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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

d S . ‘e s e ~ it 7 N . p "
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.

- MAE1101

b

e ‘,g

Recirculation bubbles and

| Oil flow visualization, optic

sonke

anks

v, TULSIRAMII GATKWAD-paTy, ¢

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 )

RUlton At w.f]' t H;
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({

(W

ilet,
Teaohi O

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.

‘;ngineﬁ )
togy, Naapu”
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I Leaching Scheme

L.ectures

Futorial

" Practical
heory Credits @ 3

C ourse ()bwcll\ es

TULSIRAMJI GAIKWAD-PATIL COLLEGE OF ENGINEERING & TECHY

(AN Al institition Aftiliated to Ha<hty

First Year (Semester-1) M. Tech. Aeronautical Engineering
First Year M. Tech (Semester-1)

F.xamination Scheme
(I

3 Hr / Week | ESE
[T Hr / Week ( 12
‘ Intdl I

3 | Duration of Exam : ||

I he ()h]tdl\ es of this course is: -
1. Study the types of aircraft pr opulsx()n and their workmg, prmCIples

2l

_ Understand the configurations of rocket nozzles, associated problems its appllcatxon

"I

haracterize the advanumcnt performance and Gas turbine engines.

3 Stud\ different typg of feed systems used in modern chemical rockets.

[5 \plam the basic concepts and working principle of electric and lon Propulsion.

4

{ 'nnirve € ontoantc
COUrse L onients

Unitl]

Elements of Aircraft Propulsion: Introduction to Aircraft Propulsion, Basic need ofpov.c
| aircraft applications, Classification of power plants based on methods of aircraft propulsic
rocket propulsion, Differences between jet propulsion engines and rocket propulsion eny!
and areas of applications, fundamental of aircraft piston engines.

Unit 11

Introduction to Gas Turbine Engines: Classification of air breathing engines. Principlc .
turbojet, turbo-prop, turbo-jet with reheat, by-pass and turbo fan concepts, Thrust augmentatio

engines and its application to aircraft.

Unit 11

Thermodynamics of Jet Engines: Thermodynamic analysis of jet engine, components of a
Compressor, combustion chamber, turbine and jet nozzle, their efficiencies, Introduction
pulse jet and their application, Introduction to combustion and chemical Kinetics.

Unit IV

Unit V

' Ramjet and Scramjet Propulsion: Ramjet, Operating principle, Sub critical, critical and s
' operation, Combustion in ramjet engine, Ramjet performance, Fundamentals of hypo

|
f breathing vehicles, Preliminary concepts in engine airframe integration. Various types.

| combustors, Requirements for supersonic combustors, Performance estimation of .

| combustors.

' Rocket and Electric Propulsion: Introduction to rocket propulsion, Reaction principle

{
:’
| equation, Classification of rockets based on propellants used, solid, liquid and hybrid, Co
| these engines with special reference to rocket performance. Electric propulsion, classificath
‘f thermal, electro static, clectromagnetic  thrusters, geometries of lon thrusters.

|

characteristics, hall thruster. S
' ’ - Page

—
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(}COI“C P.S
- utton, I-lements of rocket propulsion, Wiley and Sons, Inc, 7th | dition. 2001
fartin 1.1 Turner, Rocke

| tand Spacecraft Propulsion: Principles, Practice and New Develapr

\ Springer: Praxis Publishing, 3rd Edition, 2009
] 4 - v o b4 . . . '
| K. Ramamurthi, Rocket Propulsion. Trinity Press, 3rd Edition, Reprint, 2016.

\"(‘I\‘\\

Y\"\ul\unda . \‘ Undu&andmg /\LlOSdeL chemical pmpulsnon lnlerilne-puhhcalmm 2nd b 200
! Lgll‘j;p G. Hill, Carl R. Peterson, Mechanics and Thermodynamics of Propulsion, Pearson. 1211

(mndcn C.V., /\umhumodymnms of Gas Turbine and Rocket Propulsuon AIAA Education
i | New York. 3rd Edition. 1986.

AN

https:/nptel.ac.in/courses/101104019

lys Vo =

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

- B

MAE1102

Course Outcomes

CO1

Apply the knowledge of aircraft propulsion methods and solve problems on basics
ofpropulsion.

CcO2

Utilize the knowledge of turbine based engine for solving problems on aircraft
propulsion.

CcO3
CcO

CcOs

{

I Pars
T A f’:‘,f ‘,c(:

Implement the understanding of thermodynamic analysis of jet engines forsolving
the complex problems.

Analyze the operating principle of ramjet and scramjet engines and solve related
problems.

-

Solve the basnc ploblems on rocket and electnc ptopulsnon

O o M

artment
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First Year (Semester-1) M. Tech. Aeronautical Engineering

First Year M. Tech (Semester-1)

wonauiical Material £

NMAFTIOY. Ay

3 Hr/ Week

I M/ Week

Fheory Credits : 3

Course Objectives
Fhe Objectives of this course is:

Stracture 7
Examination Scheme

ESE 60 Ml
CIE 1 40 Marks
Total | 100 M

Duration of Exam : 3 o

1. Study the types of aircraft propulsion and their working principles.
2. Characterize the advancement, performance and Gas turbine engines.

3
4, - Explain the basic concepts and wo
s Understand the configurations of rocket nozzles, associated problems its application.

e e o T el NG -

Course Outcomes

Study d-ii;fcrc'nlhl)‘pc of feed systenﬂs used in modern chemical rockets.

ri(ing pnﬁu;glécf électl'ic‘>z;ﬁa%lon Propulsion.

Althe end of the unit, students will be able to : -

COl1

CO2

Understand the pro
ledge of material types and manufacturing process involved in aircraftfor sol\;ing relate

CO3 | Implement the understanding of aircraft structure and solve complex problems.
) o e ) I

| Utilize the know

L A

CO4 _ Analyze the loads applied on airc

- COs

Unit I

Unit 11

- Unit 111

| Unitv

L

4

—1-
|
|
|
f
|

|

|
|
|
[
|

i
J

Unit1v | load pa.lhs .mi airfi .
Pressurization of a fuselage structure,

raft and evaluate its effect on the structure.
Understand the basic certification requirements for aircraft structures.

perties of materials used in aeronautical applications

Material physics & properties: Siress-str

Normal stress, Shear stress,

‘v‘ anisotropic sheet deformation, Toughnes

| temperature, effect of humidity, Envjtonmental aspects. S
Material Types and Manufacturing: Introduction, Metal alloys, Polymers, Ce

! materials, Composite materials, Rule of mixtures, Requirements for structural materials

Manufacturing: Introduc

manufacturing techniques used for Com posites, T

Course Contents
o Vo I ST . v T - M
ain, Loading modes, Engineering terminolog
Bi-axial loading, Stiffhess and apparent stiffness, Isotropic a1

tion, Manufacturing process involved in - Metals,
hermoset versus thermoplastic.

Aircraft & spacecraft st
structures, Wing structures, Torsion

Typicallaunch vehicle structures.

Aircraft & spacecraft loa

wing structure, Case study:

Design & certification: Introduction, Safety,
for_acronautical structures

an airframe, Complex load

ds: Introduction, Externally loaded airframe. Load path, Loads und
cases, Load and load cases for spacecrafl structures.,

Torsional loading of a fuselage structure,
bending of wing spar,

, Structural desipn plnrilorsop_hics,l)_cé;‘ig)”;\BPI‘})}!Q_]}. \

regulations and specifications. Requirements

2}

s, Environment & durability, effect of wmt et

ramic

Adh anced

ructures: Introduction, Airframe, Structural concepts, Fuselioe
box, Structural details, Typical spacecraft structures, |

)
bt

Jending of g

- E)i;i\l"‘l\rﬂi
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Introducti A
oduction to ,\um.p;lw Materinls by Adrian I Monritz, I-lsevier Spisnice. 15t Edition

ce Booaks

\ . .y gl s % :

\n alysis and Design of 1 lipght Vehiele Structures by E.I'. Bruhn, Tristate ()”)Cf Co., 2012

\uu afl \llmluu\ by David J, Pe ery, Dover Publications, 3rd F dition, 2013. o
werall Materials and An: tlysis by Tari i Siddiqui, McGraw Hill LLC. 2nd | deon 20!4

1

’1:(

hitps: nptelac.in/courses/ 101105084
https:‘nptelac.in/courses/ 101105022
hips:/, nptelac.in/courses/101 104010

adweipht 1o lo { i 7 :
2 adratio) weiply power ratio, wing loading, fuselage loadine

—

MAEIT03 Course Outcomes

CO1l

Understand the properties of materials used in aeronautical applications

- Utilize the knowledge of material types and manufacturmg process involved in

o2

CcO3

CcO

CO5

. aircraftfor solving related problems.

Analyze the Ioads applied on aircraft and evaluate its effect on the structure.

Undenstand thc basnc certn‘“catlon requuements for alrcraft structures.

lmplement the understanding of aircraft structure and solve complex problems.

PJE"\ 1o 3l
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e et S e

First Year (Semester-1) M. Tech. Aeronautical Engineering
First Year M.Tech (Semester-1) B
 MIAETTO4: Subsonic rorodynamics Lab
Coaching Schewe = T lixamination Sche
Practical 2 CA |25 Marks
- | Hrs/week
Total Credit - 1 T ‘E‘SE'A o '25 Marks ‘
Duration of 510 02 Fs 00 Min. e l’ot*a'l_»rw 50 Marks
Sr. No. CeCoTFaporment |
B 1 Calibration of the wind tunnel test section velocity verses the fan RPM - R
- 2 Estimating_llw pressure distribution (coefficient of pressure) over a circular?yﬂﬁﬂér | 2,5 }
3 Estimating the pressure distribution (coefficient of pressure) over a symmetricaT aerofoil | 2,3 ‘,
4 Estimating the pressure distribution (coefficient of pressure) over a cambered aerofoil 2.5
5 Estimating the pressure distribution (coefficient of pressure) over a flat plate model T
6 Evaluating the three components of forces over a cambered aerofoil using 3-component 1 13
wind tunnel balance | i
| Evaluating the three components of forces over an aircraft model using 3-component - ‘ 14 ';
L wind tunnel balance : | ‘g
8 Estimating the functional area of test section by considering the boundary layer effect ‘ 1.4 l
9 Smoke flow visualization over different models (Aircraft model, car model, high—ri’sé : 3
building, circular cylinder, symmetrical aerofoil and cambered aerofoil) '§
10 Tuft flow visualization over different models (Aircraft model, car model, high rise — 33
Text Books //// 5
1 Anderson, J.D., "Fundamentals of Aerodynamics", McGraw Hill Book Co., 2nd Ed.. 2010. |
Houghton, E.L., and Caruthers, N.B., "Aerodynamics for Engineering students”, Edward
2 Arnold o ' |
Publishers Ltd., London, 5th Ed., 1989. o ‘
‘”"3‘,/ White, F. M., Fluid Mechanics, McGraw Hill, 7th Ed., Special Indian Edition, 2011.
Reference Books B
1 nton, R. LMW R
Cenge’l:VTK., Cimbala, J. M., Fluid Mechanics: Fundamentals and Applications, McGraw-tit
ation, 6th Ed., 2006. S

Page 120030
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Accredited with NAAC A+ Grade
Approved by AICTE, New Delhi, Govt, of Maharashtra )
{An Aonomays institution Affiliated 1 Rashtrasant Tukadoji Maharaj Nagpur University Hagpur

Course Outcomes
i o OB

Perform various flow visualization and evaluate aerodynamic properties of the
structures.

Measure aerodynamic forces and evaluate aerodynamic properties f’“he ‘?"“C“”fﬂ
Measure acrodynamic moments and evaluate aerodynamic i st Ofthe it
Cco Plot the graphs for pressure distribution over different aerodynamic de_'e_?f: :

COo5 Comprehend the use of basic computer tools to graph the data from experiments

st ./ ~rement
neac (ng
Fero! - Patil
Tulsi o "“ cring Anc
‘CUH?;‘L‘“.U'.WW‘ Nagou”,

Page 13 0730



TULSIRAMJI GAIKWAD-PATIL COLLFGE OF ENGINEFRING & TECH
Wardha Road . Sagpur - 441104
Aceradited with NAAG A+ Crade
Approvad by AICTE, New Delt, Gavt of Maharashiia o
{An Autonomans Institition Affiliated to Rashisasant fukadoji Maharaf N.:m»ur_lh'nv(:r'»;sw Hagpi
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| a MARTTOS: Avirosiaee Propulsion Lal

7)77‘ . e et e S—— {

Peaching Scheme Iocamination Schen !!
et - e o 4 !
!

Practical 2 Firs/week CA 25 Marks
| Total Credit I ESE 25 Marks |
hiol L : Total 50 Marks f

I’)tp_r;itvig)_n‘_'(_)‘fFfﬂf’i: 02 Urw 00 Min

ListCof Expeviment ;

o Velocity profiles of froe jets Lo
| 2 |Velocity profiles ofwalljets o o o
—3 mmiﬂé&'iVcTﬁ:ﬁ-ﬁﬁiﬁ?e_ﬁégﬁTdféHf in forced convection over a flat plate L
= Determine the convective heat transfer coel‘lidﬁii—ﬁrﬁégmém_ZRm—f]_ﬂ plate 9
} 5 [Determination of calorific value of different fuels (aviation fuel/ solid propellant) | 2
| 6 |Determine performance of a propeller at differont speeds and measure the thrust force | 3
|7 |Determine Pe"f(?j'}}m'}_c;é_ff«h)’“l’l"iﬂ rocket motor using a thrust stand ::i ' 3
F 8 Determination of dynamic viscosity of a given sample using redwood viscometer B !

9 [Measurement of burning velocity of a premixed flame - f

10 |Determination of flash point and fire point of the aviation fuel using Pensky Martin's test ]
Foxt Books —
Hill Philip, Peterson Carl, Mechanics and Thermodynamics of Propulsion, 2™ edition, 1992,

Addison Wesley B
El Sayed Ahmed, Aircraft Propulsion & Gas Turbine Engines, Taylor & Francis, CRC Press, 3™
Edition, 2008. B
Reference Books - ' o
1 I Mattingly J D, Elements of Propulsion: Gas Turbines and Rockets, AIAA Education Series, 2006.
tZ. { Mukunda H. S., Understanding Aerospace chemical propulsion, Interline publications, 2nd Ed. 2001.

] MAE1105 j Course Outcomes
- mCOl / To determiurwl;the flow behavior of free and wall jets. 7 |
C0O2 l To visualize the shock pattern in scramjet combustor model.

To provide an idea of wall pressure distribution on subsonic and supersonic inlets and |
co3 / nozzles. )
CcO I To perform testing on compressor blades and basic knowledge on cold flow S[lfd%e‘\j’, ,[

' CcO5 [ To develop the ability to analyze and interpret the experimental data using sot‘tf are. 'E
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AET106- Boundary Layer Theors

lea(hmg Scheme A= i -
Toctures 3 ———————— Examination Scheme
o | | Bk ESE | 60 Mark
Tutorial l . o ' SR s
e = B |k | 40 Mark,
ﬁleory Credits : 3 N e =
Duration of Exam : 3 Hours

Course Objectives

; The Objectives of this course is:

To learn the basics of viscous flow, its characteristics and solution strategies.

| 1.

2. | To introduce basics of laminar and turbulent flow, its properties and application.

3. To get acquaintance with methods of delaying flow separation with boundary layer control.

4. To make students aware about thermal boundary layer formation, effects and solution strategies.
5. To learn the basics of viscous flow, its characteristics and solution strategies. '

Course Contents

Unit I | Basics of Viscous Flow

Viscous flow characteristics, introduction to hydrodynamic and thermal boundary layer theory. goveriins
t of viscosity, flow over the flat plate at zero incidences, boundary layer thickn:

equations with effec
ss, boundary layer equation and their

displacement thickness, momentum thickness, energy thickne
general properties. Flat plate at zero angle of incidence, method of exact solution Blassius solution 1o
boundary layer problems, Approximate solutions, Von Karman solution to boundary layer flows over

flat plate, flow with pressure gradient, flow over a cylinder, plane Couette flow, circular Couette !
flow between parallel plates, Numericals.

|
|
|
|
i
T

Unit IIT | Transition ‘ o | |
‘ critical Reynolds number, turbulent spots, principles of theory ot

"Unit 1V | Turbulent Boundary Layer . .
Mean motion fluctuations, Reynolds Equations, Re) nolds stresse

" Unit II | Thermal Boundary Layer
fer from cold surface, thermal boundary layer grow i er

Heat transfer from heated surface. Heat trans
the hot and cold surface, flow over the flat p
and approximate solutions to thermal boundary layer flows, r
boundary layer theories, Reynolds analogy and Colburn analogy,

boundary layer flows, Numericals. )

late with different flow conditions with heat trans
elation between thermal and hydrody:
non dimensional numbers gove

Pipe flow and flow over a flat plate, s
1d equation, factors effecting transition, laminar aerofoils. |

stability of Laminar flows, Summerfie

sowind

aws, Numericals, Flow thoroust

Fundamentals of turbulent flow,
hrough pipe, eftect of roughness,

tunnel turbulence, Prandtls mixing length !
pipe, governing equations and velocity profile

smooth pipes, relation between laws of friction

theory, velocity distribution |
for fully developed flow
& velocity distribution, Numericals.

Page 13 ol 30
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- UnitV Bmmdmv l,u\ er Control
| Need of boundary layer control, canses of boundary layer separation, flow over the yimder and aerofo)
tor different flow conditions leads separation.
Unsteady Viscous Flow
7 Startup of plane Couetle flow, unsteady flow over a eylinder,
wai Books

Rel fer onee lnml\\

o Fluid nwch;inim by RUKL Bansal, Laxmi Publications, 9th Fid., 2007,
| 2 Heat ll.\nstm by R, K. Rajput, S Chand & Co Lid, 5th Eid., 2004,
| 3 lntmdmhnn to Fluid Mechanics by . 1 Shaughnessy, ()xtm'd University Press, 2nd Fd. 2004 ';

. _W‘ Boundal\ 1.\\u ﬂ\LOI\ b\ lI_ SLI\hd\lHlp pnnpv\ lndm Ruvmul [t nldrgul Fd., 2003,
2 _|F urther aumi\ namics im Engg. Students by Ilong,hlon and Boswell, E dward Arnold, st fid., 1969
3

Aerodynamics for Engineering Students by L. L. Houghton, Steven H. Collicott, P. W. arpenter
_Daniel T, 7th Edition, 2016.

oful Links
1 1 https:/archive.y nplc Lac. m/«,mu%s/IOI/lOS/IOI 105088/ -
[ 2 https://nptel.ac. in/content/stor age2/courses/ 112 1041 l8/un/Counsc homc 9, htm B )
L3 https://nptel.ac.in/courses/112/106/112106 190/ B
- MAE1106 ‘ Course Outcomes
| CO1 Summaries importance of solid liquid and gaseous fuels
CO2 Understand concept of different types of fuel and processing of fuels and
CO3 Select appropriate equipment forcombustion and fuel
CcO Apply stoichiometry to evaluate combustionperformance B
Apply the combustion technology to evaluate performance of aerospace
COos propulsion
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First Year (S partiment Flective-f
S .. 1 ear (Se Aetate = e - y
| T (s(]"‘.'(“l""l) M.Tech. Aeronautical Engineering
‘ » I ar ' ear Tonh (§ ) i - -
‘ o irst Year M. Tech (Semester-1)

M M AT X1 i P

| P . e *iNAN pndameniaf el & € nhustinns

, Al(‘avc}u_ylgbclwme = -'\( At 'rmf‘ R

T _ [ xamination Scheme

| : 3Hr/ o |60 Marl
. Week ESE

| Tutorial ———

Sobes i nlocc PG 1 - CIE 40 Mart
| Practical e “"T“i"“"""‘ = 100 )
—— - Tota )0 Mark
| Theory Credits : 3 —

| e [ Duration of Exam : 3 Hou

Course Obwcu\e\ o
- The Objectives of this course is: '

1. ' Study the types of fuels and their properties.
? 1 e E—
Lo Characterize the advancement, performance of fuels and refining process of fuel
3. Study different type of manufacturing of fuels in modern. - o
4. | Explain the basic concepts and working combustion technology. o
Course Contents 7
INTRODUCTION:
) Types of fuelsZ solid, liquid and gaseous fuels, History of solid liquid and gaseous fuels, production.
Unit I present scenario and consumption pattern of fuels, fundamental definitions, properties and various

|
i measurements, properties of solid liquid fuels and their measurement
- techniques. .
SOLID, LIQUID AND GASEOUS FUELS: Coal origin, its classification, composition.
and properties. Coal mining, preparation, and washing. Combustion of coal and coke making, different
types of coal combustion techniques, coal tar distillation, coal liquefaction: direct and Indiroc
Unit IT liquefaction, coal gasification, oxidation and hydrogenation. Efficient use ofsolid fuels. Origi
Types of gaseous fuels: natural gases, methane from coal mines, manufactured gases, producci
water gas, biogas, refinery gas, LPG, hydrogen, acetylene, other fuel gases. Cleaning, purification

and quality enhancement of
gaseous fuels.
MANUFACTURED FUELS:
Agro fuels, solid fuel handling,
Unit INT | types of bio-fuels, production processes an
petroleum, refining, properties & testing of petro
refining in India, liquid fuels from other-sources, stora
[ STOICHIOMETRY Of COMBUSTION:
5’ " Estimation of minimum amount of air required for a fue
Unit IV combustion processes - Air fuel ratio, estimation of
it calculation of the composition of fuel and excess air supplied from e
products. calorific value of fuels, adiabatic flame temperature,

|
i mechanism and kinetics of combustion.
|

S

properties related to combustion, handling, and storage. Bio- Il

d technologies, Bio-fuel applications. classification of
leum products, various petroleum products, petroleuin
ge and handling of liquid fuels

I of known composition, theoretical and actual
dry flue gases for known fuel compositivi,
xhaust gas analysis, dew point of

~ | COMBUSTION TECHNOLOGY:
Unit V| stoichiometry and thermodynamics

of combustion, calculation of heat of formation and heat of

Page 17 0’30
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reactir e o of coal. combuio

aw analysis of reacting system, combustion of oil. combustion 0:; c:r:"lclw .

rtics. draft system, combustion appliances, £4s u ners. S

lassification, stoker firing, pulverized system of firing. i
Introduction to different types of}fugrnzu.i

1 & CORMnuets

furnaces & kilns. Applications of batc

T combustion, first |

| of gas, flue gas analysis, flame prope
| requirement of burners. gas burner ¢
| bed combustion process. combustion controls
| treatment furnaces. industrial furnaces, process

| furnaces, oxy-rich combustion. [ —

Tt Books ) e
‘ | Acrospace Structures and Materials by Yucheng Liu, Bentham Science Publishers. 2nd

|1 Edition, 2016. - - ] o
1 Aircrafit Structures for Engineering Students by T. H. G. Megson. Elsevier Science, 6th

2 Edition. 2017, ,

3 Introduction to Aerospace Materials by Adrian P Mouritz, Elsevier Science, Ist Edition, 2012

clerence Books

- | Analysis and Design of Flight Vehicle Structures by E.F. Bruhn, Tristate Offset Co.. 2012.
Aircraft Structures by David J. Peery, Dover Publications, 3rd Edition, 2013.

Aircraft Materials and Analysis by Tariq Siddiqui, McGraw Hill LLC, 2nd Edition, 2014.
sefnd Links :
https://nptel.ac.in/courses/101105084 - .
2 https://nptel.ac.in/content/syllabus_pdf/101104005.pdf ‘

(3 | https://nptel.ac.in/courses/112/103/112103111/

MAE1107 . Course Outcomes
col1 Calculate adiabatic flame temperature and estimate equilibrium products of
combustion.
CcO2 Solve chemical kinetics and species conservation equations
CO3 Acquire knowledge in different flame structures and stability characteristics
CcoO Compare the performance of different combustors and design of flame holders.

CO5 Analyze the combustion mechanisms of different propellants.
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) . Y108 Composite Materid and Structures
Teaching Scheme o Examination Schemc
Lectures " , 3 Hr /Wecek 7 N - ‘hi i B ESE V . 7 - [ L Mart
Tutorial ' - o |
e T | 100 Mark .

Practical I

| Theory Credits )
Course Object ives

The Objectives of this course is:
1. \ Study the various types of composite materials and their properties. -
2. | Characterize the advancement Polymer Matrix Composites. -
| Study different type of manufacturing of Micro-MecEnfic_a_l_ Bﬂéh@)’@[ﬂ@}?jﬂ”ﬂ{

3
4 | Explain the basic concepts and composite for aircraft struc

ture.

‘ Course Contents

Introduction to Composite Materials:

Definition, classification of composite materials, classification of reinforcement, particulate.

Dnit 1 fiber, whiskers, long fibers composites. Matrix materigls, metals, ceramics, polymers (in’clm,

' thermoplastics and thermosets), Carbon-Carbon Composites, Metal Matrix Composites, MMC v ith

particulate and short fiber reinforcement, liquid and solid state processing of MMC, stir casting,
squeeze casting. Properties of MMCs, Applications of Al, Mg, Tibased MMC.

Processing of Polymer Matrix Composites:

Thermoset Polymers Hand layup Process, Vacuum Bagging Process, Post Curing Process. Filament
Unit II winding, Pultrusion, Performing, Autoclave Process Processing of Polymer Matrix Composite
Thermoplastic Polymers Extrusion process, Injection Molding Process, Thermo-forming process. Post
Processing of Composites, Adhesive bonding, drilling, cuttingprocess. -

- Micro-Mechanical Behavior of a Lamina:

Determination of elastic constants-Rule of mixtures, transformation of coordinates, micromechani
based analysis and experimental determination of material constants.

Unit I | Macro-Mechanical Behavior of a Lamina:
Global and local axis for angle lamina, determination of global and local stresses and moduli, tor 2D
UD lamina with different fiber orientation and different fiber materials glass, carbon and aramid fiber

reinforcement. ;

Failure Analysis:
Failure Theory: Tsai-Hill, Tsai-Wu, Max Stress and Max Strain Classical plate theory. Stress and st

Unit IV varigtion ina lam.inale, Resultath forces and moments, A B and D matrices, Strength analysis ot
Jaminate. Inspection and Quality Control: Destructive and Non- Destructive Testing, lensile,

Compression, Flexural, Shear, Hardness; ultrasonic testing — A-

B-C scan,

N
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Wardha Road, Magpur - 441108
Aceredited with NAAG A+ Grade
Approved by AICTE, New Dethi, Govt. of Makarashira
(An Au.onmnnuc lnetmﬁion Mhhamd 0] Rarmm%am T&ﬂ'ﬂdﬂ]l Ma um; Haqpur Emmm' /‘ Har Agpur

Applications of C ompmilee Mn!erinle

‘r

r“""a

Srme?

Automobile, Aircrafis, missiles, Space hardware, Aeronautical and electronics, marine.recreational and 3

Spoﬂs eqummcm iutmc polcntml of wmposltw

KK Chawla, Composite ‘Materials- Science and [ingihéé?ih»g', Springer Verlag, 2nd edition.
IQQQ

Autat Kaw Mulmmgs of Composntes LRC Prcss 2nd edmon 2006.

Inn oduchon to Aelmmcc Materials by /\dl ian P Mouritz, Elsewer Scnénce Ist Fdltlon 2012.

sw ence Hnnl\\

Mun S&I’,‘f@m C ompom{e Maleuals Handbook Vol 3, Department of Defense, USA, 2002

Ajay Kapadia, Non- Destructive Testing of Composite M nal Comp
_ Network, Best Practices Guide, TWI Publications, 2006.

R M Jones, Mechanics of Composite Materials, 2nd Edn, TayTor & Francis, 2015. B

aterials, National Composntes '

Useful Links

1 [ hipsv/nptelac.injcourses/ 101103084 -
| 2 https://nptel.ac.in/content/syllabus _pdf/101104005.pdf
3

j MAE1108 Course Outcomes
' cot1 Describe the fundamental concepts of composite materials.
| CO2 Analyze the composite materials by micro and macro mechanics analysis.

CO3 Analyze the Micro-Mechanical Behavior of a Lamina of composites.
co Examine the failure of composite by different methods.

CO5 Describe application of compdsite for aircraft structure.

Page 20 of 30



SIRAMIL GAIKWAD-paTy 1
| WAD“'W,’,VFQ% LEGE OF ENGINEERING & TECHII(

6 Mo - A4 HOR

| ;
B HAGL oy Gl

Ny
ey e hy g s .
ef Db Gyt of Matiaranth i

0N Affiatiad 1, 11

Hlesant tukaday fhabiaray toegnr Hevpe

<\H /\Hi(;islx;“ e

Fivst Year (S nepuriment Wlecive-|
: Semes T g
|~‘NN|N'MU M. Tech. Aeronautical Engincering
st Year MU Teeh (Semester-1) ’

- Peaching Scheme . n l
1 cctures S loxamination Scheme
Tutovial KSE b o6 M
Practical CIE ‘ A M
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S Course ()'l

jectives

Uhe Objectives of this course is:
s tudy llu{dtﬂ_uu(nlmlr equation of equilibrium & compatibility equation.

s
.

V”
.
b SRS S

o

. ”K ‘k“9!‘;!1!’?_‘,;‘1?}_“}'_‘0CP‘ of discritization of lv(){l'y into elements.
Su {1 .

| Explain the basic

idy different type ol plane strain and axis symnictric problcms.“

coneepls 1-D & 2-D free v.|l3~|_u_}|0n analysis using one dimensional bar cloinw

" Basics of Stress Analysis

Unitl

- Couyse Confents

strain, stress and strain components, stress strain relationship !

ain, differential equation of equilibrium, compatibilit .1
Airy’s stress function. - !

Fundamentals of stress and
constants, plane stress, plane str
Boundary conditions, Saint Venant’s principle,

Unit 11

Fundamental concepts of FEM
Historical background, Scope of FEM in Engg. Applications, Principle of minimum potential
energy. Concept of Virtual work, Raleigh—Ritz method, FEM analysis procedure. Concep!
discritization of body into elements, degrees of freedom, bandwidth, Basic types of 2-1) &
elements, displacement models, convergence requirements, shape function.

Unit 11

Unit 1V

and Beam elements, stiffness matrix. asscindly.
ffects. Two dimensional plane trusscs. Local &

tovad

boundary conditions, wid o

FEM Modeling
Finite element modeling and analysis using Bar

boundary conditions, load vector, temperature €

Global coordinate system, element stiffness matrix, assembly,
vector, force and stress caleulations -

2D FEM Problems

Two dimensional problem using CST & LST, formulation of CST & LST elements. element

stiffness matrix, assembly, boundary conditions, load vector, Stress calculation, Temperature
effect.

{
It

i

Page 21 of 30

rie20 Jepartment
Asronautical Engineenng
¥ isiram) ikwad- Patil

rorage Of Engine

:ring AnG

(&

: rechirolouy, Nagour.



MNAAG,

TULSIRAMJI GAIKWAD-PATIL COL

Wariha Boad, Hagpy

LEGE OF ENGINEERING & TECHNO!

1 A41108

3 . VNAAG A Grade
A ﬁé Approved by AICTE, N ‘;J" i, ot HVMAI\JV"*”‘[’" e
hadd (An Autonomans Institution Affiliated to Rachirasant Tukadof P”‘““_'“‘-U Nagpur University. B
ic / /Sis / .
l[)n.:,lf:)a:ll:éfi(;;nl‘;l.yl:(wparmnclric and Higher order elements. |I1|I’()‘(|l,1(:(if)l1 o <Iym.nm<~v ,““'"_‘ ysir
Unit V| formulation of mass matrix for one-dimensional bar clement, free vibration analysis uning one
dimensional bar clement. Torsion of prismatic bars using triangular c!emcnt{a’.
Introduction to FEM Software: Extention of the method to other engineering problem:
, - ,l‘_‘!?"?d",‘."?,‘“‘,F?_Ifi“i‘e |ilcn)g]_t:__‘n)ml?_p_g_ipgcringf'I'. R.M(}I_|qn{g|vrup{1tln & /\ D. chl_ugunclu,
| 2 Theory of Elasticity — S.P. Timoshenko.
| 3| Concept and applications of Finite clement Analysis - P.D. Cook.. |
' oterence Books - - ,
| 1 | The Finite Element Method—-A Basic intrgdu_qgigﬂbygp_giggqrs—vr). W. Griffths, D. A. Nethercol ’:
! 2 Introduction to Finite Element- Reddy JN.- ML‘GLA\_N_IJLIJ_' I
k- | Applied Finite Element Analysis - Larry J. Segelind_—_.lgl_w_ Wllc_y S |
oful Links S - o o ;
1 ]https://nptel.ac.in/courscs/ 112/104/112104193/ o ;
2 | https://nptel.ac.in/courses/105/105/ 105105041/ - ‘
3 | https://nptel.ac.in/courses/105/ 106/105106051/ . |
MAE1109 Course Outcomes
. co1 Unders.ta.n'd the p!ane stress & plane straip differential equation of equilibrinm &
: compatibility equation, with boundary conditions )
I Cco2 Analyze the ancept of discritization of body into elements and basic types of 2-1) &
| 3-D elements, displacement models, B
| CO3 Analyze the various types of 2D elements applied to plane stress, plane strain and axis |
| symmetric problems.
: co Solve complicated 2D & 3D Isoperimetric structural problems for stress analysis
r
j COS5 Determing formulat'ion of mass matrix for one-dimensional bar element, free vibration
! analysis using one dimensional bar element. - |

o fasse
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Ll A ’t\-\\,\ahw\__h\w —

| The Objectives of this course is:

| . : % T

| L Study the differential wind tunnel,

The known basic Concept of shock wave. ]
Study different type of nozzles in aircraft.
Explain the basic concepts measurement technique in wind tunnel.

Course Contents

. Introductory concepts
| Compressibility Thermodynamic concepts Conservation equations Communication in gases Stagnation
I Unitl state One Dimensional Flow, Pressure waves in gases Communication in gases Stagnation state
| Differential equations for 1D flow Isentropic Flow with area variations
Numerical example.

Shock Waves : _ o

| Normal Shock Concept Normal Shock relations Moving normal shocks Numerical Examples
— (stationary and moving) Concept and theory Oblique Shock relations Property variations Detiched
| Unit II Shocks Shock Reflections Numerical Examples Shock-Shock Interactions,1-D Expansion e
Expansion Fan Prandtl Meyer Function Smooth expansions/compressions Numerical Examples. Shock
expansion theory and its applications. e
Nozzle flow *
Quasi-1D flow with area variations, Geometric Choking Numerical Examples Divergent Nozzles
Convergent-Divergent Nozzles Numerical Examples Multiple Choking points, Supersonic Jer, Jot
UnitIII | structure Numerical Examples and Supersonic Shear layers.

Non-isentropic flows !

Crocco's Theorem Fanno Flow Numerical Examples Rayleigh Flow Numerical Examples \urious
Choking mechanisms, Ramjets and scramjets,

<R T R ) |

Experimental setups and Flow Visualization ‘

Unit IV | Shock Tubes Compressible flow facilities Measurement Techniques Experiment Design. .}

( Schlieren, Shadovggraph. Interferometer. 7 ;
g Page 23 of 30

/

Qerimment

T



TULSIRANJ! GAIKWAD-PATIL COLLEGE OF ENGINEERING & TECHN0'

HW Wardha Road, Nagour - 441108

@ Accradited with NAAG A+ Grade

?}.v% fpproved by AICTE, Now Deili, Goyl, n} Mnhmagmm e
i {An Autonomous Institution Affiliated to Rashtrasant Tukadoji M”hf‘”’_’ Nagpmlmuuqa/ lagpur

12D Method of Characteristics ; broutines.Marchin:
| 0 3 ¥ & 2 >S § ‘."’“ ¢
Characteristics concept Characteristic directions; and constitutive relations, Subroutines.

UnitV |
f techniques, Example simulations, Fanno flow, Reyleigh Flow. B
E"\v‘\\rg\\\ R - - - T
i "41“'“;”T_‘l_iepmann. H.W. and Roshko, A., Elements of Gas Dynamics Dover Publications, Inc..
- Mineola, NY, USA. I Edition, 2001. ‘ —_— —
N Oosthuizen, P.H. and Carscallen, W.E., Compressible Fluid Flow McGraw-Hill international

- editions, McGraw-Hill Companies, Inc., Singapore.
3 Babu V., Fundamentals of Gas Dynamics, Ane Books India, Chennai. , ,
- ference Books |

1 | Chapman A.). and Walker W.F. Introductory Gas Dynamics Holt, Reinhart and Winstqn,']nc.ﬂ’. USA.
2 Introduction to wind tunneltechnique J.N. - McGraw Hill.

Useful Links

1 https://nptel.ac.in/courses/101/106/1011 06044/ .
2 https://nptel.ac.in/courses/112/1 06/112106166/ -
3 https:/nptel.ac.in/courses/112/103/] 12103021/ ]
il : : = 1
| MAE1110 Course Outcomes
. o1 Classify the wind tunnel and boundary corrections and image processing. J
. COo2 Study the shock waves in supersonic flow. [
| CO3 Portray flow measurement technique usingadvance visualization methods -
| Co Conduct quantitative analysis of forces onaircraft.
f COs5 Understand the various types measurement technique in wind tunnel
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3 | Total 00 Ve

| Duration of Exam : - Hiss
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Introduce Iy

1Sic concepts of air 110 ation management and ororrom
neepts of ajy transportation Management and organizational management.

x ()t,‘llr . art { \; f ” 1 ,V ,:7 o foe Fle T ing and ateoraf o . .
posure on various methods available for flect planning and aircraft selection procedur

3 . 'l" PRy '_’ '""‘;“""'" T A ——————— :
familiar with aircraft and related equipments maintenance procedures and 1 p.

oncepts maintenance practices and related procedures.

s

S Course Contents
Development of air transportation:
Cj.omparison with other modes of transport, Role of IATA, ICAO, The general aviation indusir
Factors affecting general aviation, use of aircraft, airport: airline management and organiz: ion. le
management, functions of management, Principles of organization planning the organization.
departments and line departments.

Unit 11

Forecasting: ,

Fleet size, Fleet planning, the aircraft selection process, operating cost, passenger capacin . loac fictor
etc., Passenger fare and tariffs, Influence of geographical, economic and political factors o
route selection,

Unit 111

The aircraft selection process:
Fleet commonality, factors affecting choice of fleet, route selection and Capitol acquisition. \ uluation
and Depreciation, Budgeting, Cost planning, Aircrew evaluation, Route analysis, Aircrat evaluation. |

Unit IV

Equipment maintenance:
Flight operations and crew scheduling, Ground operations and facility limitations equipments anf ivpes
of schedule, hub & spoke scheduling, advantages/ disadvantages and preparing flight plans. \rcraft
scheduling in line with aircraft maintenance practices. ]

——ip

UnitV

§
{

Aircraft reliability: ' 3 o _ N
The maintenance schedule and its determinations, Condition monitoring maintenance, Fxtended range

operations (EROPS) and ETOPS, Ageing aircraft maintenance production.

v ! : :HMU( ks

1 Fedric J.H., "Aimnfﬁénagcment", English Book House, New Delhi-1. -
2 Gene Krope, "Airline Procedures”, English Book House, New Delhi-l. | |
3 Wilson & Bryon, “Air Transportation”, English Book House, New Delhi-l. 7 L

Liference Books o =
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Hatdhs Poan Hagas - 44546
haresited wit MABE A b (g
awiecried fiy KCTE Yo G Gon of St asrdcs
lAn Am!;tscmvm iwwﬁnﬂ Attifiatod t Rastteasant ;hw}”? M»;h 413} Mg riensity

. I’hlhp lmkm D."F mnumu s of Transportation”, English Book Hotse, New Defhi-f
2 Indian Aireraft manual”, Published by DGGA, English Book Howse, New [elhi-f,
3 Alﬁxﬁnder T WL”% 'Air lmn«;pmmi:m" Wadsworth Publishing Company, California, 199
ctul inks
1 3 !mpt //npwl ac.in/e muw«s/lfH/HW!()lI(M(}?l/
2 htp/fwww.nptelvideos ,¢,mn/la.mrg.php'!ad 5030
3 https/mptelacin/eourses/101/104/10350409 1/
MAEITT Course Outcomes
E Understand the history of air transportation and roles of INTA and concerned
, .
| e authoritics
; ( '()i | Study weather forecasting method for ;;Vélfé”ﬁigh“tmm-wM” -
f ,(‘03, Siudy cost estimation and managamcnt in air trénsportatnon
5 i § — .
f CoO Understand ﬂl;,ht schcdulmg methods and related practlces
? h
: i d)S | Study reliabi I’i"t.y centered maintenance practices and related procedures

5 =
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Lectures — ———— I - : |
o s ] ) . . 4 |
! octores | j Hl /Week I S l‘,xamlnatmq Scheme
Il ‘N"Mgl lal N A i - e o Es[ﬁ) l 6H0) “v'l:)l'!'
Practical e R CIE | 40 Mar!
K R ——— e ] — | o
I'otal [ 100 Mrh

[ & \\4\
| lhgg!’! Credits : 3
- Cou rse Objectives

L T ‘."TT\%\“‘ N
| The 7()Vlugq‘gl’g§gfthls course is:

| Duration of Exam : & 1101,

1. Study th e g ey T
5 The i ¢ capability to analyze governing equations.
| KNOV 1 " Py B TR _—
5 VI basic Concq?t of ignition and ignition problems.
| 4- e propagation problemsusing.multistep kinetics. V

. Xplat iIc : : "
N plain the basic concepts combustion problems using specialized technique.
- _ Course Contents B
' goverqmg Equa'tlons for Reacting Flows and Solution Methods:
i Unitl lOvef'mng.eql.latlons for mass, energy, momentum, and species transport; constitutive relations:
| Sc t;:;:lg(;z;l l;met]cst{nm}fls; boundary and initial conditions; solution methods and algorithms: solution
[ | s for reacting flows.
Laminar Reacting Flows: '
- UnitIl Solutlon' of igr}iti0n and flame propagation problems; premixed combustion, non-preimixed
I combustion, partially premixed combustion; wall-stabilized laminar flames; laminar flame dynamics. |
| Turbulent Reacting Flows: - R
‘," . Description of turbulence, scales of turbulence, turbulence models; turbulence-flame inteructions:
| UnitIII | premixed combustion; progress variable, turbulent flame speed, EBU/ED and BML modcls non-
; premixed combustion; mixture fraction, PDF methods; partially
( premixed combustion; explicit accounting of chemical kinetics in turbulence.
f Liquid-Gas Reacting Flows: .
! UnitIV | Simplified models of droplet combustion; detailed multiphase flow models; atomizer
modeling; ignition and stabilization of spray flame. v

A
Advanced Topics: .
Solid propellant combustion; compressible flow equations; low Mach number approximation:

Unit V
supersonic combustion; convergence and error analysis.

‘T'ext Books , »
T. Poinsot and D. Veynante. Theoretical and Numerical Combustion. 2nd Edition. R. T.

1 ] Edwards Inc., USA (2005). | )
: J. Warnatz, U. Mass, and R. W. Dibble. Combustion: Physical and Chemical Fundamentals,

- / (2001). o o
[ Modeling and Simulation, Experiments, Pollutant Formation. 3rd Edition. Springer-Verlag.German

L3
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dtllnL Flows. (ambmlge Um\ergm Prcss UK (20

lw 5 R. Fox. € gn}m‘l@@llal Models for Turbulent Re
2 E. S, Oran and J. P. Boris. Numerical Simulation of Reactive Flow. 2nd Edition. (1mbndu
SR Unmemr\ v Press, UK (2001). o
3 \pphed ante Elemem Analy sis -1 arry 1. Segelind - John Wiley. S
L e;f mrl\\ . ) - ]
f-. _j_lj_tgi_nptel ac. m/mum\ o1/ 10<w|m|0€m”1, “ -
2 | hupsi/nptelac.i courses/| L‘ 106/112106166/
3 _hupsy /mptel.ac.in mm\ox I IOT/_I I"lO?O“I/ i N
z I .
. MAE1112 Course Outcomes
. Co1 Demonstrate capability to analyze governing equations.
€Oz Solve stabilization of ignition and ignition problems
L COo3 Solve laminar flame propagation problemsusing multistep kinetics
[ co Apply the concepts used in the modelingof turbulent flames for selecting
L appropriate models
| CO5 Analyze complex combustion problems using specialized technique.

\
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the Obiectives of this course js;
l . e D DV 10 -
| The known basjc Concept of discritization ]

Study different type of plane strain and axis symmetric problems. o

Explain the basic coneepts procedures to generate grid for fluid flow.

—

‘ Course Contents
Importance of CFD ' T
| UnitI Importance of CFD to various engineering streams. Basic fluid dynamics equations
2 momentum and energy, Conservation law. form and non-conservation law forms of the ()
L Differential Equations, Lagrangian and Eulerian formulations.
| Description and procedure used in Finite Difference
Unit I1 Finite Element and Finite Volume schemes for simple one dimensional conduction proble: .
Application to unsteady one-dimensional conduction problems.
; Application of Finite Difference method
[ Unit III Application of Finite Difference method to 1D & 2D steady and unsteady conduction proos

t

Central and backward difference schemes. Explicit and Implicit schemes, Crank- Nicholson el o

. Solution of linear algebraic equations .

Unit IV | Direct solution methods and Iterative schemes. Boundary value and initial value problems

and their solution procedure. Runge Kutta methods. Shooting methods.

Conduction and convection problems

Navier Stokes equations. Application to incompressible flow. Pressure correction schenic. st ored
Unit V grid, SIMPLE and SIMPLER sche?mes. Finite Vo_lur_ne method for compressible flow. Scheros lke
Jameson, Mac Cormack. Acceleration devices, Grid independent studies,

Grid Generation.

vt Books

Bose, T.K., "Computation Fluid Dynamics", Wiley Eastern Ltd., 1988.

Chow, C.Y., "Introduction to Computational Fluid Dynamic", John Wiley, 1979,
Hirsch, A.A., "Introduction to Computational Fluid Dynamics", McGraw Hill, 1989.

{td |19 |t |

i

Feference Books ’ o .
"1 ] Fletcher, "Computational Fluid Dynamics ", Vol. 1 & 11, Springer Verlag, 1993. - o
| Page 29 of 30
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| ats 5 ' \/ aisd o & . . ' q ‘ ,
i l' -)N;I:lkdl. SV Numerieal heat trans o i i Nowy, Hlemispher Pablishing, ¢ orporation,
OC

; ;\ndm‘wn LD Computational Nuid dynamics™, 1005,
Im;n npul acan/courses/H12/104/112104 193/
hllp\ mptelacian/courses/105/105/105105044 1/
" htps: aptelac.n/courses/101/106/101 106045/

MAELT3 Course Outcomes
COl Familiarize with cllllcwnl governing cquations and boundary conditions,
CO2 Understand (he partial (Illlumlml equations and their physical behavior i)

= | _flow problems.

CO3 ‘Discrete governing equations using I'inite difference methods and carry oil
ST l‘ILIl]]Cl‘ILdlCI‘l()I anilxsgs o
CO Follow the basic procedures to gcncrulc grid for fluid flow.
COs5 Apply lhc dlllucncc lonnuldn(ms to ﬂuld ﬂow pxoblcms
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