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Wardha Road, Nagpur - 441108
Accredited with NAAC A+ Grade
Approved by AICTE, New Delhi. Govl. of Maharashtra . “
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tinte Vision & Mission

Vision:

To emerge as a learning Center of Excellence in the National Ethos in domains of S e,
Technology and Management.

Mission:

L. Tostrive for rearing sl;mdur;i and stature of the students by practicing high standards ofprofes.ional
cthics. transparency and accountability.

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

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

4. To ascertain holistic development of the students and staff members by inculcating knowlcdgcind
profession as work practices.

am Qutcomes (POs)

I. Engineering Knowledge

2. Problem Analysis

3. Design/development of solutions

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
I1. Project management and finance
12. Lifelong learning
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TULSIRAMII GATKWAD-PATIL COLLEGE OF ENGINEERING &

,
» . '; Wardha Road Nagpu - 441100
i Accredited with NAAC A+ Grade
.:f Approved by AICTE, New Defbi Govt. of Maharashira
_»_;A”Wf/_\kmf_’”‘ 1ous nstitution Affiliated (o Rashirasant Tukadoji Mahara) Nagpur University, |
partment Vision & Mission
\ision:
. To toster technically skilled Aeronautical Engineers of the utmost academic principles. (ocon. ene
the needs of academia, industry and society. '
Mission:
L. Impart quality technical education and unique interdisciplinary experiences.
2. Develop the analytical. computational and design capabilities to provide sustainable solutio
3. Expose the students to the current trends and opportunities in the Aerospace industry.
4. Inculcate professional responsibility based on an innate ethical value system.
am _Educational Objectives (PEQOs)
I. 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 satisfy 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 rescarch
through the project based learning. '
Specific Qutcomes (PSO) _
1. Develop profound working knowledge to solve combination of complex problems in
aerodynamics, 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. testineor
maintenance of systems and subsystems to pursue career in aeronautical engineering.
\ ‘ :
O \ ) /(ﬂ( e
. \ e e
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Wardha Road, Nagnur - 441108
Aceredited with NAAG A+ Grade
Approved by AICTE, New Dellw, Govt, of Maharashtra
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—First Year (Semester1) M. Tech, Acronautical Finginc
First Year M. Tech. (Semester-ll)
NUAER 201 Flioht Dy namics and Control

v

ripe

- Teaching Scheme

Examination Scheme
L.ectures /0

3 Hr / Week v ESE [ 060 Mail.
o Ewek | CIE 40 Mark.

Putorial

Practical

- Total 1100 Marl:
Jhen Creditsid T o of fxam 3 Hours
Course Objectives

{ ~1 T“.xx.\*"i’“‘ o
. The Objectives of'this course is:

E,

L4

'h

Unit 1 Forces and Moment on the Airpl

|

- Study the Forces and moments acting on a flight vehicle,
et e P Hight

1. rj”(*haracterize the Performance of airplane in level flight. o
A L,SEUdy the Gliding flight and Turning performance N
3 4 rExpTain the basic concé}ats equilibrium equation, Stability criterion. -
1LY

nderstand the Dihedral effect, Lateral control, Coupling between rolling and yawiﬁg- moments

Forces and moments acting on a flight vehicle, Equation of motion of a rigid flight vehicle, Different
types of drag, Drag polars of vehicles from low speed to high speeds, Variation of thiust, power and

SFC with velocity and altitudes for ajr breathing engines and rockets, Power availablec
required curves.

Unit 11 Aircraft Performance

Performance of airplane in level flight, Maximum speed in level flight, Conditions for minimu, drag

and power required Range and endurance, Climbing flight (Maximum rate of climb) and steep
angle of climb, Service and absolute ceiling.

and power

est

i Unit I Gliding and Turning performance ‘ o

Gliding flight (minimum rate of sink and shall
turn radius). Bank angle and load factor, t
| pushesover. , . -
Unit IV | Static Longitudinal Stability and Control (Stick Fixed and Stick Free)

Degree of freedom of rigid bodies in space, Static and dyn,
airplanes, Inherently stable and marginal stable airplanes, St
stability, Basic equilibrium equation, Stability criterion, Effec
CG location, Power effects, Stick fixed neutral point. Stick free stability, Hinge moment coefticiont.

Stick free neutral points, Symmetric manoeuvres, Stick force gradients, Stick force
- Aerodynamic balancing. Determination of neutral points and maneuver points from flight test.
Unit V | Lateral and Directional Stability ‘

Dihedral effect, Lateral control, Coupling between rolling and yawing moments, Adverse vaw ciiects,
Aileron reversal, Static directional stability, Weather cocking effect, Rudder requirements, One cngine
inoperative condition, Rudder lock.

V%

owest angle of glide), Turning performance (1 urnis. ¢

ate
ake off and landing performance, Limitations of pulls v

pand

amic stability, Purpose of controls in
atic, Longitudinal stability, Stick fixed
ts of fuselage and nacelle, Influcice of

)
o
o

por

Course Contents
ane _
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1 Books
2
3,

forence Books

Perkins, C. D. and Hage, R, T,
New York, 3rd Edn. 2008.

| Nelson, R. C., Flight Stability
| Etkin, B.. Dymnuig?i»gi_‘ Flight

1 | Babister, A. W.. Aircraft Dynamic Stability and Response, Pergamon Press, Oxford, Ist 1., 1050
] vt —— - - " R
> Dommasch, D. O., Shelby, S. S., and Connolly, T. F., Acroplane Aero dynamics, [ssac Pitn,

Wardha Road. Nagaur - 441108
Accrodited witt MAAC At Grads
f\l)(‘,l("\l i [)\f ACTY CNew Dedy Goyt of Mahatashiln
tion Affiliated 1o Rashirasant Tukadoji Mahara) Nagpur Univarsity, tagpin,

(An Autonomous nstitt

|
m——— s st e ——— H j
+ Airplane Performance stability and Control, John Wiley & Son 11 |
!

»ﬂDdﬂ/\U“Nn?l“C (‘()n[r()lr1 M,C,(,'_'_".',W'AI; lill ,“,Q”k ( 0., Ist L., 1908 ’
St |
|

i

ability and Control, John Wiley, New York, 2nd Ed.. 1982,

| London, 3rd Ed.. 1981. o }
3 J. D Anderson, A. W., Aircraft Dynamic Stability and Response, Pergamon Press, Oxford, [st1.d.. 1080, .;
ful Links - :
1 https://nptel.ac.in/courses/101/104/101104061/ - 7 {
2 https://nptel.ac.in/courses/101/106/101106041/ o |
3 https://nptel.ac.in/courses/101/104/101 104007/ f
| |
' MAE1201 Course Outcomes |
| Cco1 Describes the fundamentals of aircraft design and aerodynamic characteristics. :
|
¥ co2 Estimate the drag and thrust of the flightvehicle under given operating condition. i
| |
| CO3 Enumerate steady level flight performanceof an aircraft. ]
Examine accelerated flight performance ofan aircraft under given loading '
; co4 condition. - 1
CO5 Examine the static and lateral stability of anaircraft. ) |

Pase 7ol 30
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; ' T I<nsl Year (Semester-11) M. Tech. Aeronautical l‘nfunvermh
| | — ~ First Year M. Tech (Semester-IT)
| MAL1202: Aireraft Design

% ’l‘o:whiﬁif Scheme Examination Sclleme
I ctlurm 3 Hr/ Week ESE | 60 Mark -
Iutoual 1 Hr / Week CIE ’ 40 Marlh
l‘ *actlcal V - Total J 1OO Merks
lhcon Credits : 4 Duration of Exam : 3 Hours

( ourse Objectives
ihe Objectives of this course is:

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

2. To make the student understand the choice of the selection of design parameters, f'xmu the geometry.
3. To investigate the performance and stability characteristics of airplanes.

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

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

~ Unitl | based on purpose and configuration. Factors affecting configuration, Merits of different plane
! layouts. Stages in Airplane design. Designing for manufacturability, Maintenance. Operational
costs, Interactive designs.

Preliminary Design Procedure

Unit 11 Data collection and 3-view drawings, the_ir purpose, weight estjmation, Weight ec‘;uatio‘n mcrhod‘
Development and procedures for evaluation of component weights. Weight fractions for - arious
segments of mission. Choice of wind loading and thrust. Loading . 7 -
Power Plant Selection

- Unit Il | 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 Aspect ratio.
Unit IV | Wing Design and Airworthiness requirements, V-n diagram, loads, Structural features. Ficments
of fuselage design, Loads on fuselage, Fuselage Design. Fuselage and tail sizing. Determination of
§ tail surface areas, Tail design, Structural features, Check for nose wheel lift off.

| Design of Landing Gear and Control Surface:

\ Unit V Landing Gear Design, Loads on landing gear, Pnellmmary landing gear design. blements of
‘ Computer Aided and Design, Special consideration in configuration lay-out. Performance |
l

|

estimation. Stability aspects on the design of control surface, L. e
¢ Books ]

| Raymer, D.P. Aircrafi conceptual Design, AIAA series, Sthedition, 2012~

VP!I:J:‘ (\)7\'—?3‘:)
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7 ® Wardha Baad, Nagpur - 441108
) Accredited with NAAG A+ Grade
phraved by AIGTE, New Dathi, Govt of Maharashira
- (An Autonomons e hhmm\ Aftiliated to Rashitrasant Tukadoli Mahara) Nagpur University N
2 lm cnhu l\.

| 7 \\nlhcm of Subsonic Airplane Desipn, Delft University Press, LK. 1986,

Kueche > Aers
3 chemann, D, The Acrodynamic Design of Airerafl, American Institute of Aeronautics
| publishers, 2012
j* t)\ \‘ R(N\‘\\

1 Jan R(‘\‘\ﬂm /\upl.\nc Dcxngn Vol- llo V1L, Dar (m pumlmn. l‘)‘)?

2 _John P, ‘l}:‘djp& Introduction to Airerafl Desipn, AIAA, gndlclltmn 2012,

3 ,_,!!\0!!]95}_“_7(:91}\70 Design of Aircrafl, Prentice Hall, 2003.

§ ! i, !‘,l‘\ e - - e eliiabiih Mt e SN E—

L5 https: Jfontinecourses. np‘lgl ac.in/noc2| dd)(t/l,mv'.a,mm B )
2 https://archive.nptel.ac.in/courses/101/101/101101083/

3 =

https://onlinecourses.nptel.ac.in/noc2 1 _ae04/preview

’1 MAE1202 Course Outcomes

{ . . . . ~ . . . N - -
. col Investigate the preliminary design of an aircraft starting from data collection to satisfy
‘ mission specifications

E CO2 Perform the weight estimation and power plant selection for a specific aircraft

. CO3 Estimate the geometric and design parameters of an airplane

]‘ —

. CO4 Design a system, component or process to meet requ irements for aircraft systems

i CcOs Demonstrate complete design of an aircraft to a level of sufficient detail to satisfy

L given mission specifications -

P{l}‘,\‘ 9 0{30



TULSIRAMJ! GAIKWAD-PATIL COLLEGE OF ENGINEERING & TECHNU!

Wardha Road Nagpur - 441108
Accoaditod with NAAC A+ Grade
Apprevad by AICTE, New Deihi Govt of Mahiarsht:
(A Atonnmans nstitution Affiliated to Rashitasant Tokadop Mahaaj tagpar Unwvaraty, Sagpan

~ First Year (Semester 1) M. Fech, Acronautical Enginecring

First Year M. Tech (Semester-11)
MAEL20}- Researeh & Methodolop,

]cnchméSchcmo - I*]xnmilmlidn _.S"clu-nw
Lectures |31/ | - 60 Ml
Week
Twoial | | lam o
Peactical | . Total ! 100 Mark
; Theory Credits : 3 I A ‘Duration of Exam : 3 Hour

{

| Course Objectives

| The Objectives of this course is:

’ 1. To gain insights into how scientific research is conducted.

| 2. To identify the influencing factor or determinants of research parameters.

L3 To test the significance, validity and reliability of the research results

4. | Tolearn and understand the basic statistics involved in data presentation.

| Course Contents -

1 Introduction

j Introduction to research; Definitions and characteristics of research; Types of research — Descriptive s

'; Analytical, Applied vs. Fundamental, Quantitative vs. Qualitative, Conceptual vs. Empirical. Main

[ Unitl components of any research work.

1 Ethics

j Ethical issues - Copy right - Intellectual property rights and patent law - Reproduction of published

{ material - Plagiarism - Citation and acknowledgement - Reproducibility and accountability .

| Research Formulation

‘ Defining and formulating the research problem: Selecting the problem - Necessity of delining the

| UnitII | problem, Literature review: Importance of literature review in defining a problem, Primary and sccondii

| sources —reviews, treatise, monographs-patents — web as a source — searching in the web - C niteal

literature review — Identifying gap areas from literature review.

| Research Design
Observation and Collection of data, Methods of data collection, Different types of variables, Sampling

Unit 1II Met.hods— Data !’roqsssing and Analys'is slrategigs - Data Analysis wilh' Statistical {’nckagcs, Hy pothesis

testing, Generalization and Interpretation. Essentials of Research Design, Need for Rescarch Desioii,
Classifications of Research Design: causations and Experimental Design, Errors in  Research Desion,
Types of Research Errors.

| Quantitative Methods ;

. Unit IV | Probability Distributions, Fundamentals of Statistical Analysis and Inference, Multivariate methods, |

| Concepts of Correlation and Regression, Fundamentals of Time Series Analysis and Spectral Analy sis.

| Optimization

‘ Unit V Introduction to evolutionary algorithms - Fundamentals of Genetic algorithms, Particle Swarm
Optimization, Simulated Annealing, Introduction to Neural Networks, Neural Network bused
optimization, Introduction to Fuzzy sets and Fuzzy Logic, Optimization of fuzzy logic

Toxt Books

|
[ ~ e i
! 1| Ranjit Kumar,"Rescarch Methodology: A Step-by-Step Guide for Beginners™ SAGE Publication.

Page 10 ot 30
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13 ? Acer with NAAC A+ Grade
\N‘ Approved by AIGT

Now Dethi Govt. of Maharashira
7\/\” Avtonomous stitution Affillated to Rashiiasant Tukadofi Maharaj Nagpur Uriversity, Hagpio

Ltd: Fourth edition, 2014

C.RUKothari,"Rescarch Methodology: Methods and 'I‘cchniqucs“.NI,’,W AGE; Second Edition. 01 ]
Dinesh Kumar, Rescarch Methods for Successful PhD. River Publishers Series in [nnovation and
Change in Education- Cross Cultural Perspective, 2017

ventee Books

Mare van Dongen, LaleX and Fricnds, Springer.leb. 29, 2012 (ISBN 978-3-642-23815 1)
Bernard C. Beins and Maureen A, McCarthy "Research Methods and Statistics”  Pearson. 201
Marc van Dongen, TaTeX and Friends,Springer,Feb. 29,2012

Lk
https://nptel.ac.in/courses/ 101109036 - o
https:/nptelac.in/courses/1011 02()17 B

https:/mptelac.in/courses/101104011

MAE1203 Course Outcomes

Co1 Understand Definitions and characteristics of research; Types of research —
Descriptive vs. Analytical,
Utilize Ability to critically evaluate current research and propose possible alternatc
CO2 Lo RIS
directions for further work
CcO3 The Ability to develop hypothesis and niethodology for research
CO4 Analyze their scientific results clearly for peer review.
| cos Understand comprehend and deal with complex research issues in order to
§ communicate.

Page 11 00 30
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