone extaends almost up to thae dilution rona. |'. can bae saen that the temparaturas

closa to the walls in inner and ouwtar |:|n tha primary and secondary zonas) are vary high.
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Domain 4: Avionics
Sr. | Name of the course that include experiential Subject Code Domain
No | learning through Project work/ Internship
1 | System Modeling and Simulation BEAE-603T
2 | Applied Electronics BEAE-604T&P
3 | Aircraft Systems and Instrumentation BEAE-701T
4 | Control Engineering BEAE-704T Avionics
5 | Aircraft Design Project BEAE-706P
6 | Aircraft System BEAE-707P
7 | Air Transportation BEAE-801T
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Project Mapping:

ABSTRACT

[:'_l'ln-g tha last decadas, stealth technology has proven bo be one of tha most
effective spproachas as far as the endeavor to hide from radar systems is
concerned. Especially for military aircraft, “stealth™ or “low observable™
technology has becoma ubigquitous. all new aircraf types are designed taking
Into account low obsarvabla principles and tachnigues, whils axisting jat
Fightars are considerad for modification In order to reducs thaeir radar signature.
|. ow radar sigmaturae For a target means that it is detecied and tracked at a shorter

distamce from & radar

Howeawvar, low observable doas not mean no obsarvabla, l.e., complate
disappasrancs from the radar scresns. : urtharmors, staalthiness comes at a
prica. .-""I.F.:r'. from tha devalop mant cost, staalth aircrat have highar Tiyaway
cost and I mpartant maintenance costs, whila they have significant operational
limitations dus to the specific aircraft shape imposad and materials usad, and
@50 dus to the lmited fual and weapons, which have to be carried intarnally

.I'I'.'L'l:-' pylon, tank, missile or pod carriad extermally Incresases tha radar signature.

Mawving realired the capabilities of stealth aircraft, many countries have basamn
davaloping anti-staalth technologias [ha following systems have baen reported
to ba potential countar-stealth approaches. passiva f multistatic radars, vary low
frequency radars, over-tha-horizon radars and sensitive ”E sENsor sysbems |t i=
commonly accepted that tha US axnibitan Important advamnmlzh
domain, whila Ru:,:ua and ':'ul'ua are leading the anti-staalth @ffort, followsd by

othar countrias.

Evading the enemy radars plays a crocial role i today’s warfare. All weapon
systems are designed with tha aim of minimising thair radar sigmnatura or Hadar
Crass Section I:H'::S_, |t wouwld aise be gesirasia to know the RS ar any
potantial targeat. Hnwe’-.rcr_ H::S valuas ara not publicly avallabla. [hIE paper
examinas tha concept of astimating thae RCS ara complex object, such as an
sircraft, on tha basis of avallabla photos and wideos, II'IH‘.IHII}.'. & basic 3':' el
iz craated, which is further refined, taking Into accownt details =shown in photos,
with tha haip or DAL sorwars '::nnemq_m-r.ly, a computational approach, basad
on I:Ih_'f'sli:ﬁl I:]F'Lli:!i. Is amploysd to calculate thae HC% of tha Finasl 3[: l-1-1-1 ['n:
proposad method is applied to |: 35 Jet Fightaers yizlding plausibla resulbs.

| his papar will begin by a briaf history of the davelop ment of staalth aircrar
and a short presentation of the most | mportant steaith fighters of today lt wrim

continua by axplaoring the basic concapts of low obsarvable principles, malinly

23



Lokmanya Tilak Jankalyan Shikshan Sanstha’s
PRIYADARSHINI COLLEGE OF ENGINEERING

(Recognised by A.I.C.T.E., New Delhi & Govt. of Maharashtra, Affiliated to R.T.M.Nagpur University)
Near CRPF Campus, Hingna Road, Nagpur-440 019, Maharashtra (India)

Phone : 07104 — 236381, 237307, Fax : 07104 — 237681,
email : principal.pce.ngp@gmail.com, www.pcenagpur.edu.in
| NAGPUR |

Abstract

The natural fibres composites are getting attention because of their eco-
friendly nature, sustainability, renewable, recyclable and biodegradable.
The availability of natural fibres is abundance in nature sa it would be more
beneficial to replace glass fibre as reinforcement.

The reason behind wsing natural fibres composite because of their
valuable properties like reduce weight, increasing specific stiffness and
extend fatigue life. They have high specific properties such as stiffness,
flexibility, low density, high toughness, reduction in tool wear, low cost,
impact resistance and modulus.

The fibre reinforced polymer are using in airplanes from last three
decades. The carbon filler and glass fibres are synthetic and inorganic in
nature and they produce residues with toxic by product during
manufacturing process. To avoid the problem of environment pollution the
natural fibres should be used instead of synthetic fibres.

The composites made by natural fibres are more environment friendly
are used in military applications, building and construction industries
(ceiling and panelling), aircraft interior structures and transportation.
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Domain 5: Maintenance

Sr. | Name of the course that include experiential learning Subject Code Domain
No | through Project work/ Internship

1 | Aircraft General Engineering and Maintenance

. BEAE-705T

Practices Maintenance
2 | Elective —I Reliability Centered Maintenance BEAE-803T
3 | Elective-ll- Airframe Maintenance and Repair BEAE-804T
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