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ipstitute Vision & Mission

Vision:
. To emerge as a learning Center of Excellence in the National Fthos in domains of Scion

Technology and Management.
Mission:
L. To strive for rearing standard and stature of the students by practicing high standards ofprofe.

ethies, transparency and accountability.
To provide facilities and services to meet the challenges of Industry and Society.

2
3. To facilitate socially responsive research, innovation and entrepreneurship.
4. To ascertain holistic development of the students and staff members by inculcating knowlcdo

profession as work practices.

cgram Qutcomes (POs)

I. Engineering Knowledge
2. Problem Analysis

Design/development of solutions

Conduct investigations of complex problems
Modern tool usage

6. The engineer and society

7. Environment and sustainability

8. Ethics

9. Individual and team work

10. Communication

11. Project management and finance

12. Lifelong learning
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Vision:
. l'o foster technically skille
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the needs of academ; Aeronautical Enginecrs of the utmost academic principles. oo

a, industry and society,
Mission:
l- b v te 1 1 i i
:1)npalll quality technical education and unique interdisciplinary experiences.
evelop the analytical, computational and design capabilities to provide sustainable solution .

Expose the students to the current trends and opportunities in the Aerospace industry.
Inculcate professional responsibility based on an innate ethical value system.

R

coram Educational Objectives (PEOs)

I. Under graduate students will acquire knowledge to investigate and solve Aeronautical
Engineering problems using basics of applied science and engineéring.

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 Aeronautic:!
Engineering.

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

B.

Under graduate students will contribute in the domain specific and inter disciplinary research
through the project based learning.

gram Specific Outcomes (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, testingor

maintenance of systems and subsystems to pursue career in aeronautical engineering.
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- T i | I.xamination Scheme
Feaching Scheme }
J ESE

Lectures |31/ Week ’ [ o0 Tm
- Tutorial | 11/ Week - CIF, | 10 Mark,
Practical | . 'l‘urtali | 100 Marl

| 7 [ Duration of Exam : 3 FHours

Fheory Credits @ 3

Course ()bjoéti\'(“s ’

Ihe Objectives of this course is: -
I Study the types of inviscid. incompressible fluid flow 7
Characterize the incompressible Muid flow to solve con%bicx engineeringproblems on finite.

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

4. Explain the basic concepts and working principle airfoil theory & Finite wing theory
s Understand the application of numerical methods in aerodynamics.

Course Contents
Unit]  Fundamentals of Inviscid, Incompressible Flow: Pathlines, Streak Lines, and Streamlii.

Vorticity, and Circulation, Kelvin’s Theorem, Irrotational Flow and the

Infinity Conditions, Bernoulli’s Equation, Vortex Quantitics. |0~

Savart Law, Velocity Induced by a Straight Vortex Segment. Stream

Velocity.
' Potential, Boundary and
| Dimensional Vortex, The Biot—

| Function. ,
Unit I1 Incompressible Flow about Wings of Finite Span: Introduction, The Joukowski Airfoil. 1ho A A

| Series of Airfoils, Thin-Airfoil Theory, Thin Airfoil with a Flap, Distributed Singularit,
- Numerical Methods, Inverse Methods of Solution, Prandtl Lifting-Line Theory, Wing-Panc! \1.0
| Wing-AnalysisMethods, Aerodynamic Strip Theory, Winglets, Strakes and Canards. V ortex |

Unit III | Viscous Incompressible Flow: Introduction, Navier—Stokes Equations, Exact Solution
| Navier— Stokes Equations, Role of the Reynolds Number, The Prandtl Boundary-Laver o
' Incompressible Boundary-Layer Theory, Results from the Solution of the Blasius Equation. B
| Layer with a Stream wise Pressure Gradient, Free-Shear Layers, Wakes and Jets. 110 -

| _ Turbulence, Turbulent Flow. ,
Unit [V , Numerica -

dicy)

OUS.,

l-@{nvel) Methods: Basic?ormulthﬂign,A"l“hheic)alaaé&fbhd—itignis;‘il)ih_\'Siéal Considera
| Reduction of the Problem to a Set of Linear Algebraic Equations, Aerodynamic Loads. Prol
| Considerations, Prior to Establishing Numerical Solutions, Steps toward Constructing a \un
' Solution, Solution of Thin Airfoil with the Lumped-Vortex Element, Effects of Compressit

| | Viscosity.

’ Unit V ‘T_Experimental Aerodynamics: Relevant testing parameters, Wind tunnel classifications.

| | subsonic wind tunnels, components, Turbulence reduction devices, Evaluation of power losses. W

|
| |
' | tunnel boundary corrections, High-speed subsonic and transonic wind tunnels, Wall citfcens in
Pave 6ot 30
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5 | Low-Speed Wind Tunnel Testing, by Jewel B, Barlow, William H. Rae, Alan Pope_,‘J‘(;hHWHs;;, &
" Sons. 2nd Edition. 1999,

Aerodynamics fm:'[?-‘,ﬁg‘ineéring Students by E. L. Houghton, Steven H. Collicott, P. W. Carpenter.
| Daniel T, Valentine, Clsevier Science, 7th Edition, 2016.
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Recirculation bubbles and

| Oil flow visualization, optic
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transonic wind tunnels, Sy

Physical basis of flow visu

Low --Spcéd”/r\l‘mdynnnﬁcs by .lbr%l‘ph Katz
Edition, 2010.

Bayc Acrodynamics by ( jary A. Flandro, Howard M. McMahon and Robert L. Roach, Cambyili .
University Press. Ist Ldition, 2012,
L Experimental Acrodynamics by Ste
ence Books o

1 Low Speed Aerodynamics, by
{

01 LEGE OF ENGINEERING & TECHNGL 1

141108
WG A o Loy
Ay

Gyt of Manarashtey

AN ARGEO 0 e A d . ’
AL A “hteasant fukadoj Maharaj Nagpur Univetsity, Nagn )
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personic: wind tunnels, Hypersonic wind tunnels, Special wind tunni. ‘
alization, Tracer dynamics, Wall-bounded flows, Outer flows, Streamlin. |
detached vortical structures, Velocity profiles, Smoke flow., Tuft flo. aned
al flow visualization techniques.

and Allen Plotkin, Cambridge University Press. 2nd

filﬁlﬂ)_lhscclll and Andrea laniro, CRC Press, st Editﬂ)_g_.}[)}ﬁ

qula‘l_(i‘li();ilff’“lflt Learning Pvt. Ltd., Ist Edition, 2018.

| https:/7archive nptel.ac.infcourses/ 10171 05/101105088/

Imps://archive.nptel.ac.in/courses/101/105/10l 105059/

https:/nptel.ac.in/courses/101/106/101106082/

Course Outcomes

(60}

Apply the knowledge of inviscid, incompressible fluid flow for solving realtime
fluid flow problems.

v({
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CcOo2

Apply the knowledge of incompressible fluid flow to solve complex engineeriny

_problems on finite wings. .

CO3

Evaluate the importance of viscous fluid flows and arrive at the solution of related
problems.

Analyze the application of numerical methods in aerodynamics and use panel '
methods to generate solutions.

Understand the basics of experimental aerodynamics and apply the knowledge for
project work.
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