
rt\*.iiE a,.

TUL$nnMJl s*llffif;ll-mffil [{iLU$t 0r ${61}lE[RltG & TE$Hl**Li,ii"
$er&aM.l$r.{11t08
Affir'&$fCA+ Me

M E PARTMEI{T OF AERONAUTICA E,

ENGII{EERIIl{G

Structure & Curriculum
M. Tech. Znd, Semester

As per NEP-2020

From

Academic Year 2024-25

l)a;lc I of'2.1

f,!\J



,t\*ilu--

f,!
LT

TUL$}SAffiJI SAII{WAI}-PATIL O{}tLEffT t}r EilGIHTTNNG & TT[HI**Lii.,.

l,

,r.r tl.1tt-tgJuinn & Mission

"'isi<ln:r To emerge as a learning Center of Excellence in the National Ethos in domains of Sciencc.

Technology and Management.

Nl ission:
l. To strive for rearing standard and stature of the students by practicing high standards ofprofessional

ethics, transparency and accountability.

2. To provide facilities and services to meet the challenges of Industry and Society.

3. To lacilitate socially responsive research, innovation and entrepreneurship.

4' to ascertain holistic development of the students and staff members by inculcating knowledgeand
profession as work practices.

l.g.|-axr0utcomes (P

l. EngineeringKnowledge

2. Problem Analysis

3. Design/developmentofsolutions

4. Conduct investigations of complex problems

5. Modern tool usage

6. The engineer and society

7. Environment and sustainability

8. Ethics

9. Individual and team work

10. Communication

I l. Project management and finance

12. Lif.elong learning
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Wardha Road, NagBrr - 441 108
Accredited wifr NAAC A+ Grade

Approved by AICTE, New Delhi, Govt. of Maharashtra

(An Autonomous lnsttution Affiliated to Rashtrasant Tukadoji Maharal Nagpur University, Nagpur)
E

Department Vision & Mission
Vision:

o To foster technically skilled Aeronautical Engineers of the utmost academic principles, toconvene the

needs of academia, industry and society.

Nlission:
1. lmpart quality technical education and unique interdisciplinary experiences.

2. Develop the analytical, computational and design capabilities to provide sustainable solutions.

3. Expose the students to the current trends and opportunities in the Aerospace industry.

4. lnculc4te professional responsibility based on an innate ethical value system.

':" o g{aur Educationa I Objectives ( PEOs)

1. Under graduate students will acquire knowledge to investigate and solve Aeronautical

Engineering problems using basics of applied science and engineering.

2. Under graduate students will utilize the modern technology and techniques to explore new skillsand

ideas to satisfr the need of society as well as industry.

3. Under graduate students will get finest employment opportunities in the field of Aeronautical

Engineering.

4. To develop the environment of societal and ethical values to concern with engineering issues.

5. Under graduate students will contribute in the domain specific and inter disciplinary research

through the project based leaming.

"l'rugram Specific Outcomes (PSO)
1.. Develop profound working knowledge to solve combination of complex problems in

" aefodynamics, propulsion, structures, flight mechanics and allied courses.

2. Be equipped to use CAE packages, simulation languages and advanced tools to solve practical

design and analysis problems.

3. Under graduates will be able to utilize the extensive knowledge of design, manufacturing, testingor

maintenance of systems and subsystems to pursue career in aeronautical engineering.
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TUL$IRAMJI GA]TWAD.PATIL COLLEGE OT ENGIHEERIHG & TECHN(}L()GY
Wardha Road, Nagpur - 441 109
Accredited with NAAC A+ Grade

Approved by AICTE, New Oelhi, Govt, 0f Maharashtra
(An Autonomous lnstitution Alfiliated to Rashlrasant Tukadoii Maharaj Nagpur University, Nagpur)

Scheme of Instructions: First Year M. Tech. in Aeronautical Engineering
Semester-Il (lst Year -2024-25)

L- Lecture T- Tutorial P- Practical CT-1- Class Test-I CT-Z - Class Test-Z
TA/CA - Teacher Assessment/ Continuous Assessment ESE- End Semester Examination (For Lab & Theory End Semester Exam

Professional Elective/Audit Course/ Open Elective (List is provided at the end of structure).

TOTAL CREDITS: 20+2040

Bern Academics (PGtrtrira*ii
TulsiramiiG,.r. d-P+i\Sf,uems

E

\

NPdG
{a?orrar
rutslr

(.rt,a$c
.{er I

LI

a

of Engineerlrg aod Technology

NagPur (ll.S.l'

Sr.
No.

Course
Category

Course
Code Course Title L T P

Contact
Hrs/Wk

Credits EXAM SCHEME
CTl CT2 TA/CA ESE TOTALI PCC MAE2t20t Ftight Dynamics & Control 4 4 4 20 20 60 100) PCC vIAE2t202 Rocket Propulsion 4 4 4 20 20 60 100

3 PCC MAE2t203 Aircraft Design 4 4 4 20 20 60 100
4 PCC N4AE2t204 Aeronautical Engineering-2 Lab 4 4 2 50 50 100
5 FC MAE2r205 Research 3 3 3 20 20 60 100
6 PEC MAE2r206-09 Elective-Ul 3 3 3 20 20 60 r00

Total 18 4 22 20 r00 r00 50 350 600

)x I ^^I'tA--
Dec,2024 r.00

Dean Academics al Principfrrincip ll Date of Release Version

.\pplicable

For AY 2021-25
Onwards

i' ) .rtrtl
.l.f.e. 

b
r Naggal.
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Approved

Wardha Road, Nagpur - 44i 1 0B
Accredited with NAAC A+ Grade

by AICTE, New Dethi, Govl 0f Maharashtra
(An Autonomous lnstitution Alfiliated to Rashtrasant Tukadoii Maharaj Nagpur Universrty, Nagpu0

List of Program Elective Courses

E
.t

,.

,7rS

rutsrra5l! t;,, qatli
Dean Academics (PG

Tulsiramii Ga .r,.vad-Patil Collcge.-
of Enginrarng and Technology

Nagpur (ll.S.t

Semester [I
Program Elective-Ill

MA821206 : Ai rcra ft S1'stems

Fundamentals of CombustionMAE2L207:

1208: Helicopter EngineeringMAE2

JU{AE2L209: Av iation Managem ent

I

f otlagu rJi ct.-r.r'€' t Alr(
ratr J<,,r rt.rrUr Naq(rllt
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Wardha Road, Nagpur - 44'l108
Accredited wth NAAC A+ Grade

Approved by AICTE, New Delhi, Govt. of Maharashtra

(Att Autonomous lnstitution Affiliated to Rashtnsant Tukadoji Maharaj Nagpur Univemity, Nagpur)
E

J

{
5

'l'eachi ng Scheme

Lectures
'l'utorial

Practical

LJnit I

tJnit II

Unit III

tlnit IV

Lateral

First Year Semester-II M. Tech. Aeronautical rrn
First Year M. Tech. Semester-

MAE2I20l: Fl hr namics and Control

Course Contents

al Sta bility
control, Coupling between rolling and yawing moments, Adverse yaw effects,
directional stability, Weather cocking effect, Rudder requirements, One engine

Dihedral effi:ct, Lateral
Aileron revtirsal, Static

Examination Scheme

4Hr lWeek ESE

Total
CIE

60 Marks

100 Marks

40 Marks

Duration of Exam : 3 Hours'theory Credits : 4
(lourse Objectives

The ectives of this course are:

I Study the Forces and moments acting on a flight vehicle,

Characterize the Performance of airplane in level flight.

Study the Gliding flight and Tuming performance

Explain the basic concepts equilibrium equation, Stability criterion.
nderstan d the Dihedral effect, Lateral control Coupl ng between lli and yawingU I ro rTlomentsng

Forces and moments acting on a flight vehicle, Equation of motion of a rigid flight vehicle. Diltcrent

locity
of of vehicles lowfrom totypes drag, polarsDrag anatlVr ofonspeed arrclspeeds,high thrust. powe

SFC with ve and altitudes for ral breathi and Power aval ableng anden$nes rockets, power
curves.uired

Forces and Moment on the Airplane

Performance of airplane in levelflight, Maximum
and power required Range and endurance, Clim

speed in level flight, Conditions for minimurn dr-ag

bing flight (Maximum rate of climb) and steepest

shallowest angle of glide), Turning performance (Turning rate
take-off and landing performance, Limitations of pulls up and

Aircraft Performance

over

of clim Service and absolute
Gliding and Turning performance
Gliding flight (minimum rate of sink and
turn radius). Bank angle and load factor,

marginal

Stick ity,

ticSta bilSta d Control andFixedLongitudina itv FreeStick(Stick
De freedornof of ESbodi nrgree Stati andcrigid stabi fospace, dynamic Scontrol ltity Purpose

anes, andstable stabl eairpl inherently naltudi stabi Stickairplanes, Static, flxedLongi itv
stabi Basic Lu umbri Stabiitv ofEffectseq equation, and nace nflcriterion,lity ue once ffuselage le,

GC Power xedfi neutral freeSticklocation, effects, stabil momentpoint. coeffic nt.leHinge
ckSti free neutral c stick forcents,poi Symmetri forceStickmaneuvers, Aerod rlt Cgradients, per lo'

b yna
bal Determ ofnation neutral l1laneu'and ver flfrom test.

tlnit V

condition, Rudder lock.
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2

J

",

3

'erencc llooks

lirl Links
I https ://nptel.ac. i n/courses/ I 0 I / I 04/ 1 0 I 1 04061 I

.ac.in/courses/ I 0 I / I 06/ 1 0 I 1 06041 I

l€lrt
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ratl"

2

J
h

l.f'

al#.{ir tt F
f,erorrat

.i

Dean Academics (PG

fulsiramii G;r' .'.'ad.Patil Colbgc

of Enginr''.rru and TechnologY

N.,Upur ()t.S.I

Perkirrs, C. D. and Hage, R. E., Airplane stability and Control, John Wiley & Sorr ,lnc

and Automatic Control, McGraw-Hill Book Co.

New Y 3rd Edn. 2008
Nels R.C lst r 998.
Etki B of Fli stabil and John Wi New Y 2nd Ed., 1982

I Babister, A. W., Aircraft and Press, Oxford, I st Ed., 1980
by, S. S., and Connolly, T. F., Aeroplane Aero

J.D

D. O., 'namics. lssac Pitnrarr
3rd Ed. I 981

A.W andAircraft amic Stabil S€, Press, Oxford, lst Ed.. 1980

ln ac.in/courses/ 1 0 I / I 041 1 0 1 I 04007 I

MAEI20I

COI

c(o2

Course Outcomes

Describes the fundamentals of aircraft design and aerodynamic characteristics

Estimate the drag and thrust of the flightvehicle under given operating condition

C03 Enumerate steady level flight performance of an aircraft.

c()4 Examine accelerated flight performance ofan aircraft under given loading conditiorr

cos Examine the static and lateral stability of anaircraft.

, NJqr.,,
v 4r;r
l"
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E
First Year emester- M. Tech. Aeronautical E tneertn

First Year M. Tech
MAE2I202: Rocket lsion

'l'eaching Scheme

Lectu res
'l'utorial

l)ractical

I'heory Credits : 4

{ ourse Objectives

Examination Scheme

60 Marks4Hr lWeek ESE

Duration of Exam : 3 l-lou's

40 Marlis

100 Marks

lhe Ob ectives of this course are

Study the types of rockets and their working principles

) Characterize the advancement, performance and parameters of rocket engines.

3

{
f

Study different type of feed systems used in modern chemical rockets.

Explain the basic concepts and working principle of electric and Ion Propulsion

Understand the configurations of rocket nozzles, associated problems its application.

trnit I

tlnit II

t rnit III

tlnit lV

Course Contents
History and Principles of Rocket Propulsion
The development of the rocket, Classification of rocket engines and their operating principlc. Mulri-stage
rockets, Thermal Rocket engine: Basic configuration, the development of thrust and the cffcct of the
atmosphere, The thermodynamics of the rocket engine, The thermodynamic thrust equation, Specific irnpulse
of rocket Numerical ,lems

Rocket Nozzle Theory
ldeal Rocket Nozzle, Assumptions for ideal rocket nozzle, Thermodynamic relations, Isentropic flow througli
nozzle, under expanded and over expanded nozzles
Nozzle configurations: Conical, Bell shaped nozzles, Two stepped nozzles, Nozzles with acrorlynamic
boundaries
Real nozzles: losses, flow correction factors and ce ranreters
Solid Propellant Rocket Engines
Basic configuration, the properties and the design of solid motors, Propellant composition: Additivcs. Toxic
exhaust, thrust stability, thrust profile and grain shape; Integrity of the combustion chamber: Therrnal

Inter-section Nozzle thermal Thrust vector control
Liquid Propellant Rocket Motors
The basic configuration of the liquid propellant engine, the combustion chamber and nozzle'. lniection.
lgnition, Combustion instability, thrust vector control; Liquid propellant distribution systenrs. Cooling ol'
I iqLrid-fueled rocket engines.
Hybrid rocket motors: The basic configuration of a hybrid motor, Propellants and ignitiorr. CornbLrstion,
Grain cross-section. r-rlsive

Blectric Propulsion:

, Vehicle velocity as a function ol'exhaust
tlnit V

Princ es of electric propulsion: Electric vehicle

Page 8 of23
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velocity, Vehicle velocity and structural/propellant mass. Electric thrusters: Electro-thermal thrLrsters. Arc-.lel
thrusters, Non-Therrnal electric thrusters, Propellant choice, Electrical efficiency; Plasma thrusters. Lorv-
power electric thrusters, Electrical power generation, Applications of electric propulsion. Introdrrction and
fundamentals of lon propulsion: Performance Analysis, Characteristic Velocity, Payload, Specitic I)orvcrl
E,lectrical Thrust Devices: Ion and Colloid. Electromagnetic thrusters: Ion propulsion, Electric tlcld and

Ion thrust.

c P. Sutton, Elements of rocket and

t Books
I

2

7th Edi 2001
Martin J.L Turner, Rocket and Spacecraft Propulsion: Principles, Practice and New Developments. Springer
Praxis Publ 3rd 2009

3 K. Ramamurthi. Rocket 3rd 2016.
ncc llooks

)

J

I

Corden, C.V., Aerothermodynamics of Gas Turbine and Rocket Propulsion, AIAA Education Series. Ncw
Y 3rd r 986.

I Links

2

J

-.il .ac.in/courses/ I 0 l/1 06/l 0 I I 06033/

.ac.in/courses/1 0 I /1 0l/l 0 I 1 0 I 002/

.ac.in/courses/1 0 I /1 06/1 0 I 1 06082/

Course Outcomes

Explicate the fundamentals of rocket propulsion and working of individual rocket
lsion

MAI,I202

rtt)
l.lPs

lrtf

0lfittlefr\
rtr€t?l 

rtt9
n6tli

$ta
AttG

rrg' Y
t,-l

" iltl1$

Carl R. Peterson, Mechanics and

Interline
ofPhil G. Hilt

chemicalMukunda H. S., U blications, 2nd Ed. 200.1

Pearson, 12th Edition. 20 1 4

col Understand various concepts of advanced propulsion techniques.

cCJ2

c03

co4

Identify and describe various configurations of nozzles, problems associated with real
nozzle and need of idealization.

Comprehend the problems on solid, liquid and hybrid rocket motors and their
composition.

Solve the problems on thermodynamic thrust equation and specific impulse.

cos

t3rr i , ,t.r r|.l r NatJ!rt t'
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Raymer, D.P. Aircraft , AIAA series, 5th edition, 2012

Torenbeck, E. Synthesis of Subsonic Delft University Press, U.K. 1

Kuechemann, D, The Aerodynamic Design of Aircraft, American Institute of Aeronautics

tr

tlnit II

tlnit tll

tlnit lV

tlnit V

rxt llooks
I

2

First Year M. Tech mester-
First Year (Semester-Il ) M. Tech. Aeronautical Engineering

MAE2l203: Aircraft
Examination Scheme'l'eaching Scheme

ESE 60 Marks4 Hr / WeekLectures
40 MarksCIEI ulorial
100 MarksTotalI'ractical

To nrake students aware about the aircraft design process and its purpose.

Duration of Exam : -i ilotrls

I

The Ob

'l'heory Credits : 4

(-'ourse Objectives
ctives of this course is

tlnil I

) To nrake the studeut understand the choice ofthe selection ofdes the nret

3. Toi the and stabi characteristics of
Expl ain tlre basic concepts and working principle of electric and lon Propulsiotl

Course Contents
Introduction:
State of art in airplane design, Purpose and scope of airplane design, Classification of airplanes

based on purpose and configuration. Factors affecting configuration, Merits of different plane

layouts. Stages in Airplane design. Designing for manufacturability, Maintenance. Operational

Interactive S.

Preliminary Design Procedure
Data collection and 3-view drawings, their purpose, weight estimation, Weight equation ntethod,

Development and procedures for evaluation of component weights. Weight fractions fbr variotts

of rnission. Choice of wind and thrust. Loadin

Power Plant Selection
Choices available, comparative merits, Location of power plants, Functions dictating the

locations.
Design of Wing, Fuselage and Empennage
Selection of aerofoil. Selection of Wing parameters, selection of sweep, Effect of Aspcct ratio.

Wing Design and Airworthiness requirements, V-n diagram, loads, Structural features. Elcrtrcttts

of fuselage design, Loads on fuselage, Fuselage Design. Fuselage and tail sizing, Detertnittatiort ol
tail surface Tail des Structural features, Check for nose wheel lift off,

Design of Landing Gear and Control Surface:
Landing Gear Design, Loads on landing gear, Preliminary landing gear design. Elenrerrls of
Computer Aided and Design, Special consideration in configuration lay-out, Perfirrtttattce

estimation. Stabil on the ofcontrol surface

3
2012

Pagc- l0 ot'23
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ImYdB AffiE $r UnL 6ott d l$ryser
{An Aulor}oflros ffi ffimffi ts fffiil[liffi lt*r$ thmr&Sffiily, filaffurt

J Thomas C. Corke, Design of Aircraft, Prentice Hall, 2003

lirl Links
://onlinecou

:llarchive. .ac.in/courses/1 0 I /l 0 l/l 0 I I 0 1 083/

.ac.in/noc21

2

3 ://onlinecourses. I

"UtStra:rrt lrdtilr fv;l nattl
Crrtlxnt r-rf s;..,.r.g, - A1(

tri, i,, ,.r..1q, |rl3gll11'

Tulsiram;' G "I r"ad'Patil Collegc

of Enginr. q'r,rtg aod TeChnOlOgY

Nagpur (U.S.l

t'irrcrrcc llooks
I Jan Roskam, A lane Vol-l to VII, Dar Corporation, 1997

) John P Introduction to Aircraft 2nd 2012.

Design a system, component or process to meet requirements for aircraft systems

Demonstrate complete design of an aircraft to a level of sufficient detail to satisfy'
mission

neir(. ;-)f rtrl I € trt
Dean (PG

{e ror,.:t t, r,ri r! I$1]f r?19:'l

MAE1202 Course Outcomes

cor Investigate the preliminary design of an aircraft starting from data collection to satisfi'
mission specifications

Perform the weight estimation and power plant selection for a specific aircraftc02

c03 Estimate the geometric and design parameters of an airplane

c04

cos

Page I I ol'23
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First Year neerin

I o:rchi Scheme
lVI A Il2 I 204: Aeronautical En ee

ester- M. Tech. Aeronautical En
First Year M. Tech Semester-

-2 Lab
Examinirtion Scht.rui
CA 25 Marks

25 MarksBSE

TotalDuration of ESE:02 Hrs 00 Min

Practical 2 Hrs/week
'l'otal Credit I

2

To study the types of rockets and their working principles.

To characterize the advancement, performance and parameters of rocket engines.

50 Marks

I

The Ob ves of this course is:

3 To Study different type of feed systems used in modern chemical rockets.
4

5

To get students know the need ofdata collection on different aircrafts for design

To get students know about Airfoil selection, Wing tail and control surfaces selection
6

Sl

No

I Estimate the calorific value of solid rocket propellant

and three view drawinTo students the need of I

List of Experiment

of balance

2 Determination of heat of combustion of aviation fuel I

J Performance study of hybrid motor using a thrust stand 2

1

5

6

Analysis of grain stress and strain of a solid propellant

Estirnate the performance of a propeller at different speeds

Comparative configuration study of different types of airplanes

2

l
3

7 mparative graphs preparation and lection of maln parameters for the aircraft des gllSC I

8 Prelirninary weight estimations and selection of main parameters

3

4

9 Power plant selection, Airfoil selection, Wing tail and control surfaces selection
Preparation of layouts ofbalance diagram and three view draw ingsI0

ll
t2

E,stirnation of various drags on aircraft and shown the plots with mach no.

Detailed perfonnance calculations and stability estimates

J.

Raymer, D.P. Aircraft conceptual Design, AIAA series,5th edition,20l2.

Kuechemann, D. The Aerodynamic Design of Aircraft, American Institute of Aeronautics

Itcl'rl'encc llooks

J

Iert llooks

I

2 Torenbeck, E. Synthesis ofSubsonic A Delft University Press, U.K. 1986.

2012

:
f,

5

I

2 John P. Fielding, lntroduction.to Aireraft Design, AIAA, 2ndEdition,2012.

Vol-lto DarJan Roskam, A 1997

3 Thomas C. Corke, Design of Aircraft, Prentice Hall,2003

t t, '

Page l2 ot'23

I



. rlh1.

t&il6* hm
TULSIRAMJI GAIKWAO-PATIL C(}LLEGE (}F ENGINEERING & TECHNOLI:}(jY

Whrdha Road, Nagpur - 441 108
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Appmved by AICTE, New Delhi, Govt. of Maharashtra

(An Autonomous lnstitution Affiliated to Rashtrasant Tukadoii Maharaj Nagpur University, Nagpur)
E

tlselul Links
https ://on I inecourses.nptel.ac. in/noc2 I _ae04lpreview

2 https ://archive.nptel.ac. in/courses/ 1 0 I / I 0 I / I 0 1 I 0 1 083/

MAEI2O4

col

cos

co6

NcldL i;, ,r 7t1l l€frl
{orrlr,; r,lir a. i'rqlier}IrhU
lylstra:rrt i.iir: r .l.la .atll

Cirtllgt il c'..,-r'e. r Ar'n
{ri. t, r.r.41. Nao4rry

Dean Academics (PG <
Tulsiramli G,rrr'ad-Patil College

of Enginr , ' , '.1 rlrd Technology

tYogpur (ll.S I

Course Outcomes

Estimate the performance of premixed flames and jet engine combustion chamber and

ignition delay of solid rocket propellant.

c02 Evaluate the performance of a aviation fuel/ propellant and hybrid rocket propellant.

c03 Evaluate the performance of propeller at different speeds

co4
Analysis the different Structural configurations of fuselage and wings on 3-D Design

Software.

Understand the simulation3-D Components subjected to various structural loadings.

Estimate weight and load of aircraft components such as wings and fuselage.

Page 13 of23
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Approved by AICTE, New Delhi, Govt. ol Maharashtra

(An Autonomous lnstitution Atliliated to Rashtrasant Tukadoii Maharaj Nagpur University, Nagpur)
G

First Year (Semester-II) M. Tech. Aeronautical Engineering
First Year M. Tech. (Semester-Il)

M Afrz 1205- Research Methodology

tlnit I

tlnit II

I.lnit IU

t jnit IV

l.-lnit V

i'ext Books

I

2

fcrence Books

3 Hr I Week

the research and article wri skills

Ihe O ves of this course is
To make o researchfstudents awareI

,,
To make the student understand the

3. To the
-1. To rnake students aware of data

I'eaching Scheme

Lectures
-[utorial

Practical

Course Contents
To make the student

I'heory Credits : 3

{.lourse Objectives

se ofliterature review
of research

and statistics

Examination Scheme

Duration of Exam : 3 Hours

60 MarksESE

CIE 40 Marks

100 MarksTotal

5.

Research Foundation What is Research, Objectives of Research, Types of Research. Scientific
Research, Research and Theory, Conceptual and theoretical Models, Philosophy of research,

health and research.
Review of Literature Need for Reviewing Literature, What to Review and for what purpose,
Literature Search Procedure, Sources of Literature, Planning of Review work, Note Taking.

Planning of Research The planning process, Selection of a Problem for Research. Formulation
of the Selected Problems, Hypothesis, Research Design and Sampling, Measurement, Research

and documentation.

Processing of Data and Statistical Analysis of Data Introduction to Statistical Software,
Statistical analysis of data MINITAB, SPSS, Measures of Relationship, Simple Regression
Analysis, Multiple Correlation and Regression, Partial Correlation, Questioners Preparation and

Report and Thesis writing Types of Reports, Planning of Report Writing, Research Report
Format, Principles of Writing,Data and Data Analysis Reporting in a.Thesis, Use,of Endnote,
Language Proficiency, Citations and Plagiarism, Bibliography, API, appendix. table,
Observations arrangement, Preparation of type script and lay-out of thesis, 

-Use of LATEX

Research Methodology: Methods and Techniques by C. R. Kothari, New Age International Publishers.
ISBN:8I-224-1522-9 2 ,

Statistical Methods for Research Workers by Fisher R. A., Cosmo Publications, New Delhi ISBN:81-307-
0128-6

Desi D.C , ISBN: 0471260088Mand Anal sis of 0l John Wi

of Journals, factor and social Media for Researchers.

Presentation Skills Orientation in Research.

of Research in Social Sciences o. R. and M Hima

I
)

Page 14 of23

#



. rta
tl&*-- )m

TUL$INAMJI SAIIffiAB.P*TIL COILEOE (lF EIIGII{TMHU & TECHNOLfiI.
F

,,lahirasnlril

Maharai tlegpur Univ€rsrty, t,tagJ;ur l

publi cation House, 2005, ISBN: 8 I 6
3 SPSS online m

https ://nptel.ac. in/courses/ I 27 106fi27106227

t,
,l lfit!l9t'l

er}l "rgr.lPtll'
lcf (r(ra i,U( - i,.Lltll

(.r,llY J.r8 Art(
n;attl

r1;rSt 13:t!!

0ean ics (PG

Tulsiramii Ga'"d'Patil College

of Enginetr'rrg ird TechnologY

tragPur (U'S l

{,sel'ul l.inks

t.et v
q irrt?9t

.;i qt ' 't
Naoott'

f,rr i ,, r'tt 
rO r

MAEI205

col
Course Outcomes

Learn philosophy of research.

c02 Describe conceptual and methodological issues that will conduct successfu I researc lr

c03

co4 different statistical analysis methods

Describe process of planning and proposing, testing of hypothesis.

Describe

cos and article writing skills.Develop research

Page l5 of23
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E
Program Elective-III

First Year (Semester-lI) M. Tech. Aeronautical Engineering
First Year M. Tech. (Semester-Il)

MAE2 I 206- Aircraft Svstem
'l'eaching Scheme Examination Scheme

l-ectures 3 Hr / Week ESE 60 Marks
'l rrtoriaI CIE 40 Marks

Practical Total 100 Marks

Theory Credits : 4 Duration of Exam : 3 Hours

Course Objectives
'l-he Objectives of this course is:

I

2

J
{
5

Ilnit I

tJnit II

tlnit III

Page l6 of23

To make students aware about

To rnake aware about control and
To rnake the understand the of and

of control
To make student understand the of
To the of electrical to electronic and Mechanical

control

Course Contents
Flight Control Systems
Principles of flight control, flight control surfaces, control surface actuation, flight control
linkage systems, trim and feel. Power control, mechanical, direct drive, electrontecharrieul.
electro- hydrostatic actuation, and multiple redundancies, fly by wire system, Inter-relationship
of flight control, guidance and vehicle management systems.
Air conditioning and Cabin pressurization
Air Supply - Sources including engine bleed, APU and ground Cart - Air-conditioning Systenr
component layout, functioning of individual components & routine checks on the systenl
Distribution Flow and control.
Fire protection system
Fire and smoke detection and waming system, Fire Extinguishers system, Portable tlre
extinguisher type ofFire detectors, standard operating procedures for fire on ground.
Fuel System: Characteristics of aircraft fuel systems, System layout, checks during routirrc
servicirrg, and common problems in the system components, Fuel system componetrts. fuel
transfer pumps, fuel booster pumps, fuel transfer valves, non-return valves, Fuel quarrtitl'
measurement systems, level sensors, fuel gauging probes, Fuel pressurization, engine f'eecl rrse

offuel as heat external fuel fuel
Hydraulic and Pneumatic System
Systern layout, hydraulic reservoirs and accumulators, pressure Generation, pressure corrtrol.
indication and warning system functioning of hydraulic pump, Checks on hydraLrlic oil.
Pneurnatic layout System. Pneumatic reservoirs and accumulators, pressure Gcncraliolr.
pressure control, indication and warning system functioning of Air Pump of Pnerrrrrltic
Systems. Sources pneumatic power, the engine bleed air, engine bleed air control. IJscs ol'
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G
Unit IV

Ijnit V

ext llooks

itf'ercnce Books

lirl Links

MAE12O5

cor

Lac.in/

Apply knowledge
in the aircraft.

Ice Protection Systems:
Ice formation classification and detection anti-icing system,de-icing system and working of
system in general, Effect of ice formation on functioning on various systems.
Oxygen system
System layout, supply regulation, sources, storage charging and distribution. Indications and
warning Engine oxygen system, procedures for carrying out oxygen leak check, precaution
while on
Electrical Systems:
Aircraft electrical system characteristics, power (AC and DC) generation, Power generation
control, voltage regulation, parallel operation, supervisory and protection functions. Modern
electrical power generation types, constant frequency, variable frequency, variable speed
constant frequency types, Primary power distribution, power conversion and energy storage.
Secondary power distribution, power switching, load protection. Electrical loads, motors and
actuators, lighting, heating, subsystem controllers, ground power, Emergency power generation,
and Electrical load

2

3

I B

2

3

2

3

H. ,lndia, 8d.,2003
Further for Students and Edward Arnold, I st Ed., 1969
Aerodynamics for Engineering Students by E. L. Houghton, Steven H. Collicott, P. W.Carpenter.
Daniel T lth 2016

lflit(.

1210411 8/ui/Course home-9.htm

inlcourses/ 1 121 106 I 1 121 061 90 I

of electrical system to operate electronic and other Mechanical parts

Dean A s IPG

f,arorra r.:.
l,l

ruts r;; ',,1
iCrll ,rtg

aatil
trtla$t .Jf 1:,..,...1,. ' ., 4116 Tulsiramii f'.' i' .,ri'Patil College

no Fnetirr. r rrrri: ttrd TeChnOIOOV

Fluid mechanics R. K. Bansal, Laxmi Publications,9th 2007

2nd Ed 2005

Heat transfer R. K.
Introduction to Fluid Mechanics E. J. Sh

S Chand & Co 5th 8d.,2004.

, Oxford Uni

https://arch ive.nptel.ac. in/courses/ I 0 I / I 05/ 1 0 I I 05 08 8/

Course Outcomes

c02

Understand the need of flight control systems and its various parts Operation of flight
control
Apply the concept the operation of fire protection system, operation of air conditioning
and cabin
Describe the concept of hydraulic and pneumatic systems and eliminate the Problenrs
of these
Understand deicing system, its effects in flying and oxygen system layout and utilitv

c03

co4

co5

Iip dr, r.rr4,1, lrlg g 1r, r,

-
Page 17 of23

TI-

I

1



hffi
TULSIRAMJI GAIKWAO.PATIL C(}LTEGE ()F ENGINEERI}IO & TECHN(}LO$Y

Wardha Hoad, Nagpur - 441 108

Accredited witr NAAC A+ Grade
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E
rtment Elective-III

First Year (Semester-Il) M. Tech. Aeronautical Engineerin (r

First Year M. Tech mester-
E 1207 z Fundamenta ombustiono

'l'eaching Scheme

I ectures
'['utorial

Practical

(lourse Objectives

I Explain the basic concepts and working combustion technology

Examination Scheme

I
)

l

3 Hr lWeek ESE 60 Marks

CIE 40 Marks

Total 100 Marks
'theory Credits : 4 Duration of Exam : 3 Horu's

Study the different types of rockets engine

the performance refiningad of andfuelsvancement, S fo fuelproce

Study different type of combustions in rockets motor in modern.

DUCTION TO COMBUSTION INSTABILITY:INTRO
instabil Ity;and combustionSteady of bustioncomSunsteady coof bumongln orlstitypes

biinsta oeffects combustionf factorsinstabi bucom onsti instabi

ANALYSIS OF COMBUSTION INSTABILITY:
thermal solln dIntroduction; linear ofS instabillags SOln id lIrocket otorsphase; analys ity

ana of'SI S low ediateinterm handly instabil ln uid rocket S US t1 timegh uency-freq ity q engine ()
b

models.

Course Contents

Llnit I

INSTABILITIES IN SOLID PROPULSION:

tlnit II Introduction; general features; bulk, transverse, and axial mode instabilities aerodynam IC

instabilities; processes contributing to stability; measurement methods for stability testing:
effect of lant characteristics; control of combustion instabil

INSTABILITIES IN LIQUID ROCKET PROPULSION:
Overview; classification of instabilities; initiation of instabilities; dynamic stability; dynarnics of

llnit III processes in liquid rocket engines; wave propagation; effects of design factors on excitation and
damping; effects of atomization and droplet combustion; experim ental evaluation of instability;
control of combustion instabi

tlnit IV

INSTABILITIES IN HYBRID ROCKET PROPULSION:
Introduction; subsystems of hybrid rocket motors; transient events in hybrid rocket propulsion;

Unit V
hybrid rocket instabilities; feed system coupled instabilities; chuffirtg; low- frequenc_y instabilities;
compari son among solid, liquid, and hybrid low-frequency instabil.ities; experimental evaluation
of instability; driving mechanisms for instabilities; control of combustion instability; analysis of
instabil ln brid rocket motors

ks

2

2012.

B

I M. Barrere, A. Jaurnotte, B.F. De Veubeke and J. Vandenkerch Propulsion, Elsevierove, Rocket
M.S. Natanzon and F.E.C. Culick, Combustion Instability, Progress in Astronautics and Aeronautics,
2008

3

o0

lntroduction to Materials Adrian P Elsevier Science, 1st

Page l8 of23
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'.'irtlagg r;i g.1..r.:'r,, ., Atlt
tj11 ;,. 1.tl1ll1 Na(!til1,

V. Yang and W (Eds.). Liquid Rocket Engine
Astronautics and Aeronautics Vol. 169
M.J. Chiaverini and K.K. Kuo Fundamentals of Hybrid

Dean ACadgnr;.c rpe

Tulsirarrl, 4.' "Patil Collcgo

of Engrrrtrlr.s drd Technology

Nagpur (tl.S.l

Instability. Progress in

and Propulsion.
1995.

3

in Astronautics and Aeronautics Vol. 2l 2007.

Course Outcomes

Identify the type of combustion instability in different types of rocket motors

Analyze experimental data on combustioninstability.

Identiff measures to be taken for stabilizingunstable combustion.

Carry out linear instabil

Design rocket motors with consideration tothe effects of instabilities.

irr

scl'ul Links
https://nptel.ac. in/courses/ I 0 I 204089

) https://archive.nptel.ac.in/courses/l l2l 1061 I 12106073/

MAEI206

col
co2

c03

c04

cos
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First Year (Semester-II) M. Tech. Aeronautical Engineering
Department Elective-[I I

First Year M. Tech (Semester-Il)
MAE2I 208- Helicopter Engineering

'I'eaching Scheme

Practical

Lectures
'l'utorial

Iheory Credits : 4

Examination Scheme

Duration of Exam : 3 Horrrs

100 Marks

60 Marks

40 Marks

C'ourse Objectives

2.

3.

To Study students about the Momentum Theory. Blade Element Theory

Explain the basic concepts Standards, and Specifications:

and forward flight. Rotating blade motion. Types of rorors.
and coning angle. Equilibrium about the flapping hinge,

l.

tJnit I

tlnit II

Th

4.

loading,
of Fundamentals RotorofHistory Momentum analhelicopter flight. theory ysl

Disk andthrust coefficients. of entight power loading, power nt.Figure
and adebl coefficient. Power ln climAxial desc andent.loading required b.flight.

Blade element analysis in hovering r

Concept of blade flapping, lagging

Study different type of helicopter flights.

To Study the Historical Development of Helicopters

ves of this course is:

Course Contents

Blade Element Analysis:

and

in hovering fl
rotor solidity
autorotation.

tJnit III

Basic Helicopter Performance:
Forces acting on helicopters in
Controlling cyclic pitch: Swash-pl tilt

flight
f.

forward Methods of 'AIIStr ato fl Iflight. achieving ry gh
ate Lateral wl andth without l'i ILalc I rrdsvstem connlng.

inal lI Iof lnift flforward Forward Ilongitud asym etry totaight. performance- pow
u effects of S effect densiofreq ired, altitude. for I t.ltmll.l l.t.lu e ll nclgros weight, ty Speed p()

ford l 111rnax ranttm affectinFactors forward effects.and

concepts of stability. Forward speed disturbance, vertical
,hing angular velocity disturbance, side-slip disturbance,

inal, lateral directional and directional. Dynamic stability aspects. Mairr
rotor control. Flight and Ground Handling Qualities-General requirenrerts and

Scope of requirements. General and operational requirements. Military derivatives of civil
rotorcraft. Structural strength and design for operation on specified surfaces. Rotorcraft
v ibration c lass ifi cation.

t.lnit IV

tlnit V

icopters
and tail

Introductory
pitc

longitud
rotor

es.

speed disturbarrce.
yawing disturbance. Static stability

of hel

definitions Control characteristics Levels of

Helicopter Stability and Control.

Standards, and Specifi cations

I J. Gordon Leishman, Principles of Helicopter Aerodynamics, Cambridge University Press, 2002
)

Qeorge H. Saunders, Dynamics of Heliicopter Fligllt, John Wiley & Sons, Inc, NY,l975

Page 20 of23
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Course Outcomes

Explain the different configurations of helicopter

Fl!t€lrl
Dean Academi6s lP6

Tulsiramri $en wed-Patil Colhge

of Engrrru.r,rrg ilfid Technology

Nrgpur (f,l.S.l

G

rlFil(. i )t
Ao,'orr;rr
?!jl.qtfa:,..1 i.iri jr trzl

'.'(lllagL r-,f qs. .r.7rer . Arr(Ia.. t., ,,r.rr}, ,rlag

'.-'(,1 I I rts
aall:

u, ).

3

I
2

ewski &

Aerospace Series.

Dover 3'd 2004

w Johnson

cl'erelce Books

Dover Publications.
Gordon Leishman: Principles of Helicopter

I isclirl l.inlis
I 101/104/l0t 104017t
) l0r/104/r0l r0401s/

MAEI2OT

col
cC)2 Solve the problems on the concepts of rotor dynamics and related theories.

Compute the Performance of Helicopter

Examine the stability and control of forward moving helicopter

c03

c04

cos Study the Standards, and Specifications

Page 2l of23
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s
rtment Elective-III

First Year (Semester-II) M. Tech. Aeronautical Engineering
First Year M. Tech emester-

MA821209- Aviation Mana ment
'l'eaching Scheme

l.ectures

l'utorial
l)r'actical

I'heory Credits : 4
('ourse Objectives

Examination Scheme

Duration of Exam : 3 Hours

3 Hr I Week ESE

Total
CIE

60 Marks

100 Marks

40 Marks

Introduce the basic concepts of air traffic management.

Make students familiarize themselves with air traffic controllers.
lmpart knowledge about the flight phases.

lnfer about the basic concepts air space managements.

lntroduce the aircraft emergency.

l'he Ob ectives of this course is

Course Contents
lntroducti on to ATM: comparison with other modes of transport, Role of IATA, ICAo, t'ha ga,lerat

tlnit I
aviation industry airline, Factors affecting general aviation, use of aircraft, airport: airline nrana-qement
and organization, levels of management, functions of management, Principles of organization planning
the organization, chart, staff departments and line departments.

Air Traffi c Controller (ATC): Vocabulary and units, Missions and actors of the air traffic rnanag",*rt

t rnit II
system, Visual flight rules and instrumental flight rules, Airspace classes, Airspace organization and
management, Flight information regions and functional airspace blocks, Lower and upper air.space,
Controlled airspace: en-route, approach or ai rport control, Air route network and airspace sectoring.
The Flight Phases: The Context of Ai r Traffic Management, Traffi c separation, S eparati on sta nclar.d. I o ss

t lnit III
of separation Conflict detection and resolution, The distribution of tasks among controllers. '[he

controller tools, Traffic regulation, Capacity and demand, Workload and air traffic control complexity.
Airspace management in en-route air traffic control centers, Operating air traffic control sectors in real
tirne, Anticipating sector openings and Europe ), Air traffic flow management
Airspace Management: Airspace sector design, Functional airspace block defi nition, Simulated anneal i ng
algorithm, Ant colony algorithm, A fuiibn-fission method, comparison of fusion--fi ssion . and cl assical

l.
2.

3.

,1.

IVtlnit graph partitioning methods, Prediction of aii
possible approaches, Using a genetic algorithm,
network for workload prediction, Conclusion on

traffic control sector openings, Problem .difllculty and
Tree-search methods, constraint programming. A neural
the prediction ofsector openings.

Aircraft Emergency: lntroduction, AirportF main challenges, Known difficulties, Optimization plo[rlems
in airpor-t traffic management, Gate assignment, problem description, Resolution methods, Runwav

ng. Problem

tlnit V
scheduling, problem descri ption, problem formulation, resolution methods, surface routi

Page 22 of23
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description, Related work, Global airport traffi c optimization, Problem description . Coordination scheme
between the different predictive systems.

E

Krope, English House, I.
IGene Ai lnerl Procedures Book New

Bryon, "Air Transportation", Book House, New Delhi-lWilson &

Economics t,Phit Lockin of Book DelhiNewHouse, I.
ndi an A ircraft manual Pub shed Bookshby DGGA, N, Delhi-ewEngli House,

lbrencc llooks
3

)
J

2

I

Alexander T Wells

Fedric J.H., "Airport

, "Air

, English Book House, New Delhi-l

", Wadsworth Publis

I

, California, 1993
Lirrks

hI

2

J

ac.l labusjdf/l 0 I I 04005.pdf
https ac. in/courses/l 0 I / I 041 I 0 1 I 0407 1 I

videos.com/lecture.

\{At,I20g Course Outcomes

Un d the historv
J r managements roles in lnes

CO4 Understand fl ight schedulin g methods and related practices

co5 Identify the problems solving between ATC and ATM

6FUr.
Acrr:r,

-.._rrrBIrl
Dean A ;cs (PG

TulsimmpG,d.PatilCollcgc
of Engincer,r g tnd Technology

Nagprt ($.S.1

COI

co2 concept of airspace structures and air traffic controllerStudy about

co3 o lnconcept
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