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Course | qasciory | Gourse APPLIED ENGINEERING MECHANICS Gaurse c Professional Core L T/pLC
Code Name Category 311014
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the concept of equilibrium of particles and rigid bodies 112 |B 11234567 [8]9/10[11]12]13|14 |15
CLR-2: |Utilize the concept of finding centroid of planar figures and moment of inertia about different axes o’ =
CLR-3: |Utilize with the dynamics of particles TS| E 2 _ S ] -
CLR-4 : |Utilize with the dynamics of rigid bodies 38 g = -%’ S § E g §
CLR-5: |Apply the concepts of mechanics to solve problems related to space mechanics % 5|2 =T 5_ =] fgfv D (%’ = e =
CLR-6: |Utilize the concepts in better understanding of systems dealing with forces = | 2 £ E 213 5385 8| 5|t | <
iS4 2 | = || 3|8 3|3 = = 3|
cla| < 2 Z£|/a|a|8|9| s B S| |2
S B3 S| g|B|s|'2|2|E S| E(=| 2 _|o|e
S| 2|8 o s|cs|@|E|=|5 3|8l 8" ) I
. . : | D | @ E|l5 |2 =90 2| 2|8 = S| < |ololo
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 3| gilie © 8/ 32| €| 8|8zl 5|52 2 3 38
[ | wl| o | ol << |=|on|/wlwm[Eelola | TF|a |0 |ao
CLO-1: |Determine the forces under equilibrium 28|75 Hl - | -1-|-1-1l-1-1-1-1l-/1-1-1-1-*
CLO-2: |ldentify the centroids and determine moment of inertia 2 18|75 HIH|H| -] -] -|-|-1-1-1-1-1-1-1-*
CLO-3: |Determine the forces acting on particle both kinetics and kinematics 2 18|75 H|-|H|H - -l - -]
CLO-4: | Determine the forces acting on rigid body both kinetics and kinematics 2 18|75 HIH| -] -]-1]-1-1]- R
CLO-5: |Application of determining space orbit 28|75 H|l -1 H|-|-|-1-1-1-1-1-1-1-1-1-*
CLO-6: |Apply the concepts of fundamental mechanics and space mechanics in real time applications 2185 |75 HIH|H|H|-|-|-]-|-]-]-|-1]1-/|-1]-
12 12 12 12 12

Duration (hour)

Fundamentals of mechanics- Classification

Determination of centroids by integration,

Rectilinear motion-Uniform motion

SLO-1 £ . : ¢ . Kinematics of rigid bodies Curvilinear motion: Projectile motion
S of forces, Laws of mechanics. centrotd; oz_‘ lines, areas and vglumes._ anngctangula_r compoyents of velocity : : . . '
SLO-2 |Vector and vector operations problems Determlnatlon of centroids by integration, Rec'tllmear motion - Uniformly accelerated Kmema'tlcs of rlg{d bodies: Linear Projectile motion: Path of the projectie
centroids of areas motion translational motion
SLO-1 Forces on particles in 2 D- Triangular law | Determination of centroids in composite  |Curvilinear motion-Normal and tangential ~ |Kinematics of rigid bodlies: Fixed axis Position and velocity of the projectile after
52 of forces & parallelogram law of forces areas components rotation a known time
Equilibrium on particles in 2D, Lami’s . . Curvilinear motion- Normal and tangential |Kinematics of rigid bodies: Fixed axis Velocity, direction and time taken of the
SLO-2 ; Centroids of volumes, Centre of gravity : o .
Theorem, Free body diagram components rotation projectile after a known height
SLO-1 Act/on & React{on, EqUI/IbeIt.lm‘ on particles Pappus guildinus Theorem | Curvilinear motion- Radial and transverse Kmemat:qs of rigid bod/e§: relation Motion of particle projected horizontally
53 in 2D - Equations of Equilibrium components between linear and rotation
. o Curvilinear motion- Radial and transverse |Kinematics of rigid bodies: relation ) .
SLO-2 |Forces in space Pappus guildinus Theorem Il ; ; Projected from inclined plane
components between linear and rotation
S4 SLO-1 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-1 Statics of rigid body in 2D — Moment & Moment of inertia Cylindrical coordinates- Newtons second |General plane motion-Absolute and Angular momentum of a particle. Rate Of
S5 Varigon’s Theorem law, D’Alembert’s principle. relative velocity in plane motion change of angular momentum
SLO-2 Statics of rigid body in 2D - Force Couple |Determination of moment of inertia by Cylindrical coordinates- Newtons second | General plane motion-Absolute and Motion under a central force, Conservation
System Integration law, D’Alembert’s principle. relative velocity in plane motion of angular momentum.
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SLO-1 |Equilibrium of Rigid bodies in 2D Parallel axis theorem Principle of work and energy I\lezzzgzlig 'Igne motion: Crank- Rod Newton’s Law of Gravitation
SLO-2 Equ:llt?rlum of Rigid bodies in 2D : Support Parallel axis theorem Principle of work and energy General 'plane motion: Crank- Rod Sample problems: Cons,ervatlon of apgu'lar
Reactions, Types of Support Mechanism momentum and newton’s law of gravitation
SLO-1 Anal}{tlcal method to determine the support Perpendicular axis theorem Principle of impulse and Momentum. Instgntaneous centre of rotation in plane  |Sample problems: Cons,ervat/on of aqgu]ar
s.7 reactions of beam motion o momentum and newton’s law'of gravitation
SLO-2 |Moment of Uniformly varying loads Perpendicular axis theorem Principle of impulse and Momentum. Instgntaneous centre of rofation in plane | Sample problems: Cons,ervatlon of aqgu]ar
motion momentum and newton’s law of gravitation
S8 SLO-1 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-1 ;’russ: CIass:f/_c ation, perfect/imperfect Polar moment of inertia, Impact of Elastic bodies D’Alembert’s principle : Linear motion Trajectory of a particle under a central
59 rame, Analysis of perfect frame forcg '
SLO-2 |Determine the support Reaction in truss  |Radius of gyration Derivation of Elastic coefficient D’Alembert’s principle : Rotation motion Traj e.ctory qf ap article under a cen t,’ al
force: Application to space mechanics
SLO-1 ’.4’.7 a/y' SIS of perfect Frame by mefiion Mass moment of inertia of solid objects Impact of Elastic bodies-Direct central P””C’P Ie. OFWght gnd eneiggioralagid Kepler Law of planetary motion
510 oints: Slmply supported quy : Linear motion .
SLO-2 A'.’aly, sIs ofp erfoct Frame by mediadicl Mass moment of inertia of solid objects Impact of Elastic bodies-Direct central Pr/nc./p B W Of aqd energy Yoy Sample problems: Central force
oints: Cantilever body: Rotation motion
4 |Analysis of perfect Frame by method of o : Impact of Elastic bodies- Oblique central | Principle of impulse, momentum for plane .
» SLO-1 sections: Simply supported Mass Moment of inertia of thin plates impact. motion of a rigid body: Linear motion Sample problems: Central force
SLO-2 Ana{ySIs.of per'fect Frame by method of Mass Moment of inertia of thin plates {mpact of Elastic bodies- Oblique central Prlnglple of lmpulse, rr'70mem"um for plane Sample problems: Periodic time
sections: Cantilever impact. motion of a rigid body: Rotation motion
S-12 SLO-1 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
. . e ; ) T : ™ :
Learning 1. ggglnand P. Beer, E. Russell Johnston Jr., David Mazurek, Philip J Cornwell, Vector Mechanics for Engineers: Statics and Dynamics, 10t ed., McGraw Hill, 3. NPTEL Engineering Mechanics Lectures by IIT
Resources Guwahati ‘https.//nptel.ac.in/courses/112103109/

2. Shames, I.H., Krishna Mohana Rao, G., Engineering Mechanics (Statics and Dynamics), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education), 2006

Learning Assessment

) Continuous Learning Assessment (50% weightage) . — o
Lo poms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘;ggﬁg 40% - 30% - 30% - 30% - 30% -
Level 2 ﬁﬁg:ize 0% . 40% . 0% p 0% . 40% .
Level 3 E::;‘::te 20% ; 30% i 30% : 30% : 30% :
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. S. Raja, National Aerospace Laboratories, Bangalore, raja@nal.res.in

1. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

1. Mr. K. B. Ravichandrakumar, SRMIST

2. Dr. Vinay Kumar Gupta, National Physical Laboratory, guptavinay@nplindia.org

2. Dr. S. Elangovan, BIHER,Chennai, email : subelango@yahoo.co.in

2. Mr. lynthezhuthon, SRMIST
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Course 18ASC102 Course APPLIED FLUID MECHANICS ) c Professional Core L T PIC
Code Name Category 3]0 2 |4
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |/dentify the characteristics of fluids and utilize the pressure measuring devices 112 |8 1123|415 70819 /10[11]12]13[14 |15
CLR-2: |Solve the basic fluid flow problems and apply the system and control volume concept in various fluid flow problems = =
CLR-3: |Identify the mathematical techniques of potential flow problems El=lse 2 - § = x
CLR-4 : |Solve the basic dimensional analysis and fluid flow through pipes S g = %’ S| 3 E § qé
CLR-5: |Analyze the basic concepts of boundary layer in fluid flow % 5|8 R %. DC‘» % L § = gl
CLR-6: |Explore advanced level of fluid mechanics applications S| €5 Sl 2z 2 3 2 = S5 w| &
Ak 22188835 |=|8|s|s
s|BIBl |B|5lEdsl25|42l2l58 =
. h [ | D o) = s 2> ele(slo|= csl2 Jd olo|o
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: Sl Sl 2 | 8| 2| 8|8 z|ls|5|5 | clelo | n|lh
— L L L o [m] <C = n TN} L = (&) o 4 [a [a 1 o
CLO-1: |Accrue the knowledge of fluid properties and principle and function of pressure measuring instruments 28|75 HIM| M| L|-|-|-]-|L|-|-|M|L|-]|-
CLO-2: |Analyze the fluid flow problems and system and control volume concept 28|75 HIHIMM|-|-]|-]1-]1L - ML - -
CLO-3: |Apply the mathematical techniques of potential flow problems 28|75 HIH| M| M - |- -l -l - IM] -
CLO-4: | Apply the dimensional analysis and fluid flow through pipes 2 18|75 HIHIM M| -|-|-|-|L|-|-|IM|L]|-]|-
CLO-5: |Accrue the knowledge about boundary layer concept 28|75 HIMI M| L|-|-|-]-|-]-]1-|M|-/|-
CLO-6: |Accrue comprehensive knowledge in fluid mechanics applications 2 |85|75 HIHIM|{M|-|-|-]-|L|-|-|M|L|-]|-
Duration (hour) 15 15 15 15 15
SLO-1 |Introduction to fluid mechanics #ljfg ?Ir;g:an anqiiiriabiestiigg of Pitot — tube Dimensional Analysis Pipe friction major and Minor losses
S-1 - : :
SLO-2 |Brief history of fluid mechanics ;-% Zistrg);zu/;zeﬂsom SSERIES, (22 ES) Numerical problems Rayleigh’s method, numerical problems ~ |Numerical problems
S0 SLO-1 |Fluids and their properties System and Control volume concept Introduction to potential flow Buckingham’s Pi — theorem Numerical Problems in parallel,
SLO-2 |Density, viscosity, surface tension Introduction to Reynolds transport theorem |Equation of streamline Buckingham’s Pi — theorem procedure Series and branched pipes.
SLO-1 |Properties of fluids numerical problems Reynolds transport theorem Stream function, Velocity potential function %i?ri"nga/ Phegiems cgiStckignam s Py - Boundary layer theory introduction
S-3 :
SLO-2 |Compressibility and bulk modulus 5:&7:;%2;?%[) o Secrorysm¥.is Basic elementary flows Numerical problems Fluid flow over bodies
S | SLO-1 |Lab 1: Determine coefficient of discharge ! Lab 7: Performance test on radial Lab 10: Performance test on forward Lab 13: Major loss due to friction in pipe
o Lab 4: Repeat class . . . -
4-5 | SLO-2 |of orifice meter centrifugal air blower centrifugal air blower flow
SLO-1 |Fluid statics-Pascal's law Reynp/ds transport theorem, appltcattons Un/fO(m paralle] flow st'ream function and | Applications of important dimensionless Flow over a fiat plate
$6 in ﬂ;uti colntrol volulmq alr\rlaIySIs‘ / \\gelomty ;/Jotentlzl fyrlr(cgon t = numbers
i ) . control volume analysis Numerica ource flow and sink flow stream function )
SLO-2 (Numerical problems on Pascal’s law problems and velocity potential function Numerical problems Boundary layer development on a flat plate
S7 | SLO-1 |Hydrostatic law Euler's gquat/on of motion along a Eroilonoy Flow through pipes Dl§placement thickness, momentum
streamline thickness
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SLO-2 |Piezometric head, and Numerical problems |Bernoulli’s equation Z(r)‘i:n‘?/g’f?;nsctt;gzm fietiagiand volocity Laminar and turbulent flow Energy thickness
SLO-1 |Manometry- simple manometer Bernoulli’s equation - Numerical problems | Forced vortex Hagen - Poiseuille flow in circular pipes Numerical problems on
S-8 Numerical problems on simple Numerical problems on Bernoulli’s L . ) displacement thickness, momentum
SLO-2 . Combination of elementary flows Hagen - Poiseuille equation : :
manometers equation thickness, Energy thickness
S | SLO-1 |Lab 2: Determine coefficient of discharge |Lab 5: Determine Impact force of water jet ] Lab 11: Determine type of flow by Lab 14: Performance test on reciprocating
; Lab 8: Repeat class .
9-10 | SLO-2 |of venturimeter on vane Reynolds apparatus air compressor
SLO-1 Differential manometer- U-tube differential Bernoql// 5 equaﬂpn —App l/ca?t/on Doublet flow Hagen - Poiseuille equation applications |Drag on a flat plate
S-11 manometer ' ' venturimeter, orifice meter, pitot tube . . ' .
SL0-2 Numerical problems on U-tube differential Venturimeter discharacleaution Doublet flow stream function and velocity — |Numerical problems on viscous flow Vonkarman Momentum intearal equation
manometer goml potential function through pipes gral eq
SLO-1 D'/fferent'lal manometer- Inverted U-tube Numerical problems on Venturimeter Non-ifing flow over a cylinder De\{elopment of ﬂow in pipes Darcy- Separation of flow over bodies, streamlined
S-12 d/ﬁereqt/al manometer Weisbach equation and bluff bodies
SLO-2 Nymengal problems on invertod U8t Numerical problems on Venturimeter Pressure and velocity distributions Pipe friction Lift and Drag on cylinder
differential manometer
SLO-1 |Inclined manometer Orifice meter Lifting flow over a cylinder g:mzzal RIRgier>on Darcigiheisgach Lift and Drag on Aerofoil
S-13 p - A 3 : p - .
SLO-2 Numerical problems on Inclined Orlf/ce'meter discharge equation, and pressure and velocity distributions Numerical problems on Pipe friction Lift anq Drag on cylinder and Aerofoil
manometer numerical problems Numerical problems
S | SLOA1 Lab 3: Veerify Bernoull's theorem Lgb 6: Minor losses due to pipe fittings in  |Lab 9 Performance test on backward Lab 12: Repeat class Lab 15: Repeat class
14-15] SLO-2 pipes centrifugal blower
Leamin 1. Kumar, K.L., Engineering Fluid Mechanics, 8 ed., S. Chand, New Delhi, 2016 3. Iving H. Shames, Mechanics of Fluids, 4t ed., McGraw-Hill, 2003
Resourges 2. Munson, Bruce R., Young, Donald F., Okiishi, Theodore H., Huebsch, Wade W. Fundamentals of 4. Streeter, Victor, Bedford, K.W., Wylie, E. Benjamin, Fluid Mechanics, 2 ed., Tata McGraw Hill, New

Fluid Mechanics, 7t ed., John Wiley & Sons, Inc. 2016

Delhi, 1997

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o 0
LevelBo'f"?mnskmg CLA— 1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁﬂfrggﬁé 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 EZ:;‘:?B 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. S. Raja, National Aerospace Laboratories, Bangalore, raja@nal.res.in

1. Dr. S. Elangovan, BIHER, Chennai, email : subelango@yahoo.co.in

1. Mr. S. Rajkumar, SRMIST

2. Dr. Vinay Kumar Gupta, National Physical Laboratory, guptavinay@nplindia.org

2. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

2. Mr. M. Abdur Rasheed, SRMIST
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Course | qgagciosr | Course AERO ENGINEERING THERMODYNAMICS e c Professional Core - P
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |/dentify the engineering and practical applications of Heat, Energy and Work 1 3 11234567 [8]9/10][11]12]13]14 |15
CLR-2: |ldentify the applications of Thermodynamics on Engineering systems 3 =
CLR-3: |Identify the significance of Thermodynamic Laws Tlels S § o
CLR-4: |Create insights to the concepts of Entropy and Exergy 8 °; f':; §= = % £ S 3
CLR-5: |Analyze the working principle of Heat Energy driven systems 2 & = A 3 i s o
CLR-6: |Utilize the Thermodynamic concepts in physics for the broad understanding of engineering and technology é’ ° % E 2| 3|5 § 5 g S|s g g
= > (72} = =
£lE|2| |2/218|8|3|3|5| |=|8|=|3
5| 8|38 8| el 4 || 2| E S5 22|« ol
) ] i | 3|8 E|l2| 5 s B 28|82 |EI8| S84
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: % o S © 8|32|=|8|8/2|€|2|5|c|2|333
|| wl o | ol < | =2 | |lwuwjlw[Eelola | TF|a|a|a
CLO-1: |ldentify the laws of Thermodynamics and its applications to Aerospace Engineering 218070 H\mM | L L] -|-|-|-1-]1-]1-]1H]-1-1-
CLO-2: |Comprehend the concept and applications of energy, entropy and exergy 218070 HIM M| M| -|-|L|-|-|]L|-|HIM M|M
CLO-3: |Understand various gas and vapor power cycles with applications 2 180|70 Hi{M|L|M -l - L] -] -lH|-]-]-
CLO-4: |Understand the gas mixture behavior and chemical reactions 218070 HIM M M|-|-IM M M|M|L|IHIM M|M
CLO-5: |Utilize the fundamental concepts for the physical understanding of engineering and technology 2 180|70 HIMM M M| L|L|-|]LIMILIH M MM
CLO-6: |Apply the Thermodynamic Principles to Aerospace Engineering Applications 2 1801|70 HIMIM{ M| M| L|LIM|L|M|L|HI M MM
Duration (hour) 9 9 9 9 9
. 1 . . |Limitations of first law of Thermodynamics. |, . .. .. ;
SLO-1 Ba§/c Cor'wcepts. M/croscop/c,maC(oscop/c ntrossdlicg fo LR S, Limitations of Sgcond Law of Rolg of Qarnot cycle in Aerospace Mass fraction and mole fractions
S point of view, Path and point functions. and Sinks Thermodynamics engineering
SLO-2 Intenglye and extensive, total and specific |Heat Englng, ‘Refrlgerator, anq Heat pump. Explanation of the Concept of Entropy Introduction to Otto cycle, Diesel cycle, p-y—t behavior and properties of ideal gas
quantities. Thermal efficiency of heat engines. Dual cycle mixtures
System and types. Zeroth law of " , )
! ) Second law of Thermodynamics: C.0O.P, o . . ] : ] Dalton’s law of partial pressures,
SLO-1 éh;&(lrl?;?ﬂam/cs, Thermodynamic Kelvin-Planck statement Clausius inequality, T-s diagram Indicator diagram Mean effective pressure Avogadro’s law
S-2 — . . :
Quask-static, roversibie and /rreverslple Clausius statement of second law and ; Comparison of Otto, Diesel and Dual Gibbs-Dalton law, enthalpy and specific
SLO-2 |processes. Heat and work transfer, sign val f stat p Entropy change for different processes. 165 Air standard effici heat of ixt
convention equivalence of statements. cycles, Air standard efficiency eat of a gas mixtures
$3 SLO-1 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
First law of Thermodynamics: First law for Reversible and T Ereible Droisos: Principle of increase of Entropy, Maxwell Introduction to Aerospace Propulsion - Chemical reactions, Combustion,
SLO-1 |a closed system undergoing a cycle, . i P relations, T-ds Equations, Difference and P P Stoichiometric coefficients, Air-Fuel ratio,
S-4 causes of irreversibility ; " Brayton cycle : )
concept of Internal energy, change of state ratio of heat capacities Equivalence ratio
SLO-2 |Energy and Work Transfer in closed Carnot Theorem and corollary Energy equation, Joule Thomson Effect of Reheat, Regeneration and Combustion and Dissociation
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systems, P-V diagram, PMM1 Coefficient, Clausius-Clapeyron equation |Intercooling
S5 SLO-1 |Solving Problems é\f;c;lute Thermodynamic TediogEitls Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Carnot cycle and Performance Solving Problems Solving Problems Solving Problems
First law for an Open system: Conservation Aerospace Chemical Propulsion: Fuels in
SLO-1 |of mass, energy, steady flow energy Solving Problems Entropy change of Ideal and Real gases | Turbine and Compressor efficiency comb 5 stion p ’
S-6 equation
SLO-2 Aerospace 'appllcat/ons of SFEE to Solving Problems Isentrop/'c efficiencies of Aerospace steady Factors affecting efficiency Entha/py' of reaction, formation and
Nozzles, Diffusers flow devices combustion
i , . Engineering and Practical Applications of |Exergy in Aerospace Engineering: High ~ |Equivalent Carnot cycles: Stirling and o . ,
o SLO-1 |Cases of turbine, compressor, boiler, pump oot Law and low-grade energy Ericsson cycle, Humphrey cycle Gravimetric and volumetric analysis
SLO-2 |Heat exchanger and Throttling process Aerospace Engineering Applications of Available anq pon-avallable energy of a Intergctlve session with demo on practlcal Introduction to adiabatic flame temperature
Second Law source and finite body working of Gas Power based Engines
$8 SLO-1 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
SLO-2 |Solving Problems Solving Problems Solving Problems Solving Problems Solving Problems
39 SLO-1 |Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification.
SLO-2 |Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification. Chapter Doubt clarification.
1. Nag, P. K, Engineering Thermodynamics, 6t ed., Tata McGraw Hill, 2017 5. Michael Moran, J., Howard Shapiro, N., Fundamentals of Engineering Thermodynamics, 4t ed.,
Learning 2. Rathakrishnan. E, Fundamentals of Engineering Thermodynamics, Prentice-Hall, India, 2005 John Wiley & Sons, 2010
Resources 3. Holman, J. P., Thermodynamics, 4! ed., Tata McGraw Hill, 2015 6.  Yunus A. Cengel, Michael A. Boles, Thermodynamics an engineering approach, 7t ed.,
4.

Rayner Joel, Basic Engineering Thermodynamics, 51 ed., Addison Wesley, 2016

McGraw Hill, 2011

Learning Assessment

Continuous Learning Assessment (50% weightage)

, : T
Lmoms CLA- 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘;ggﬁg 40% L 30% - 30% - 30% . 30% -
Level 2 ﬁﬁg:ize 0% . 40% . 0% . 0% L 40% :
Level 3 E::;‘::te 20% : 30% . 0% . 30% : 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Vinay Kumar Gupta, National Physical Laboratory, guptavinay@nplindia.org

1. Prof. D.P. Mishra, IIT Kanpur, mishra@ iitk.ac.in.

1. Dr. R. Vasudevan, SRMIST

2. Dr. S. Raja, National Aerospace Laboratories, Bangalore, raja@nal.res.in

2. Prof. Prasanta Kumar Das, IIT Kharagpur, pkd@mech.iitkgp.ernet.in.

2. Dr. T. Selvakumaran, SRMIST
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Course 18ASCl04) | Gourse AIRCRAFT MATERIALS AND PRODUCTION TECHNIQUES e c Professional Core - ¢
Code Name Category 310|214
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Identify materials L |.2 1123 4[5 /6]78]9 101112131415
CLR-2: |Utilize the mechanical behavior of materials -
CLR-3: |Utilize the existing production technologies | = %
CLR-4 : |ldentifying the selection of materials SRS o = 3 = x o
CLR-5: |Identify material’s Application =z = 3 2 é By £ = §
CLR-6: | Utilize the experience of machining Techniques for real-time applicaions § § E 3 e 8| § | & £ | £ g
215 s 2 =222 2= C S| 5
= a < 2 5| a 818|015 2385 3
5B/ B |§lsl2lg 5 2 g, 3 5z2 -7
. : . | 38|83 E|2|2 L3 B|L2|18|2|E|8|S|L|sd
Course Learning Outcomes (CLO):  |At the end of this course, leamers will be able to: $lglg 2 8|38 e 8|g|2|£| 3|5l 2 3138
— | i | 0 wlo Aol | =S|/ w|w S /o|la|35|a|a|a
CLO-1: |ldentify materials and it properties 218070 HIH| - | -|-|-1-1-1-1-1-1-1-1-1]-*
CLO-2: |Analyze the application of materials in different aircraft components 2 18|75 HIH|-|-|H|-|-]- -l - -] -
CLO-3: |ldentify different treatments to strengthen materials 217570 H|-1H - - - - - -] -
CLO-4: |Identify different casting techniques 2 85|80 H|H]| - H{-|-]- RN
CLO-5: |Analyze machining techniques 2 18|75 Hl-1H| -] -1-1-|-1-1-1-]-* -
CLO-6: |Analyze forming Techniques 218070 R
Duration (hour) 15 15 15 15 15
S SLO-1 g’rzzgﬁgn to materials, mechaligl Heat Treatment Casting Introduction Mechanical working of Materials Machining Process
SLO-2 |Fixed-wing aircraft structures Purpose of Heat Treatment Basic Terms Introduction to mechanical Working Introduction to Machines
52 SLO-1 |Classification of aircraft materials Principles of Heat Treatment Casting Procedure Hot Working Lathe
SLO-2 |Materials used for aircraft components Stages of Heat Treatment Casting Nomenclature Cold Working Lathe Components, tools
SLO-1 |Helicopter structures Stages of Heat Treatment, Description Sand Casting Hot Working- Forging Working of Lathe
§3 SLO-2 |Space shuttle structures Types of Heat treatment Mak{ng of dand Castingy Gating gnd Forging Types, Forging Defects Operations in Lathe, tools
risering System
4?5 2::8; Lab 1: Step Turning Lab 4: Drilling and Boring Lab 7 Surface Grinding Lab 10: Spur Gear Milling Lab 13: Thread Cutting
SLO-1 |Materials used in jet engines Heat treatment of carbon steel Special Casting Process Rolling, Types of Rolling, Rolling Mills Drilling Machine, Types of Drilling machine
S SLO-2 |Light weight material for MAV/UAV. Ztreogledures =T galment of carbon Special casting process Rolling Defects Operations, Tools used in Drilling Machine
SLO-1 |Super alloys. Heat treatment of - aluminum alloys, Expandable Mold Casting Drawing Shaper Machine
S SLO-2 |Application of Composite materials Procgdures of Heat treathient of - Shell Mold Casting Drawing Types Operations
aluminum alloys,
S-8 | SLO-1 |[Introduction to smart materials, Heat treatment of titanium alloys. Investment Casting Extrusion Quick return Mechanism
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SLO-2 |Shape memory alloys Z;g;gdures of Heat frealmentof tianiugg Investment Casting Process Extrusion Types Mechanism Detail
9_810 2::8; Lab 2: Taper Turning Lab 5: Shaper Lab 8 Cylindrical Grinding Lab 11:Helical Gear Milling Lab 14: Slotting
SLO-1 |Advanced structure ceramic Heat treatment of Magnesium alloys. gerr?{;nen;‘ giolct{ Casélngt,'D/eD C?st;ng, \(S)heet tMetal Operations, Shearing AS/’Iott;j( machine, mechanisms, Grinding
S-11 - t . entrifugal Casting, Casting Defects perations achines
SLO-2 |intermetallics, Ni and Ti aluminide Procedu'r Qi Toatment o Casting Defects Types of Shearing Dies Cutting Tools in Grinding Machines
Magnesium alloys
S-12 SLO-1 |Introduction to FRP, Case Hardening Welding Introduction Forming Operations Operations in Grinding Machines
SLO-2 |Glass and Carbon Composites Procedures of Case Hardening Gas Welding, Arc Welding Forming Operations Types of Grinding Machines
SLO-1 ';zgobs (fr ace Applications - Plastics and Stress reliving Procedures Laser Beam Welding Cutting Tools in sheet metal Process Milling
S-13 - : : o - -
SLO-2 |Emerging trends in Aerospace materials, |Protective Treatments E/eqtron Dot Vl{eldmg, et Striking Tools in Sheet Metals, Riveting Mlll/ng Operations, Types of Milling
Resistance Welding Machines
1 4§1 5 2::8; Lab 3: Taper boring Lab 6: Drilling, Reaming & Tapping Lab 9: Grooving and Knurling Lab 12: External keyway cutting Lab 15:Gear hobbing
Learning 1. Adrian P. Mouritz, Introduction to aerospace materials, Woodhead Publishing Limited, 2012 | 3. Keshu S.C, Ganapathy K.K, Aircraft production technique, Interline Publishing House, Bangalore 1993
Resources 2. Dieter, G. E., Mechanical Metallurgy, McGraw Hill, Singapore, 2001 4. Dr. P C Sharma, A Text book of Production Technology, 8 ed., S. CHAND and company Pvt. Ltd. 2014

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) s 0
Lo CLA—1 (10%) CLA— 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘;g‘tgﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘;:;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Vinay Kumar Gupta, National Physical Laboratory, guptavinay@nplindia.org

1. Dr..Srinivasa Rao Bakshi, IITM, Chennai, shakshi@iitm.ac.in

1. Mr. N Bharat, SRMIST

2. Dr. S. Raja, National Aerospace Laboratories, Bangalore, raja@nal.res.in

2. Dr. Ramesh Babu, N , nrbabu@iitm.ac.in

2. Mr. K B Ravichandra kumar, SRMIST
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Course | qgagciosT | Course AIRCRAFT SYSTEMS AND INSTRUMENTS Gpurse c Professional Core L TPLC
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Identify the type of control system and its components used in aircraft. 112 |8 112131456789 |10]11]12]13[14]15
CLR-2: |Layout the components and accessories of hydraulic & Pneumatic system. o’ =
CLR-3: |Identify the type of powerplant and various system operations in aircraft engines TS| E 2 o S ] -
CLR-4 : |Demonstrate the cabin environmental control system, oxygen system and other auxiliary system of an airplane. 8= = -g’ S § E g §
CLR-5: |ldentify the various aircraft instruments and their functions. % § 2 =T 5_ ] fgfv o (%’ = e =
CLR-6: |Utilize the knowledge acquired for design, development & maintenance of aircraft & aero engine systems. £ % £ E = © ?,’ L2 § kS ; g
& 2 228 838|395 = 8 5 3
5 838 g8 (2| g|'c| 2|k S S22 2« oo
. : ; < (MRNE E|2|2 2 s|B|L|8 2| E|B|3Aa]A
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: % e 2 > 82| 8|g|2|l£|3|5|c 2 3133
— | i i wl| o | ol < |=|onjwlwm[Eelola | TF|a |0 |ao
CLO-1: |Understand the operation of various control system in an airplane 2180170 H|-|L|L|L|{-|-]-]-]-|-|L|L|M|M
CLO-2: |Acquire knowledge on hydraulic and pneumatic system of modern jet airliner. 218070 H|l - ML M|-|-|-|-|-1-1-IMM M
CLO-3: |Learn the working of various systems of piston and gas turbine engine 218070 H|l-|L|L|M -l -l -l -]-|lL MMM
CLO-4: |Appreciate the need and functions of Cabin Environmental Systems and auxiliary systems of aircraft. 218070 H| -] L|L]L]|- M -l -l LIMIM|M
CLO-5: |Gain knowledge on principle and operation of various aircraft instruments. 218070 HiL|L|L|M|-|-]-]|-|M|-|L|H|H|M
CLO-6: |Acquire comprehensive knowledge of aircraft systems, engine systems and its instrumentation. 218070 HiL|L|L| M| -|M|IM|-IM -|LIM MM
Duration (hour) 9 9 9 9 9
-1 SLO-1 |Need for Control Systems Introduction to Hydraulic Systems Introduction to Aircraft Engines gﬁ’g ;cgflgt;%iabm 5 vironiSiiel Introduction to Aircraft Flight Instruments
SLO-2 |Conventional Flight Controls. Applications & Advantages Types, Abnormal Combustion Need for Aircraft Pressurization System | Types
SLO-1 Components of C onventlonal FlightiGoriioi Selgctlon QClassi Introduction to Aircraft Fuel System Principle of Air Cycle Cooling System Principle of Air Data Instruments
S-2 System and their functions Fluids
SLO-2 |Push Pull rod System Open Centre & Closed Centre System Types of Fuel & Fuel System Components |Operation & Advantages Operation of Altimeter
SLO-1 |Cable Pulley System fi%;ﬁ) c;r;ents OPHidgailic Systerg anditg Gravity Feed Fuel System Principle of Vapour Cycle Cooling System | Operation of Air Speed Indicator
S-3 - -
SLO-2 g;/sse;gnv;'antag es of Mechanical Control Automatic Operating Control Valves Pressure Feed Fuel System Its Operation & Advantages Operation of Vertical Speed Indicator
SLO-1 ghallenges in Power Assisted Flight SHdyeRie ’C.a.l Hydraulic System for Need for Lubrication System Need for Cabin Heating System Principle of Gyroscopic Instruments
S4 ontrol System Modern Jet Airliner . -
SLO-2 |Q- Feel System Operation and its Advantages IL:ZZ%SZ;;%(;’I Characteristics of Types & Operation Operation of Attitude Indicator
SLO-1 |Servo Tabs Aircraft Brake System g/ g f:;fLubr/catlon Systom WESp Need for Aircraft Oxygen System Operation of Turn Coordinator
S-5 -
SLO-2 ggg{ ;;%Z?‘td Flight Control System for Types and Applications Dry Sump System and their Advantages  |Types & Advantages Operation of Heading Indicator
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i . . ) » Principle & Operation of Engine
. SLO-1 |Fly by Wire System (FBW) Introduction to Pneumatic Systems Need For Ignition System Components of Oxygen System Instruments — Tachometer & EGT
i , . L = ) Principle & Operation of EPR, CHT &
SLO-2 |Operation of FBW & its Advantages Applications & Advantages Types of Ignition Systems Its Operation Manifold Pressure Gauge
i L . Study of Typical Pneumatic System for A . , . . ) Principle & Operation of Electronic
o SLO-1 | Digital Fly by Wire System (DFBW) Modemn Airliner Magneto Ignition System & its Operation  |Introduction to Fire Detection Systems Instruments — EADI & EHS)
SLO-2 |Operation of DFBW & its Advantages Operation and its Advantages Comp onent; oMgrigion Sipter of Gas Requirements for Fire Detection System Principle & Operatl on of Electronic
Turbine Engine Systems Monitor Displays
S8 SLO-1 | Need for Automatic Flight Control Systems |Introduction to Landing Gear System Need for Starting System Types Principle & Operation of EICAS
SLO-2 |Operation of Autopilot System Classification of Landing Gear System Types of starters Principle and Operation Need for Instrument Landing System (ILS)
$:9 SLO-1 |Auto Throttle System (ATS) Components of Landing Gear System Z{:ﬁ:gaﬂc ¢l D Need for Anti-Icing & De-Icing System Components of ILS and their functions
SLO-2 |Advantages of ATS Applications Advantages of Pneumatic Starting System | Types and Applications. Advantages
1. lan Moir, Allan Seabridge, Aircraft Systems — Mechanical, Electrical and Avionics 4. Av:at!op qutenapce Technician Haqdbook— Powerplant, Vol.1, 2, U.S.Dept. of Transportation, Federal Aviation
. . ! g, L Y Administration, Flight Standards Service, 2012
. subsystems integration, 3 ed., Professional Engineering Publishing Limited, 2008 : e » . ; ; .
Learning 2 EH.JPallet Airoraft Inst ts 9nd o P Publishing C. 2009 5. Michael J.Kroes, William A.Watkins ad Frank Delp, Aircraft Maintenance and Repair, 7t ed., Tata McGraw Hill,
ResoUICes . E.H.J.Pallet, Aircraft Instruments, 2@ ed.,Pearson Publishing Company, 2013

3. Aviation Maintenance Technician Handbook — Airframe, Vol.2, U.S.Dept. of Transportation, 6

Federal Aviation Administration, Flight Standards Service, 2012

. Iwin Treager, Aircraft Gas Turbine Engine Technology, 3 ed., McGraw-Hill, 1997
7. _The Jet Engine, 5" ed., Rolls Royce, Wiley Publication, 2005

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o 0
Leoms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁgﬁggﬁg 40% s 30% - 30% " 30% : 30% -
Level 2 ﬁgg:zze 40% 5 40% - 40% - 40% . 40% -
Level 3 (E;:;‘:?e 20% : 30% . 30% . 30% i 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from

Higher Technical Institutions

Internal Experts

1. Wg.Cdr K.Manoharan (Retd), Blue Dart Aviation Ltd., manoharank@bluedart.com

1.Dr. A. P. Haran, Park College of Engineering & Technology, ap_haran@rediffmail.com

1. Dr. S. Sivakumar, SRMIST

2. Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

2. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

2. Mr. G. Mahendra Perumal, SRMIST
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Course 18ASC201y | Gourse APPLIED SOLID MECHANICS Gaurse c Professional Core L T/PLC
Code Name Category 3]0 2 |4
Pre-requisite 18ASC101T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |ldentify the stresses generated and structural changes in different bar materials subjected to different loads 112 |B 11234567 [8]9/10][11]12]13|14 |15
CLR-2: |ldentify the variation of shear force, bending moments and bending stress in various beams subjected to different loads o’ =
CLR-3: |Know the variation of curvature of beams subjected to loads based on which the slope, deflection calculations be made TS| E 2 o S ] -
CLR-4 : |ldentify the advantages and disadvantages of using solid and hallow shafts, different springs for different loads 38 g = -g’ S § E g §
CLR-5: |Know the buckling characteristics of column for various end conditions and stresses generated in thin and thick cylinders % 5|2 =T %— = e | ;’3)’ = gl e
CLR-6: |Know the behavior of different structural materials for different types of loading £18|< E 2135|385 S| s |t |€E
=4 2 | = TS| 3| B|=s|35| = == | 3
Sl |< 22 ala|l 8|2 |5 8|5 4
5 BB 18512438l 18/5|5|8 |7
. ] [ S| @ | @ E|l5 |2 >0 2| 2|8 = g 8|3 CI) C.) o
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 3| gilie 2 8|38 =/ 8|82/ £/3|5 T2 3 833
— | i i wl| o | o< |=|on|/wlwm[Elola | TF|ao |0 |ao
CLO-1: |Differentiate a ductile material and a brittle material after performing a tension test 2180170 HIH| - | -|-|-1-1-1-1-"1-1l-1-1-1]-*
CLO-2: |Analyze the shear force and bending diagrams in cantilever and simply supported beams 218075 HIH| - H|-|-|-1-1-1-1-1-1-1-1-*
CLO-3: |Make calculations for the design of a beam based on the bending stress and desired deflection 20 1§75. <70 HIH|H|H - -l - -]
CLO-4: | Design the shaft for a particular torque transmission and springs for energy absorption 218075 HIH|H|H|-|-]-1]- R
CLO-5: |Find the planes of principal stresses in a stressed model and hoop stress, longitudinal stress in thin walled pressure vessel | 2 | 85 | 75 H|l -1H|-|-|-1-1-1-1-1-/l-1-1-/1-*
CLO-6: |Calculate the various stresses generated in a particular element subjected to different loading 218070 HIHIH|H| - | -|-|-|-|-1-1-1-1-1-
Duration (hour) 15 15 15 15 15
sLO-1 |Concept of stress and strain in a bar Hardness and Strength Relation between deflection, slope, radius Theory of pure torsion Stresses on inclined planes
S element of curvature
Hooke’s law, Poisson’s ratio, Elastic " ! Shear force and bending moment Explain shear stress variation in a circular -~ .
SLO-2 \ Ductility and brittleness s ; . : Derivation explanation
young’s modulus Derivation explanation for different loads  |(solid and hollow)
True and Engineering stress strain curve  |Difference between static loading and Find slope and deflection in a cantilever  |Apply torsion equation based on allowable . _—
SLO-1 . L ) 4 , : . ; Mohr’s circle derivation
52 for ductile ma(erlal in tension, compression dynamic loading beam by double integration method shear stre\_ss .
SLO-2 True aqd Engmegrmg stregs strain curve Impact loading Problem solving Apply tors:qn equation based on allowable Plane stress case
for a brittle material in tension angle of twist
SLO-1 ggchpt of shear stress, shear strain and Statically Determinate structure, examples Find slope and deflection ina s:mply Compafe §olld and hollow shafts for Mohr's circle construction
53 igidity modulus : ' supported beam by double integration transmission of same torque
SLO-2 |Principle of complementary shear S}tgﬂnfzjgslndeterm/nate Strchure, Problem solving Applications explanation Procedure to different kinds of load
S | SLOA1 . . Lab-4: Brinell Hardness Test and Vickers |Lab-7: Deflection test in a cantilever beam |Lab-10: Torsion test on a circular rod using |Lab 13: Charpy Impact test and Izod
Lab1: Tension test . ; = ; . . :
4-5 | SLO-2 hardness test with a point loads digital torsion testing machine impact test
SLO-1 Biaxial and triaxial state of stress and Beam. tvpes of beams. tynes of load Find slope and deflection in a simply Explain shear stress variation in closed coil | Concept of pure shear, relation between
S-6 volumetric strain - bp » P supported beam by Macaulay’s method  |helical sprigs Young’s, Shear and bulk modulus
SLO-2 [Problem solving Procedure of solving a beam Problem solving Applications Derivation explanation
S-7 | SLO-1 |Analysis of prismatic bar subjected to Shear force and bending moment diagram |Moment Area Theorem-/ Explain shear stress variation in open coil | Numerical solving
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single load and their sign convention helical springs
Analysis of prismatic bar subjected to Shear force and bending momeqalagi Application to cantilever and simply
SLO-2 ? for a cantilever beam subjected to point Numerical explanation Numerical solving
varying loads Joad and UDL supported beam
Analysis of non-prismatic bar subjected to Shear force gl MILGgEeNI. diagram
SLO-1 single load for a simply supported beam subjected to |Moment Area Theorem-II Stiffness of closed coil helical spring Fatigue load-Explanation
S-8 point load
SLO-2 Analysts of non-prismatic bar subjected to Shgar force, bending moment' diagram for |Application to cantilever and simply Stiffness of open coil helical spring S-N curve for various materials
varying loads a simply supported beam subjected to UDL |supported beams
S | SLOA1 . . ' Lab-8: Deflection test: Simply supported  |Lab-11: Tension test on a closed coil Lab-14: Determine endurance limit of the
Lab-2: Compression test Lab-5: Repeat ; . . : . )
9-10 | SLO-2 beam helical spring given material by performing a fatigue test.
SLO-1 |Analysis of composite bars Shear force anq bending moment diagram Principle of superposition Shaft subjected to combined bending and Thln walled pressure vessel subjected to
S-11 for a overhanging beam torsion internal pressure
SLO-2 |Numerical solving Point of contraflexure Application Derivation Hoop stress explanation
. _ " Explanation of bending stress variation in a . : . . _—
S-12 SLO-1 | Thermal stresses-Support Yield beam subjected to pure bending Maxwell reciprocal theorem Strain energy due bending Thin walled cylindrical pressure vessel
SLO-2 |Numerical Solving Application Application Derivation Longitudinal stress explanation
Explain shear stress variation in a beam of Exnlain shedr forco diaram 5 ara e
SLO-1 | Thermal stresses-composite bars symmetrical and unsymmetrical cross ¥ rﬁ) 9 Strain energy due torsion Thick cylinder
S-13 sections subjected to bending 9
SLO-2 |Problem solving Application E'xp fdi bgndlng memeniliagram of an Derivation Lame’s theory
aircraft wing
s SLO-1 |Lab-3: Study of magnified images obtained b RO ondest on an onen coil
using Inverted Lab-6: Rockwell Hardness Test Lab-9:Repeat TR p Lab-15 :Repeat
14-15| SLO-2 ; . . helical spring
Metallurgical Microscope on a specimen.
Learnin 1. Ferdinand P.Beer, Rusell Johnston, John T.Dewolf, Mechanics of Materials, SI Metric, 39 ed., Tata 3. James M. Gere, Mechanics of Materials, 8t ed.,Brooks/Cole, USA, 2013
Resourcgs McGraw-Hill Education, 2011 4. Shigley, J. E., Applied Mechanics of Materials, International Student Edition, McGraw Hill, 2000

2. Egor P. Popov., Engineering Mechanics of Solids, 2" ed., Prentice Hall of India, 2009

5. V. Feodosyev. Strength of Materials, MIR Publishers, Moscow 1968

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — 0
Levellilfo$mnskin CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level1  [remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁgg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E::;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

1. Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

Internal Experts

1. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu
2. Wg.Cdr K.Manoharan (Retd), Blue Dart Aviation Ltd., manoharank@bluedart.com

2. Dr. A. P. Haran, Park College of Engineering & Technology, ap_haran@rediffmail.com

1. Mr. S. Chandra Sekhar, SRMIST
2. Mr. K B Ravichandra kumar, SRMIST
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Cgurse 18ASC202 | Gourse INCOMPRESSIBLE AERODYNAMICS Spurse c Professional Core L T/PLC
ode Name Category 3]0 2 |4
Pr(ce;-requisite 18ASC102J Co-requisite Nil Progressive Nil
ourses Courses Courses
Course Offering Department | Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |ldentify and utilize the lift generating devices 112 |B 11234567 [8]9/10][11]12]13|14 |15
CLR-2: |Evaluate the forces and moments acting on aero foils and wings under ideal flow conditions. o’ =
CLR-3: |Evaluate and optimize the aerofoil characteristics = | = g 2 o g ] -
CLR-4 : |Evaluate and optimize the wing characteristics. 8= = = S § E g §
CLR-5: |Evaluate and optimize the propeller characteristics. % é é % r, 5. = f?f’ o (%’ £ 2l 2
CLR-6: |Evaluate and optimize the aerodynamic interaction effects between different components of aircraft £ % £ E = © ?,’ L2 § kS ; g
£ls = 2/2/8|8/8|3|%5 s | 85 3
SIEBIB| |82 2|5 |2E| |B|S|Z|E|<|alx
. . j 38|88 |2/2/8 258|128/ 8lEB 3 olald
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 3| gilie S8 |3| s 8|8|2|€E|5 | 5|lc|le 21213
[ | wl/ o | o< |=|on|/wlwm[Eelola | T/ |0 |ao
CLO-1: |Understand the lift generation and lift generating devices 118075 MMM HIM|-|-|-]-|-]-|M|-|H]|-
CLO-2: |Analyze the forces and moments acting on aero foils and wings under ideal flow conditions. 218075 HIHIH|H|H|-|-]1-]-]-1-|H|-|H]|-
CLO-3: |Analyze the aerofoil characteristics. 317060 HIH|H|H|H - -l -|-|H|-|H
CLO-4: |Analyze the wing characteristics. 317060 HIH|H|H|H|-|-]|- - | -|H|-]H]|-
CLO-5: |Analyze the propeller characteristics. 317060 HIH| H|H|H|-|-]-|-]-]-|H|-|H]|-
CLO-6: |Analyze the aerodynamic interaction effects between different components of aircraft 2 70|65 HIH|IH|H|H|-|-|-|-|-|-|H|-]H]|-
15 15 15 15 15

Duration (hour)

Influence of taper and twist applied to

SLO-1 |Introduction to aerodynamics Center of pressure High lift devices torque grading and efficiency equation wings
S-1 - 3 —=5 = -
SLO-2 Introduction to the mathematical model of Aerodynamic center Thm alr'foﬂ theory-Flapped airfoil - Compmed b/aqe elemen{ and momentum offect of sweep back and delta wings
flow circulation equation theories velocity comparison
SLO-1 |Airfoil geometry Numerical problems on Center of pressure i 53:(fo:l the,o ry-Flapped airfoil - Comparison of thrust and torque equation |Fundamentals of potential flows
52 coefficient of lift and moment
SLO-2 |Airfoil nomenclature Almenical probiefegionerodynamig Geometry of the propeller Axial flow factor equation Indirect aqd direct methods of
center mathematical model of flow
) Numerical problems on Center of pressure ! d . . .
53 SLO-1 |Wing geometry parameters and Aerodynamic center Forces acting on Propeller Angular flow factor equation Basic equations of potential flow
SLO-2 |Application of wing geometry parameters |Experimental characteristics of airfoil Types of Propeller The Biot-savart law Introduction to panel methods
s SLO-1 Lab 4: Study of flow over streamlined body |Lab 7: Study of flow over a tapered finite  |Lab 10: Pressure distribution and Lab 13: Estimation of forces acting over a
45 | sL0=2 Lab 1: Introduction to subsonic wind tunnel |by laser beam assisted smoke visualization|wing with wingtip by laser beam assisted  |Estimation of forces acting over a rough  |streamlined body using force balance
technique flow visualization technique cylinder method
Vortex motions, vortex filament, vortex Thin airfoil theory assumptions and 5l )
SLO-1 sheet limitations Propeller arrangements Application of Biot-savart law Source panel method
S-6 . n : ; :
SLO-2 ‘\//gg:; types, Starting vortex, trailing edge Fundamental equation of thin airfoil theory ﬁ;ﬁ?g%ﬁ?enwm ISR oI Introduction of Prandtl’s lifting line theory | Application of Source panel method
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i , . Thin airfoil theory- symmetrical airfoil — Pressure and velocity distribution across | Governing equations of Prandtl’s lifting line
s7 SLO-1 [kutta's and kelvins theorem circulation equation the propeller control volume theory Vortex panel method
. Thin airfoil theory- symmetrical airfoil - ; - o g g L
SLO-2 |Kutta — Joukowski theorem coefficient of lift and moment Propeller thrust equation Applications of Prandtl’s lifting line theory |Application of Vortex panel method
SLO-1 |Lift generation IThln g/rfm/ theory- symmetrical airfoil — Propeller power equation Rrandtl ‘theory- E/Ilpt/cal lift Distribution — Wing- fuselage interference
58 location of forces circulation equaﬂqn D
SLO-2 [bound and horseshoe vortex Numerical problems on thin airfoil theory | efficiency equation and comparison Franduigegys [.':”’p feal i Distribution = Wing-engine interference
downwash and induced angle
s SLO-1 Lab 2: Wind tunnel measurement Lab 5 Stu;{y ;f I\Za%nus ebffect using i — / Eab. 11 :'Presfs;lre dlstnb‘ut/on and , Lat? 14: Estimation of pre}s./sure dlstrlbu(lor;
9-10 | SLO-2 |techniques rotating cylinder by laser beam assiste ab 8: Calibration of subsonic wind tunnel |Estimation of forces acting over a sphere agt/ng overa symmetrical / unsymmetrica
smoke visualization technique. model airfoil for different angle of attack
SLO-1 |Aerodynamic forces Thm Iaurfo:l theo:y- unsymmetrical airfoil- I\fllumerlcal problems on Axial momentum Prarf}qt{ theo;;l/‘}t Elll%tlng lift legtnbutlon- Wing-landing gear interference
S-11 circu a‘tlor‘) equation s theory ' . coefficient of lift and induced drag
SL0-2 | Aerodynamic moments Thin airfoil theory- unsymmetrical airfoil —  |Numerical problems on Axial momentum  |Fundamentals of Prandlt! theory- General Wina — propeller interference
Y verification of circulation equation theory lift Distribution 9-prop
SLO-1 |Types of drag Thin ?I‘I’fOI/ theply- unsymmetrical airfoil — | Numerical problems on Axial momentum Rrandtl ‘theory- General lift Distribution- Wing ~tail interference
coefficient of lift theory circulation equation
S-12 . ] Thin airfoil theory- unsymmetrical airfoil - s . .
SLO-2 ;Vumencal probiems on AsrodyEiig coefficient of moment and location of fundamentals of blade-element theory Pran(‘it{ theorx— Genef al it Distributior- interference flow over an airplane as a
forces N oos coefficient of lift and induced drag whole
SLO-1 g%’;i”:;é% g%ee’gtion Aerodiiariic Numerical problems on thin airfoil theory  |Basic equation of thrust and torque grading |Lift slope relation Passive Laminar flow control methods
S-13 ; :
SLO-2 gﬁ;ﬁ?ﬁé% g[r)rl)ee,rr)]tss on AsrdiiaiE Numerical problems on thin airfoil theory  |thrust grading equation Numerical problems on Lift slope relation  |Active Laminar flow control methods
S SLO-1 lLab SLStUdy of‘ﬂ?v:;overlf) IUf( boc/ly bt)'/ Lap G ?’t]ud); Of. ﬂot[/v Zvelr g tagered e Lab 9: Pressure distribution and Estimation (Lab 12: Estimation of forces acting over a Lab 15}5“,’73"0'7 of fo:qes Iac:"t;n% ;)ver a
14-15| SLO-p |laser beam assisted smoke visualization - |wing without wingtip by laser beam of forces acting over a smooth cylinder bluff body using force balance method symmetrical / unsymmetrical airfoil for
technique assisted flow visualization technique different angle of attack
Learning 1. Houghton, E, L., Carruthers, N, B., Aerodynamics for Engineering Students, 6! ed., Edward Arnold Publishers Ltd., London, 2012 3. Clancy, L, J., Aerodynamics, Pitman, 1986
Resources 2. Anderson, J,D., Fundamentals of Aerodynamics,6t ed., McGraw Hill, 2016 4. Milne, L.H., Thomson, Theoretical Aerodynamics, Dover, 1985

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) i o
Lo oS CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level1  |Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%

Understand
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘;:;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

1. Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

Experts from Higher Technical Institutions

Internal Experts

1. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu
2. Wg.Cdr K.Manoharan (Retd), Blue Dart Aviation Ltd., manoharank@bluedart.com

2. Dr. P. K Dash, Nitte Meenakshi Institute of Technology, Bangalore, drpdash@gmail.com

1. Mr. R. Mohamed Arif, SRMIST
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Course | gagcoosr | Course AIR BREATHING PROPULSION Gaurse c Professional Core L T/PLC
Code Name Category 3]0]0 13
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Aerospace Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |/dentify the working principles of gas turbine propulsion systems 1 3 11234 /5]6 7 ]8]9[10[11]12]13|14]15
CLR-2: |Design of inlets, combustion chambers, nozzles used in Air breathing engines = z
CLR-3: |Design of compressors in gas turbine propulsion systems TS . » = 8 o
CLR-4 : |Design of turbines in gas turbine propulsion systems 3 g = %’ S % g ;B §
CLR-5: |Understand the principle of operation of Pulse jet, RAMJET and SCRAMJET engines % 5| & = e g_ ] fgfv - % < gl
CLR-6: |Understand the working principles of gas turbine propulsion systems £ % £ E 2 S ;_; 52 E 5 ; g
£c % 2/2/8/8/8/3|% =8 5 3
5 8|8 gl 2|42 E S S22 «c|alm
. : ] s/ 3|8 c|l2 5 2|3 B8l 2|E|B8|3|A1a8],
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: z | Slie 28|38/ 8/8| 2 |5 5|23 33
| 0d | ad wl o | o< | =S| jwlw[Elola | TF|la|a|a
CLO-1: |Analyze the performance and component efficiencies of gas turbine propulsion systems 218170 Hl - | -1 -|-1-1-1-1-1-"1-/1-1-1"-1-
CLO-2: |Analyze inlets, combustion chambers, nozzles used in Air breathing engines 2185 |75 RN H |l - - - - - - - - - - -] -
CLO-3: |Analyze the compressors in gas turbine propulsion systems 21 75|70 G - | same'H - |- -] - -l - - -
CLO-4: |Analyze the turbines in gas turbine propulsion systems 28580 HIH| -] -]-1]-1-1]- R
CLO-5: |Analyze the performance of Pulse Jet, RAMJET and SCRAMJET engines 218 |75 H|l-1H|-|-|-1-1-1-1-1-1-1-1-1-
CLO-6: |Analyze the performance and component efficiencies of gas turbine propulsion systems 2180 |70 H| - | -1 -|-1-1-1-1-1-1-/1-1-1-1-+
Duration (hour) 9 9 9 9 9
S SLO-1|Introduction to Air breathing engines Inlets Compressor Turbine Pulse Jet Engine-Operating Principle
SLO-2 |ldeal and actual Brayton cycle Classification of Inlets Classification of compressors Classification of turbines RAMJET Engine
S0 SLO-1 | Turbojet Engine Subsonic Inlets Axial flow compressor Axial flow turbine stage Working of RAMJET
SLO-2 |Numerical Problems on turbojet engine Supersonic Inlets Work and compression ratio Velocity triangles and Power output Working of RAMJET
SLO-1 |High bypass turbofan Engine Modes of Inlet operation Degree of reaction Blade Element theory RAMJET with afterburner
S-3 SLO-2 |Low bypass turbofan engine Starting problems and Shock swallowing Charactgrlst/c performance of a single Blade Element theory RAMJET with afterburner
methods stage axial compressor
SLO-1 |Numerical Problems on turbofan engine | Numerical Problems on Inlets Chalracterlstlc gerforhancg of a fultstage Free vortex theory RAMJET performance
54 axial compressor
SLO-2 (Numerical Problems on turbofan engine  |Numerical Problems on Inlets Caseadiag.of ax@l Sorpressor Free vortex theory RAMJET performance
Compressor efficiency
SLO-1 |Turboshaft engine Gas turbine combustion chamber g’:xggﬁifrzgggfms on Single stage Axial Limiting Factors of gas turbine design Numerical Problems on RAMJET
S-5 . . ;
SLO-2 | Turboprop engine Types of combustion chamber y:xggs%zgglrems on Single stage Axial Limiting Factors of gas turbine design Numerical Problems on RAMJET
$6 SLO-1 |Numerical Problems on turboprop engine |Fuel injector- Flame Tube cooling ){;’:v’;’gg;":)lrzggglrems ERlilES G ] Turbine performance SCRAMJET Engine
SLO-2 |Numerical Problems on turboprop engine |Flame Stabilization-Flame holders Numerical Problems on multi stage Axial | Turbine blade cooling Working principle of SCRAMJET Engine
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flow compressor
SLO-1 |Typical engine performance Nozzle Centrifugal compressor Turbine blade cooling methods Problems faced in supersonic combustion
7 SLO-2 |Typical engine performance Classification of nozzles Z(V)%Ig:ei for;nap le/of a centrifugal Turbine and compressor matching Problems faced in supersonic combustion
s8 SLO-1 |Methods of thrust augmentation Numerical Problems on Nozzles. Work and compression ratio Numerical Problems on Axial flow turbine  |Numerical Problems on SCRAMJET
SLO-2 |Methods of thrust augmentation Numerical Problems on Nozzles. Work and compression ratio Numerical Problems on Axial flow turbine  |Numerical Problems on SCRAMJET
S:9 SLO-1 |Introduction to Air breathing engines Inlets Compressor Turbine Pulse Jet Engine-Operating Principle
SLO-2 |ldeal and actual Brayton cycle Classification of Inlets Classification of compressors Classification of turbines RAMJET Engine
| i i i d i -
. 1. Hill, P G Peterson, C. R., Mechanics and Thermodynamics of Propulsion, 2 ed., Addison-Wesley 4. Rolls-Royce , Jet Engine Manual, 3rd ediion, 1983
Learning Publishing Company, 1992. 5. Oats, G.C., Aerothermodynamics of Aircraft Engine C ts, AIAA Education Series, 1985
Resources | 2. Cohen. H. Rogers. G.F.C., Saravanamuttoo. H..H., Gas turbine theory. 4 ed., Pearson education 5 Ma t?', e Derf-/ grmoM}/ Za”;:',csth #Cf. nf?/ge 'omgon_en SA A Ed Uct‘? ’Oré erl /esé 002
3. V.Ganesan., Gas Turbines, 3 ed., Tata McGraw-Hill Education, 2010 B S, T, Frall. ., Alrorait Engine Lesign, ucation Series,

Learning Assessment

) Continuous Learning Assessment (50% weightage) . i I
Lo poms CLA-1(10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁdmeiggﬁg 40% - 30% 1 30% : 30% 3 30% -
Level 2 ﬁﬁg:zze 0% : 40% ] 0% . 0% 2 40% :
Level 3 E::;‘::te 20% ! 30% ] 0% k 30% : 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.il

n

1. Dr. P. K Dash, Nitte Meenakshi Institute of Technology, Bangalore, drpdash@gmail.com

1. Mr. G. Saravanan, SRMIST

2. Wg.Cdr K.Manoharan (Retd), Blue Dart Aviation Ltd., manoharank@bluedart.com

2. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

2. Mr. G. Mahendra Perumal, SRMIST
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Course Code | 18ASC301J | Course Name COMPRESSIBLE AERODYNAMICS Gaurse | ¢ Professional Core L T pLC
Category 3102 4
Pre-requisite Courses 18ASC202J [ Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Gas tables
((?thras)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Identify the different wave types and wave propagation 112 [3]|1]2]3] 4|5 7 1819[10/11]12/13]14 |15
CLR-2: |Evaluate the change in properties across shock waves and optimize the supersonic vehicle design 5 =2
CLR-3: |Evaluate the change in properties across expansion waves ’g IS e o | g § < °
CLR-4 : |Evaluate and optimize the nozzle flow characteristics. 2 g = %’ é S| & ] 2 e
CLR-5: |Design and Evaluate the duct flow with heat transfer and frictional effect. o= & 2 % ol g né 2o ug) = 8 2
CLR-6 : |Design and optimize the supersonic nozzle £ 25|82 3|2 = 3 5w
Elc|Z||22(8&8|28(3|5| |8 33
5| 8| 8524 5|3 5|.5E% 8
f — c| 2| o > o = ! !
Coursg Learning Outcomes At the end of this course, learners will be able to: 21 8/g/|2/8|3g = B § S22 E%2883
(CLO): Jlu jujjwlao ol < | = |nlw W Elojla|dla|a |a
CLO-1: |Understand the properties of different waves in supersonic flow 119 |80/ |HIMIM|{ M| M|-| - |-|-|-|-IM|[-]|H]|-
CLO-2: |Analyze the properties of shock wave 2,80 |75/|H|HIH|H|H|-|-]-|-|-|-|H|-]H]|-
CLO-3: |Analyze the properties of expansion wave 3,180 |75||H|H|H|H|H - - Hl-1H]|-
CLO-4 : |Analyze the flow through nozzle 3|70 |60 |HIHIH|H|H|-|-]-|-|-|-|H|-1H]|-
CLO-5: |Analyze the heat transfer and frictional effect in flow 3180 |75/ |H|IHIHIH|H|-|-]-|-]|-|-|H|-]|H
CLO-6 : |Analyze the compressibility effects and design the supersonic nozzle 2|70 |60 |H/IHIH|H|H|-|-]-|-|-|-|H|-]1H]|-
Duration (hour) 15 15 15 15 15
SLO-1 |Introduction to compressible flow ﬁ(la(l)egz?oar; Sriock wolSRIREET Qatlfach Ny Multiple shock system ZLII;Z'(Q)Z?I PRRM on Nozztgifeny Fanno curve
S-1 : : 3 : 8
SLO-2 |Basic thermodynamic concepts Norrr_;al shock wave properties — density Numerical problems on multiple shock Num_er/cal problems on Nozzle flow Numerical problems on Fanno flow
relation systems relations
SLO-1 | Basic thermodynamic equations fcla(l)ar;lr',oali shocigvave profCEERIEE The propagating shock wave Ztl’amﬁizgal problems ongiszzigiow Numerical problems on Fanno flow
S-2 - . ; :
SLO2 Momentur_n and Energy equations for Norn_val shock wave properties — temperature  |Numerical problems on propagating shock Rayleigh flow equations — static properties | Numerical problems on Fanno fiow
compressible fluid flow relation wave
SLO-1 | Wave propagation Normal shock wave properties — entropy Govern{ng equation of Prandftl-meyer Raylelgh flow equations - stagnation Velocity pgtent/al equation for
S-3 change expansion waves properties compressible flow
SLO-2 [Shock formation Hugoniot equation Expression of Prandtl -meyer function variation of flow properties for subsonic flow | Small perturbation theory
s SLO-1 Lab 1: Study of various tvpes of Lab 7: Visualization of shock wave pattern on |Lab 10: Visualization of shock wave pattern fiaz tﬁg}gﬁf:ﬁ%ﬁ" ggﬂfﬁjigi%‘;’c
- Oty Q P Lab 4: Calibration of supersonic wind tunnel  |ramp model using Schlieren flow visualization|on Diamond Airfoil using Schlieren flow gn nning .
4-5 | gL 0-2 | Supersonic wind tunnel. . e o . various deflection angles using
technique visualization technique ) L
Schlieren flow visualization
$6 SLO-1 [types of waves Numerical problems on normal shock Numerical problems on expansion waves ;z;//at/on of flow properties for supersonic Small perturbation theory
SLO-2 | Speed of sound derivation Numerical problems on normal shock Numerical problems on expansion waves Critical reference states Linearized pressure coefficient
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Duration (hour) 15 15 15 15 15
SLO-1 [Change in entropy relation Numerical problems on normal shock Shock Expansion theory - flat plate Rayleigh curve Linearized pressure coefficient
S-7 SLO-2 Numerical problems on thermodynamic Obligue shock properties Numerical problems on shock expansion Numerical problems on Rayleigh flow Prandtl'-GIauert compressibility
concepts theory correction
SLO-1 |Isentropic relations ©-B-M relation and graph Shock Expansion theory — Diamond airfoil | Numerical problems on Rayleigh flow Supersonic linearized theory
S-8 SLO-2 i\glj;rtligzgal problems on isentropic Supersonic flow over wedges and cones :\,I)léf:;r/cal problems on shock expansion Numerical problems on Rayleigh flow i;;;;llljclat/on of Supersonic linearized
s SLO-1 Lgb 2:‘ Stqdy of various Supe(son/c flow Lab 5: Mach number distribution of different Lab 8: Vlsuallzat{on of shpck wave pattern on |Lab 11‘ e Invest/gat/on of supersonic ﬂow' Lab 14: Experimental study of
visualization techniques and its ; wedge model using Schiieren flow over different aircraft/ missile models using o
9-10 | SLO-2 e area ratio C-D nozzles e ’ ) L } supersonic jet
applications. visualization technique Schiieren flow visualization technique
SLO-1 |Isentropic relations — stagnation state | Shock polar Nozzle flow relations: Area — velocity Fanno flow- equations %L;/gl;rlcal problems on linearized
S-11 p . - g P
SLO-2 Numg rical problems on isentropic Shock reflections Supersonic nozzle and diffuser Fanno flow- equations Numerical problems on linearized
relations theory
SLO-1 |Isentropic relations - critical state Shock interactions Nozzle flow relations: Area — Mach number |variation of flow properties with duct length g;;t;(;gggz;iég Method of
S-12 p - - YL
SLO-2 g‘;?ﬁgzgal problems on fsenfrogle Numerical problems on oblique shock g?gz/e flow relafions. Maxidiurm' Sl variation of flow properties for subsonic flow |Method of characteristics
SLO-1 | Characteristic Mach number Numerical problems on obligue shock Variation of Pressure and Mach number variation of flow properties for supersonic Appl/cat/op gf Method of
along the C-D nozzle flow characteristics
S-13 p p g 3 - —
Numerical problems on isentropic Numerical problems on oblique shock . i = Application of Method of
SLO-2 ) 2 Under expansion and over expansion nozzle |Critical reference states o
relations reflections characteristics
. igati i Lab 12: 1 igation of hed shock
s | SLO1iap3: Study of SRM supersonic wind L. Invest/ga:lqn %f sgrtmg norn:gllshock t Lab 9: Verification of “Three dimensional wzl\)/e ag:;}sggfg/og:h/?;teancﬂzvdvs E Lab 15: Noise measurement in
14-15 tunnel and its instrumentations WaTS TTICVeM O o1 - 0Tvergont Livergelr relieving effect”. Gy g supersonic jet
SLO-2 ; Nozzle. ; visualization technique
1. Rathakrishnan, E., “Gas Dynamics’, Prentice Hall India Learning Private Limited, 6th edition, 4 gf:fsl ro1, ;5: R Thommynamics of Comprossible Fluid Fiow (Vol | and Vol fif, Ronald
Ilizasg]t:rr]ges 2 f\)ﬁgz’rslgzl? 2013} “Modern Compressible Flow with Historical Perspective,” McGraw Hill B = oaigls.0r Gas Dynamics”, Wiley-Blackwell, Third edition ( 2019)
' o ’ 5. Yahya, S. M., “‘Fundamentals of Compressible Flow with Aircraft and Rocket Propulsion”, New Age

Publishing Co., 3rd edition, 2017

International Publishers; Sixth edition (2018)

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) L I
BIooTn;] i?1 II(_icra]vel of CLA -1 (10%) CLA -2 (15%) CLA -3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Homenber 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:gze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Saale 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr Manishankar C, Senior Scientist, CSIR - National Aerospace Laboratories
Bangalore.

1. Dr .Arun Kumar Perumal, Mechanical Eng, IIT Jammu, arun.perumal@jiitiammu.ac.in

1. Mr. R. Mohamed Arif, SRMIST.

2. Dr. K. K. Bharadwaj, SRMIST.
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Course Code | 18ASC302T |  Course Name FLIGHT DYNAMICS - | O O Professional Core L T PLC
Category 3/]0]0 13
Pre-requisite Courses 18ASC202J | Co-requisite Courses Nil Progressive Courses [ Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Nil
%ﬁ;s)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the art of application of aerodynamics knowledge into an aircraft 1 | 27|48 11213 4 [5/6 ] 7 [8/9[10[11]12[13]14 15
CLR-2: |Know the performance of different powerplants at different flight conditions ’g Sk 3 - =
CLR-3: |Know the various performance parameters of an airplane o | = = > & § §
. i i P b @2 S 2 £ 8 ©
CLR-4 : |Learn optimizing different performance parameters for maximizing range, endurance and fuel efficiency o | & 2 2o S|s | o = |2
CLR-5: |Learn role of performance parameters in various maneuvers of the airplane S |2| 5 ¢ 2|2 |3/2|l=s_| |2 5|e|E
CLR-6 : |Learn experimental determination of various performance parameters of a real airplane by flight testing E al ¥ 2 g g8 |gla s = o3 § < 3
(BB | 55|24 |2|EE, |5|52|B| <%
f — c | =2 > | > ol o | ® = ! !
Course Learning OUICOMES | at 1o enq of this course, leamers will be able fo: 218/ 8| |2/ 8|8|838|8|z2£|3|5|¢e|2|8 8|3
CLO-1: |Estimate and optimize drag polar of an aircraft 3 |185] 90 HIM|{M| H|L|-|H|-|-|-]-|H|H|H]|-
CLO-2: |Select optimal powerplant for the required airplane with the desired performance 3 180 85 MI{IM{M| M |L|-|H|-|M|-|-|H|H|H]|-
CLO-3: |Indicate the different flight techniques for optimized steady and accelerated flight performance 3 |75] 80 M|H| M| H M Hl-|-1-]1-|H|H|H]|-
CLO-4 : |Perform basic calibration of flight instrument data 3 50| 60 MI{IM{M| M |L|l-|L|-{M|-|-]H|H|H|M
CLO-5: |Perform conceptual design of any type of airplane 3 |70 70 M{M|H| H M M| H Hl-|M|H|H|H]|-
CLO-6 : |Determine the drag polar of a real airplane with real flight testing 3 100] 80 M{H M| MM - - |-IM|M|-|H|]-]HIM
Duration (hour) 9 9 9 9 9
SLO-1 Zprces and moments acting on a vehicle in Thrust_and prqpulstve efficiency of air Equation of motion for steady level fight Range -Definition and cor_7dlt/on_s for Flight instruments- Air Data systems
S-1 ight breathing engine : _ _ ; - maximum range for jet drlveﬂ aircraft
SLO-2 |Coordinate systems Thrqst and propulsive efficiency of rocket Condlt{ons for maximum velocity in steady Range -Definition and cond:ttong for . Alttude and speed definitions
engine level flight maximum range for propeller driven aircraft
. . e . | Trade-off between thrust and propulsive | Conditions for minimum in steady level Endurance - Definition and conditions for |Air speed indicator- construction and
SLO-1 |Equations of motion of a rigid flight vehicle | .. : ; g ] :
efficiency flight maximum endurance for jet driven airplane |working
S-2 Endurance - Definition and conditions for
SLO-2 |Solving Problems Solving Problems Solving problems maximum endurance for propeller driven | Air speed indicator- speed calibration
airplane
SLO-1 Intqrnat/onal Szfandard Atmosphere and TSFC and BSFC Solving problems Solving problems Solving air speed calibration problems
various layers in ISA
S-3 Variation of Thrust/Power and SFC with Power reauired vs velocity — Graphical
SLO-2 |Derivation of hydrostatic equation respect to velocity and altitude for q ocrty p Solving problems Solving air speed calibration problems
; s f approach and analytical approach
reciprocating engine
Derivation of Pressure, Temperature and | The propeller — variation of propulsive Power available and maximum velocity for |Accelerated flight- Level turn- Equations of | , .. . .
SLO-1 density i ! : . . C . ; Altimeter- construction and working
S4 ensity in troposphere efficiency with advance ratio prgpeller drlveq and jet drlven‘ a:rgraft motion _ '
SLO-2 |Solving Problems in Gradient layer Constant speed propellers Ad/gc:.’cr:;m ety Sl i gl tLui;erI;gn' conditions for turn radius and Altimeter- altitude corrections
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Duration (hour) 9 9 9 9 9
Derivation of Pressure, Temperature and Variation of ThrL'/st/Power'and G W'th. Aerodynamic relations associated with Level turn- constraints on load factor, . .
SLO-1 density i respect to velocity and altitude for turbojet p - o . . Solving problems- altimeter
S5 ensity in Stratosphere engine maximum efficiency conditions Constraints on velocity,
SLO-2 |Solving Problems in Iso thermal layer Solving Problems Solving problems Lev_e/ it cqlc_u/atton of minimum turn Rate .Of climb indicator - construction and
radius and minimum turn rate. working
Various types of drags acting on an Variation of Thrust/Power and SFC with
SLO-1 airplane Y respect to velocity and altitude for turbofan |Rate of climb- equation of motion Solving problems Mach meter- construction and working
S-6 engine
SLO-2 [ Methods to minimize various drags Solving Problems Rate of climb- Graphical approach and Solving problems Anglg of attack indlicator- construction and
hodograph working
Interference Drag and methods to Variation of Thrust/Power and SFC with Analytical approach for maximum climb Fliaht determination of drag polar-
SLO-1 |minimize it Drag polar of vehicles in respect to velocity and altitude for PP Pull-up and pull-down maneuvers gt de gp
) ; angle introduction
S-7 subsonic speed turboprop engine
SLO-2 |Transonic Drag Divergence Solving Problems Apalyt ical ghpgoach for REXTTHEEEES V-n diagram and its significance Flight determination of drag polar- speed
climb power method
SLO-1 |Wave drag and methods to minimize it Th”{St avallablolRRRRCS of diffordt Absolute ceiling and service ceiling Takeoff performance — ground roll ,.:I ight determination of drag polar-
s8 engines /ngremental d'rag‘method
SLO-2 |Solving Problems Selection of Powerplant Solving problems Estimation of takeoff distance Flight determlnatlon of drag polar- prop
feathered sinks method
SLO-1 Drag polar of vehicles in supersonic Thrust required vs velocity- Graphical Gliding flight- Equation of motion, glide Landing performance — Estimation of Flight determination of drag polar-
speeds approach hodograph landing distance incremental power method
S9 Drag polar of vehicles in hypersonic Thrust required vs velocity- Analytical Minimum sink rate and minimum glide path
SLO-2 9gp yp q Y Y = 91a€ P3N ytethods to minimise landing distance Solving problems
speeds approach angle conditions
Learning 1. Perkins, C. D., and Hage, R, E., “Airplane Performance, Stability and Control,” Wiley Toppan, 1974 3 Nelson, R.C., “Flight Stability and Automatic Control”, McGraw Hill, 1989.
Resources 2. John D. Anderson, "Aircraft Performance and Design”, McGraw-Hill, 1999 4. McCormik, B. W., “Aerodynamics, Aeronautics and Flight Mechanics”, John Wiley, 1995.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
BIooTn;] is;] II(_i<re]ve| of CLA—1(10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% / 30% : 30 % . 30 % . 30% .
Understand
Level 2 Apply 40% . 40% \ 40% : 40 % . 40% .
Analyze
Level 3 Evaluate 20% 3 30% - 30% L 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

1. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

1. Mr. M. Vignesh Kumar, SRMIST

2.Wg.Cdr K.Manoharan (Retd), Blue Dart Aviation Ltd., manoharank@bluedart.com

2. Dr. P. K Dash, Nitte Meenakshi Institute of Technology, Bangalore, drpdash@gmail.com

2. Mr. K. Allwyn, SRMIST
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CourseCode | 18ASC303J | Course Name ROCKET PROPULSION ouze L | ¢ Professional Core L T PLC
Category 3]/]0]2 |4
Pre-requisite Courses 18ASC203T |  Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Gas Tables
%ﬂ;s)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the basic principles of rocket propulsion system 1 02 i3 11213 4 |5]6| 7 |89 [10[11]12|13 |14 |15
CLR-2: |Understand the basic performance parameters ofchemical propellants. TS| = = - -
CLR-3: |Design the Solid Propellant Rocket 8 | = g 5 § 8
CLR-4 . |Designthe Liquid Propellant Rocket % S 2 =3 %— 3 % ® = e =
CLR-5:  |Understand the working of advanced rocket propulsion techniques = % = é’ 2l ;-; B3| f_.‘é Slw | E
CLR-6: |Understand Rocket propulsion system, design, advanced propulsion system and it’s applications S| x| Z o 28|18 S|3|E Z| 5| 8| 2|38
Elo|lo EliSs g | s |F | 23 s>
5% & 8155|868 clgs842|2l3|58| ||
i - c | = > | > [Sa] = ! !
Coursg Learning OUICOMeS | 4 6 end of this course, learners will be able to: 2188 58| 3% T8 3 § S82 3 E|S2 21213
(CLO): S d | wlalolfd|S|loluopi Elo|lal|5|a|a|a
CLO-1: |Design a multistage rocket and analyze its performance VRGILCH || 73 H| -|H - -l - -l -l IM - M
CLO-2: |Analyze the performance parameter and choose the chemical propellant 2 18|75 H|  H|H - - - - - - M-
CLO-3: |Analyze the Solid Propellant Rocket 2 1875 H|-|H| H |- - -l -]l -IMI MM
CLO-4 : |Analyze the Liquid Propellant Rocket 2 1875 H|H]| - - -l - -l I MMM
CLO-5: |Understand the working of advanced rocket propulsion techniques 2 18575 H| - | - - -l - - - -l -]l -1 -1H]|-
CLR-6: |Have a detailed knowledge of Rocket propulsion system, design, advanced propulsion system and it’s applications 2 18|75 HIH|H| H |-|-| -|-|-]|-]1-]1-IM| MM
Duration 15 15 15 15 15
(hour)
S-1 gtgg History and evolution of rockets Introduction of chemical propellant Introduction of Solid Propellant Rocket Introduction of Liquid Propellant Rocket  |Hybrid propellant rocket
S0 SLO-1|Rocket working principle Molecular mass Classifications of Solid Propellant Rocket | Classifications of Liquid Propellant Rocket |Electrical rockets
SLO-2| Classification of rockets Specific Heat Hardware components and its functions  |Hardware components and its functions  |Electro-thermal propulsion system
s3 SLO-1|Rocket equation specific heat ratio B o b Propellant feed systems Arc-jet thruster
SLO-2|Numerical Problems on Rocket equation | Stoichiometric ratio 9 Pressure feed system Resistojet thruster
SLO-1 Lab 4: Determination of convective heat - . . ) . )
s Lab 1: Study of Piston Engines transfer coefficient over a flat plate by Lab 7: Performance test on a propeller S 'rate measurement of sofid |Lab 13. Hy brid Rocket motor fuel grain
4-5 |SLO-2 . nvection propellant by using Window bomb sefup  |preparation
S6 SLO-1|Mass ratio of rocket mixture ratio and equivalence ratio Ignition system Turbo pump feed system Electro-static propulsion system
SLO-2|NumericalProblems on rocket parameters |Energy release during combustion Igniter types Numerical Problemson feed system Electro-magnetic propulsion system
SLO-1|Rocket Nozzles and its Classifications Heat of formation Propellant grain Injector lon thruster
ST SLO-2|Nozzle Performance Heat of combustion gf;ﬁguratlon and applications of propellant Types of injector Hall Effect Thruster
S8 SLO-1|Nozzle area ratio- Mass flow rate Criterion for choice of propellant Burn rate NumericalProblems on iniector Magneto plasma dynamic thruster
SLO-2| NumericalProblems on nozzle Solid propellants Factors influencing burn rates 4 Pulsed Plasma Thruster
S |SLO-1 Lab 2: Study of et engines Lab 5: Characteristic plots of a free jet Lab 8: Thrust measurement of a Ramjet  |Lab 11: Thrust measurement on a Lab 14: Regression rate measurement of
9-10 |SLO-2 ) y ol jeteng through a non-circular orifice engine prepared solid propellant hybrid rocket motor
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Duration 15 15 15 15 15
(hour)
SLO-1 g::f;lgcc;éirt/st/c velocity and Thrust Composition and processing Burn rate index for stable operation Thrust chamber
s Numerical Problems on nozzle - g ; ] Nuclear rockets
SLO-2 performance Liquid propellants Action time and burn time Cooling of Thrust chamber
SLO-1 gfrrgct):zvevfnce parameters and Efficiencies Classifications of liquid propellant Cryogenic propulsion system
S-12 Numerical Problems on Performance Design of Solid Propellant rocket Solar Propulsion system
SLO-2 parameters and Efficiencies of rocket Storability of liquid propellant Special features of cryogenic systems
SLO-1 Staglng and Clustering of roc_k et Numerical Problems on chemical Numerical Problems on Solid Propulsion  |Numerical Problems on Liquid Propulsion .
S-13 Numerical Problems on Staging and Numerical problems
SLO-2 Clustering of rocket propellant system system
SLO-1|Lab 3: Determination of convective heat . LY 3 . Gl ) )
S transfer coefficient over a flat plate by Fan b Characte(lstlc p lot_s o &l Fa0 g, Sgl’d Rocyet motaoieiiy Lab 12: Study of Liquid propulsion system Lab 15: Thrust measurement of a hybrid
14-15|5.0-2 natural convection through a non-circular orifice preparation rocket
Learnin 1. Ramamurthi.K, “Rocket propulsion”, Laxmi Publications, India, Second edition 2016. 3. Philip Hill and Carl Peterson, “Mechanics and thermodynamics of propulsion”, Pearson India, secondedition 2010.
Resourges 2. George P. Sutton, Oscar Biblarz, “Rocket propulsion elements”, Wiley India Pvt Ltd. eighth |4.  Stephen R. Turns, “An Introduction to Combustion: Concepts and Applications”, McGraw-HillEducation, third Edition
Edition2010. , 2011.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
Lovapoms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20 % 20 % 15% 15% 15% 15% 15% 15% 15% 15 %
Understand
Level 2 ﬁﬁﬁiim 20 % 20 % 20% 20 % 20 % 20 % 20 % 20% 20% 20 %
Level 3 (E:‘r’:;‘:gte 10% 10% 15% 15% 15% 15% 15% 15% 15% 15 %
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. DrP K Dash Professor and HOD at Nitte Meenakshi Institute of Technology Bengaluru, 1 MrG.Saravanan SRMIST
1. Dr. S. Raja, Senior Principal Scientist and Professor, NAL — Bangalore. raja@nal.res.in Karnataka, India ) - ’
2. Dr.K.M.Parammasivam, Professor, MIT-Chennai. mparams@mitindia.edu 3. Mr. A.Vinoth Kumar, SRMIST
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Course Code | 18ASC304J | Course Name AIRCRAFT STRUCTURES Garse | ¢ Professional Core L T pPLC
Category 3/0]2 4
Pre-requisite Courses 18ASC201J | Co-requisite Courses Nil Progressive Courses Nil
Course Offering Department Aerospace Data Book / Codes/Standards Nil
((?thr{s)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the physical meaning of symmetric bending and unsymmetrical bending 142 |33 11213 4 |5]6] 7 [8/9[10][11]12]13[14 15
CLR-2: |Know the procedure to fid the shear flow and shear center in open sections subjected to shear loads ke ° -
CLR-3: |Know the procedure to find the shear flow and shear center in closed sections subjected to shear loads 8| fé’ = s '§6 §
CLR-4: |Know the procedure to find the shear flow in closed sections subjected to torque % 2 2 4 Y S . c Sle
CLR-5: |Understand the buckling analysis of plates ElIE=ARs 2|29 |6 Bl 5 |es S| c| k| E
N . SR o | & X | Z| =@ = 5| > | 8| | &
CLR-6: |Learn the experimental procedure of stress analysis in wing and fuselage S\ x| o £ 818 S| 3|EE | 8| = |9
Hlo| o £ < o5 Lo 2| GE) 2 = 2 g o
S|E| 8 8|5|s|88c|lz|s€.2|2l3|5| 7|7
. 5 c |l 3| o >3o|e|8s =
Coursg Learning Outcomes At the end of this course, learners will be able to: % ?1— ?1— S 8|3 | § 88|z 8 E 2|5 % 3'_9 21313
(CLO)- o B 0 R R} w| o | Ol =S| n|unuw| o |la |5l ala|a
CLO-1: |Explain the differences between symmetrical bending and unsymmetrical bending 2 85|75 HIHIH|H|-|H|H|H|-]-]-IMIM MM
CLO-2: |Improve the ability in solving geometrical applications of a structure 2185 |75 HIHIHIH|-|H|H|Hl-]-]-IM|M M| M
CLO-3: |Gain the ability to solve the shear flow analysis and shear centre of open section beams 218575 HIH|H| H|-|H| H|H -l - M MMM
CLO-4 : |Solve the shear flow and shear center calculations in closed sections subjected to both shear loads and torsion loads. 28|75 HIH|/H|H|-|H|H|H|-]-]-|IM|M M| M
CLO-5: |Describe the buckling modes of thin plates for various end conditions 2185 |75 HIH|/H|H|HIH|H|Hl-|-]|-IM[M MM
CLO-6: |Describe the stress analysis in wing and fuselage 2 18|75 HIH|/H|H|HIH|H|Hl-]-]-IM[M MM
Duration (hour) 15 15 15 15 15

Concept of Bredt - Batho theory and

Introduction to thin plates and its

SLO-1 |Introduction to symmetrical bending Introduction to thin walled beams assumptions for Engineers Theory of o " Shear distribution for wings
S-1 bending, application to aircraft structures.
SLO-2 Concept of b end/ng‘ strasses/inleans Section properties of thin walled beams DETELD) S O SR BT S L Plate subjected to pure bending. Numerical solving
of symmetrical sections and the torque
SLO-1 | Symmetrical bending, assumptions Concept of shear flow and the shear centre. ?I”u’t' = stryctqre R 2 (i, SIEET FIeX'I” al ."g’d;;y of a plate, glicegiic and Bending moment distribution for wings
) i . . low determination synclastic surface
SLO-2 |Direct stress distribution throduct/on o th{n WAl oa iR vCCID] Numerical solving Plate subjected to bending and twisting  |Numerical solving
eams, assumptions
o . . Shear flow and shear centre etermination,
Ant’CI.aSt'C b ending, unsyl mmetrical . |General stress, strain and displacement and shear flow distribution for a thin-walled | Determination of shear strain for thin o
SLO-1 |bending, sign conventions and notation, relationship for open thin-walled beams. symmetrical (three cell) closed sections lates Shear distribution for fuselage
S-3 Resolution of bending moments. 2 ' ym p
subjected to torque.
SLO-2 Derivation fqr bending stress expression Shear flow expression for open sections. | Numerical solving PalosRiiegleiiio & distributed Numerical solving
due to bending. transverse load
S4 SLO-1 |Lab 1: Determination of the position of |Lab 4: Verification of principle of Lab 7: Determination of shear center of Lab 10: Determination of the buckling Lab 13: Study of free and forced vibration
SLO-2 |principal axes of a Z section superposition (Cantilever beam) closed section beam stress of a given column analysis
S5 | SLO-1 Position of neutral axis, calculation of Shear flow of C section Shear flow and shear centre determination, |Plate element subjected to bending, Bending moment distribution for fuselage

section properties, Second moments of

and shear flow distribution for a thin-walled

twisting and transverse loads.
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Duration (hour) 15 15 15 15 15
area of an inclined thin section and a symmetrical (single cell) closed sections
semicircular section subjected to shear force
SLO-2 | Approximations for thin-walled sections |Shear flow of C section Derivation of shear flow for closed section | Numerical solving Numerical Solving
SLO-1 Bending gf symmetric sec_t/ons with Shear center of C section Closed.sec_t/on single cell -shear flow Boundary conditions for various types of Shear resistant web beams.
S6 symmetric loads - Numericals . determination edge supports
SLO-2 |Numerical solving .‘s’égtciggure Ei-clitiricar contro of g Numerical solving Numerical solving Numerical solving
SLO-1 Bending of symmetric sections with Shear flow distribution for thin walled open | Closed section two cell structure-shear flow |Combined bending and in-plane loading of | Typical wing structural arrangement, wing
s.7 skew loads — Problems. sections determination a thin rectangular plate strength requirements.
SLO-2 |Numerical solving Sl?ear gonier p osmon'for aiferent b Numerical solving Numerical solving Numerical solving
thin walled open section
SLO-1 e ' R I Lab 11: Determination of the ratio of forces . . .
S-8 Lap 2: Verification of Ma>'(well s Lab & Vef {ﬂcathn of principleiGi Lab 8: Analysis of constant strength beam  |carried by two wires of different materials Lab‘ 14-Preparation of a composite
SLO-2 |reciprocal theorem(Cantilever beam)  |superposition (Simply supported beam) . laminate
supported by hinged bar
) L Shear flow and shear centre determination. Shear flow and shegr ct_antre deter f""” ation, . )
Bending stress determination for e X " |and shear flow distribution for a thin-walled ) ’ Tension (Wagner's) field beam — complete
SLO-1 . L and shear flow distribution for thin-walled ] 3 , Buckling of thin plates ; . L
S-9 symmetrical section with stringers. : ; symmetrical (single cell) closed sections diagonal tension field beams.Derivation
symmetrical open sections ;
subjected to shear force.
SLO-2 | Numerical solving Numerical solving Numerical solving Numerical solving Incomplete diagonal tension field beams
... |Shear flow and shear centre determination,
. . ! : Shear flow and shear centre determination, . AR ; ; . .
Bending of unsymmetric sections with 5 ) and shear flow distribution for a thin-walled : . Typical wing structural arrangement, wing
SLO-1 and shear flow distribution for thin-walled d 3 Inelastic buckling of plates :
skew loads - Problems . ’ symmetrical (two cell) closed sections strength requirements.
S-10 unsymmetrical open sections 1
subjected to shear force.
SLO-2 | Numerical solving Numerical solving Numerical solving Numerical solving Beam ?he"fy assumptions, wing stress
analysis methods.
Shear flow and shear centre determination,
. o and shear flow distribution for symmetrical ) 3 b 4
SLO-1 5,?2%,%:};;:7:;é;g:lgv;zo;,ﬁr o Concept of structural idealization. and unsymmetrical (single cell) closed ng:ts/nstablllty §ed istabiltygistigied Shear lag concepts
S-11 Y gers. sections with stringers subjected to shear p
force
SLO-2 | Numerical solving Determination of boom areas Numerical solving Numerical solving Basic fuse/age structure, fuselage stress
analysis methods.
Lab 3: Verification of Maxwell’s L Lab 9: Determination of principal axes ofa  |Lab 12:Determination of hoop stress and ; )
SLO-1 : .
S-12 reciprocal theorem(Simply supported B De{erm/natlon gf shear contgrof hollow shaft subjected to both bending and  |longitudinal stress in a thin walled Lab 15:Design aspect of tension field
SLO-2 open section beam 1 beam
-Z |\beam) torsional loads pressure vessel
Shear flow and shear centre determination,
Bending of thin symmetric sections with Sheaiglontaig s_heqr cgntre determlna{/on, and shedl iR cﬁstnbut/on el ) Flexural-torsional buckling of thin-walled |shear flow distribution in the web of the
SLO-1 ) and shear flow distribution for symmetrical |and unsymmetrical (two cells) closed
symmetric loads - Problems ! ; ; . . . ) columns tapered beam
S-13 open sections with stringers. sections with stringers subjected to shear
force.
SLO-2 |Numerical solving Numerical solving Numerical solving Numerical solving gae/,c;lulggg;gf direct stress due fo bending
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Duration (hour) 15 15 15 15 15
Shear flow and shear centre determination,
Bending of thin unsvmmetric sections Shear flow and shear centre determination, |and shear flow distribution for symmetrical Estimation of crionling stress usin
sLO-1 |°ending y and shear flow distribution for a and unsymmetrical (three cells) closed , pping \ 9 shear flow distribution in the fuselage
with skew loads - Problems. . ) . . . . . ; Needham’s and Gerard’s method.
S-14 unsymmetrical open sections with stringers. |sections with stringers subjected to shear
force.
SLO-2 |Numerical solving Numerical solving Numerical solving fgggg:g panciiSheot offoctive widh Principles of stiffener / web construction
SLO-1 B;f nd’fg of thin symmetric sections with Walls effective in bending Walls effective in bending Inter rivet and sheet wrinkling failures. Fuselage frames
S-15 skew loads - Problems. ‘ .
SLO-2 |Numerical solving Walls ineffective in bending Walls ineffective in bending Thm M{"’.'”ed co{umn strangth, Torsional Wing ribs
instability of thin walled columns.
. 1. Megson T H G, Aircraft Structures for Engineering Students’, Elsevier, Fifth edition, 2013 . . ] .
Learing 2. Bruhn. EF., ‘Analysis and Design of Flight Vehicles Structures’, Tri-state offset company, USA 1985 L cory angenalysis of Flight Structures, McGraw Hill, 1993.
Resources . 5. Peery, D.J., Aircraft Structures, 2md edition, McGraw-Hill, N.Y., 1999
3. Aircraft Structures Laboratory manual

Learning Assessment

gbala@nal.res.in

arumugam.mitaero@gmail.com

, Continuous Learning Assessment (50% weightage) ) I o
Lo CLA-1(10%) CLA-2 (15%) CLA- 3 (15%) CLA-4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand

Level 2 ﬁﬁz:gze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Level 3 Craluate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100% 100% 100% 100% 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry EL@rts from Higher Technical Institutions Internal Experts

1. Dr. G.Balamurugan, National Aerospace Laboratories, Bangalore, Dr. V.Arumugam, Madras Institute of Technology, Chennai, 1. DrLR.Ganapathy Subramanian, Professor,SRMIST

2. Dr.A. Sakthivel, CEMILAC, Bangalore, asakthironika@gmail.com

2. Dr. R.Velmurugan, Indian Institute of Technology
Madras, rvel@ae.iitm.ac.in

2. Mr. S.Chandra Sekhar Assistant Professor,SRMIST
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CourseCode | 18ASC305T | Course Name FLIGHT DYNAMICS - I fousces | C Professional Core L T pLC
Category 3/0/03
Pre-requisite Courses 18ASC302T | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Nil
%ﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Know the importance of stability and control of airplane 1 927 |18 11213 4 |5]6] 7 |89 [10]11[12[13/14 |15
CLR-2: |Learn the concepts of static stability and dynamic stability of airplane ElE|l o = >
CLR-3: |Learn longitudinal, lateral and directional stabilities é ‘o; :g -08: ) " § §
CLR-4 . |Understand control fixed and control free effects o>l & & ER %. s |9 o IS 2 2
CLR-5: |Leamn the criteria for stability and instability 12| 5§ g 2|22 |3|2|ls | |8 5% E
CLR-6: |Learn experimental techniques to measure stability parameters of an airplane using real flight testing slalZ =z gl 28 3|3 == | 8|53
Flo | o STl gl sgl-|l=s|28 Sl |l = o
513|d $ 5§ 585555543 &2 3|8/ 7|7
i D S| 5|2 >3890 |8s = -
Coursg Learning Outcomes At the end of this course, leamers will be able to: % ?‘z ?'z S| S8 | T § 8| 8|3 ffj 5| 5 % 2 3133
(CLO)- | ul |l w| o | Aol =n/unw| o |la|TFla|a|a
CLO-1: |Determine the degree of stability of any airplane configuration 5185]90 HIM{IM|H|L|-|H|-|-]-]-|H|H|H]-
CLO-2: |Design an airplane for the required degree of stability and maneuverability 3180 85 MM M| M |L|l-|H]|-|[M|-]|-|H|H|H]|-
CLO-3: |Indicate the different flight techniques for safer flight 4 75|80 M|H|M| H M H -l - | -|H|H|H]|-
CLO-4 : | Perform basic calibration of control surfaces 51180 |agd MMM M |L|-]L|-IM|-|-|H|H|H|M
CLO-5: |Identify different instability modes in flight and suggest the correct recovery procedure 51801 80 MIM|H| H M M| H H|l-|M|H|H|H]| -
CLO-6: |Determine the stability derivatives of a real airplane with real flight testing 410095 M| H|{M| M M| - - |-IM{M|-]H|-]H|M
Duration (hour) 9 9 9 9 9
SLO-1 |Basic concepts of stability and control Longitudinal control- basics Dynamic stability- basics Construction of stability matrix Lateral- directional equations of motion
S-1 Classification of stability- static and Various factors affecting the design of Rigid body equation of motion for a Decoupling of longitudinal and lateral . L o
SLO-2 . . ) Spiral approximation- spiral divergence
dynamic control surface disturbed flight- Forces modes
SLO-1 |Longitudinal static stability - basic criteria Cfc;ntrgl effectiveness- elevator R!gld body gquatlon of motion for a Significance of‘g/gen va/ues and eigen Directional divergence
52 ' T " & : effectiveness d/styr_bed ﬂlght‘- moment B vectors of stability matrix
SLO-2 ng 'contnbutlon to longitudinal static Solving problems Defining equations of motion in inertial Solving problems Dutch roll approximation
stability frame of reference
Tail contribution (Aft tail contribution) to ; , o
s3 SLO-1 Jongitudinal static stability Elevator angle to trim Euler angles Solving Problems Routh’s criterion
SLO-2 |Solving problems Solving problems Orientation and position of the airplane Longitudinal motion-stick fixed Wing stall characteristics
S4 SLO-1 |Fuselage contribution Elevator hinge moment Gravitational and thrust forces Second order differential equations Autorotation and its recovery
SLO-2 |Power plant contribution Stick free neutral point- definition Small disturbance theory- assumptions Variation of response with damping ratio | Spin (stalled) and its recovery
Canard configuration (Forward tail surface) |Relation between stick fixed and stick free |Small disturbance theory-linearized i . Aeroelastic effects- wing torsional
SLO-1 L Y . I . PR . . Pure pitching motion .
S5 contribution to longitudinal static stability  |neutral point longltud_lnal rigid body equgtlon 'of motion _ ' divergence
SLO-2 |Stick fixed neutral point- definition Aerodynamic balancing- basics Srr?all dlsturbange theory -I{near ized latoral {Sigic yar:able repr postitation of the Aeroelastic effects- control reversal
rigid body equation of motion equations of motion
. Various methods of aerodynamic Aerodynamic force and moment g ;
S-6 | SLO-1 |Solving problems balancing- Set back hinge, horn balance _|representation by stability coefficient Solving problems Aeroelastic effects- control surface flutter
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5. L J Clancy “Aerodynamics” John Wiley & Sons (1975)

Duration (hour) 9 9 9 9 9
o . Various methods of aerodynamic .. .
SLO-2 BIaSIc‘cnter/a fo‘rllong/tud/nal, roll and balancing- Frise aileron, sealed nose PTG o N e Longitudinal approximations Stick fixed neutral point
directional stability speed
balance and servo tab
SLO-1 Cont_r_/but/on of various components to roll Trim tabs Denvgt/ves due to the change in pitching Phugoid and short period oscillations Determination of stick fixed neutral point-
S.7 stability velolcny. ' iy o parame{ers‘ ‘ ‘
SLO-2 | Dihedral effect and roll control Critical conditions of stability and control Derivatives due to the time rate of change Inﬂugncg of stability der/va_vt/ve on the Determination of stick free neutral point-
of angle of attack longitudinal modes of motion parameters
SLO-1 |Solving problems Static margin and neutral point- definition | Derivatives due to the rolling rate Lateral motion — stick fixed g;ﬁfn;g;trlgg tg;‘sst/ck fixed maneuvering
S-8 ; 3 - - . -
SLO-2 |Directional stability- basics St/gk'fgrces angstick 1ot gradicgisy Derivatives due to the yawing rate Pure rolling motion De'term/nat/on of stick free manetivering
definition point- parameters
Various requirements of rudder for . . d .
-9 SLO-1 directional control Solving problems Solving problems Tutorial Tutorial
SLO-2 | Solving problems Solving problems Solving problems Tutorial Tutorial
. i - 5 ,, . 3. Perkins, C, D., and Hage, R,E., “Airplane Performance, Stability and Control,” Wiley Toppan, 1974..
Learning 1. Nelson, R,C., Flight Stability and Automatic Control”, McGraw Hill, 1989 ; o Y K
RESOUICES 2. Bemard Etkin ‘Dynamics of atmospheric fight’ Wiley, 1972 4. Babister, A, W.,Aircraft Stability and Response”, Pergamon Press, 1980.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovapoms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% ! 30 % : 30% ; 30 % g 30% -
Understand
Level 2 ﬁpp'y 40% . 40% - 40 % - 40% p 40% -
nalyze
Level 3 Evaluate 20% : 30 % - 30 % - 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr.Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

1. Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai, mparams@mitindia.edu

1. Mr. M. Vignesh Kumar, SRMIST

2. Wg.Cdr

K.Manoharan  (Retd),  Blue

manoharank@bluedart.com

Dart

Aviation Ltd.,

2. Dr. P. K Dash, Nitte Meenakshi Institute of Technology, Bangalore, drpdash@gmail.com

2. Mr.K Allwyn, SRMIST
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Course Code | 18ASC306T | Course Name INTRODUCTION TO SPACE TECHNOLOGY ouze L | ¢ Professional Core L T pPLC
Category 31]0]0 73
Pre-requisite Courses 18ASC101T, 18MAB102T | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Nil
(%otjlgs)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Learn about fundamental laws that govern the orbital dynamics. 1 |42 |83 112131415 718 10 (111213 |14 |15
CLR-2: |Understand and apply the basic equations of orbital dynamics for different conic orbits. 5 =2
CLR-3: |Understand the importance of Keplerian orbital elements, Kepler's equation and orbital perturbations. ’g WS % .| g @ ~
CLR-4: |Learn the different types of orbit transfers, basics of interplanetary trajectories. 2 g = é’ é 3|, IS § §
CLR-5: |Study the governing equations of rocket motion, rocket motion under different conditions. ol & 2 2|le| & né = % S 2| 2
CLR6 : Understand the fundamentals of ballistic missile trajectory and its governing equations, errors associated during £ % £ IR S5 2| § & i =
" |launching of ballistic missiles. & |E o 218|888 |3|E 3| 8| 5|8
Flo| o S el | m|ea| & s 2|l= >
5 &2 8|5l 8|le|l=z|s|.|22|3|S|7 |7
- = = = = I R I T = =
COUFS? Learning OUtCOmes | e eng of this course, leamners will be able to: 21g| g 5 83 T 8§22 E € 28883
(CLO): | i | i wl o | ol | =S| »n|lu|lw[Elo|la|T|la|a|a
CLO-1: |Acquire knowledge of laws applied in orbital dynamics. 28|75 H M| L|L]|-|-]-]-|-|-]-|LIM MM
CLO-2: |Analyze the properties of conic orbits using the governing equations of orbital mechanics. 2190 80 HIHIM M L|-]-]-1-]|-]-|LIH|H|M
CLO-3: |Apply Kepler's equation, earth’s oblateness for positioning the satellite at a desired position in orbit. 218075 HIM|M|M| - -l -]l-]1-/-]JLIM|MH
CLO-4: |Accrue knowledge of different orbit transfers which can be used for many practical missions. 2 18|75 HIHIM{M L|-|-]-]-|-|-|]L|H|MM
CLO-5: |Apply the governing equations of rocket motion for different conditions. 218070 H{M|L|L|-|-]-]-|-|-]-|LIMIH|M
CLO-6 - Accrue understand/ng and importance of ballistic missile trajectory and effectively implement its equations by considering 2| 851 75 TR YR Y R P R R R R B IV YR YR
the launching errors.
Duration (hour) 9 9 9 9 9
S-1 SLO-1 t:xg g; ,%Z;EZ Dynamics - NEgIoHE Introduction to Coordinate Systems Introduction to Orbital Maneuver, Impulsive|Rockets — Introduction, Tsiolkov sky rocket equation, |Introduction Ballistic missile and its
SLO-2 |Kepler's Laws, Conic Sections Types of Coordinate Systems LIPS el trajectory
S0 SLO-1  |Structure of Upper Atmosphere Time Systems - Definitions Introduction to Single Impulse Maneuver —|Rocket Motion — Introduction, Two Dimensional Free-Fliaht Ranae Equation - Derivation
SLO-2 |Multi-Body / N-body problem Orbital Elements - Introduction Adjustment of Heights, Simple Rotation.  |Rocket Motion 9 9e £q
Introduction to Single Impulse Maneuver —
SLO-1 | Two Body Problem — Introduction Simple Plane Change, Combined Change Two Dimensional Eauations of Motion of Riaid
S-3 Classical / Keplerian Orbital Elements |of Plane and Height =0 o 9 Flight-Path Angle Equation — Derivation
- - ; Rockets — Assumptions, Derivation
Two Body Equation of Relative Motion 3
SLO-2 . R Introduction to Hohmann Transfer
— Assumptions, Significance
SLO-1 . . ; . ) ) = Numerical Problems on Free-Flight
S-4 SLO2 Orbit / Trajectory Equation Kepler’s Equation — Derivation Hohmann Transfer Rocket motion in Free Space Range and Flight-Path Angle Equations
SLO-1 | Constants of Motion — Introduction Numerical  Problems on  Kepler's Maximum Range Trajectory
S-5 Conservation of Specific Angular, . P Bi-elliptic Transfer Rocket Motion in Homogeneous Gravitational Field | . ;
SLO-2 Momentum Equation Time of Free-Flight
S6 | SLO-1 Conservathn of Specn‘/g Mechanical Types of Satslite Orbits qugrlcal Problems on Hohmann and Bi- Introduction to Vertical Flight Trajectory Effect of ?arth Rot‘at/on - Compensating
Energy — Vis-Viva Equation elliptic Transfers for the Initial velocity

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

285



Duration (hour) 9 9 9 9 9
Numerical Problems on Initial Velocity
SLO-2 .
Compensation
Relating the Constants of Motion to , - : Effect of Earth Rotation — Compensating
SLO-1 the Geometry of the Orbit Ean‘l? S 'Ob/ateness and its Effects, One Tangent Bum Transfer - Introduction Introduction to Constant Pitch Angle and Gravity Turn|for the Movement of the Target
S-7 ; — Applications — Sun-Synchronous and . s " -
Proof - Kepler's Second and Third . . ; ; / Zero-Lift Trajectories Numerical Problems on the Movement
SLO-2 Molniya Orbits Phasing Maneuvers - Introduction ;
Law of the Target Compensation
Some  Important  Properties  of]
SLO-1 |Individual Conic Orbits - Circular|Introduction to Orbital Perturbations — Effect of Launching Errors on Rande —
Orbit, Elliptic Orbit Perturbing  Forces, Perturbation|Introduction to Inter-planetary ~ Mission|Introduction to Multi-Stage Rocket and its Types, ) 9 9
S-8 - ; e " o : . . . L Introduction to Down-Range and Cross-
Some Important  Properties  of| Techniques — Definitions of Special and| Trajectories Restricted Staging and Optimal Staging - Definitions Ranae Errors
SLO-2 |Individual Conic Orbits — Parabolic|General Perturbations g
Orbit, Hyperbolic Orbit
S-9 SLO-1 Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-2
1. Howard D. Curtis, Orbital Mechanics for Engineering Students, 4t Edition, Butterworth- | 4. Ashish Tewari, Atmospheric and Space Flight Dynamics, Springer, 2007.
Learnin Heinemann, 2019. 5. Comelisse J.W., Schoyer H.F.R. & Wakker K.F., Rocket Propulsion and Spaceflight Dynamics, Pitman Publishing
Resourges . William E. Wiesel, Spaceflight Dynamics, 3 Edition, CreateSpace, 2010. Ltd., 1979.
3. Roger R. Bate, Donald D. Mueller & Jerry E. White, Fundamentals of Astrodynamics, Dover | 6. Martin J. L. Turner, Rocket and Spacecraft Propulsion, 3 Edition, Springer, 2009.
Publications, Inc., New York, 1971. 7. Vladimir A. Chobotov, Orbital Mechanics, 3 Edlition, AIAA Education Series, AIAA, 2002.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I o
Lovapoms CLA—1 (10%) CLA - 2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% . 30 % - 30 % - 30% . 30% -
Understand
Level 2 Apply 40% : 40% - 40% - 40 % - 40% -
Analyze
Level 3 Evaluate 20% : 30% : 30% . 30% 4 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Manishankar C., Senior Scientist, NAL, Bangalore

1.

Prof. Arun Kumar P., Assistant Professor, lIT Jammu

1. Dr. S. M. Aravindh Kumar, SRMIST

2.

Mr. K. Allwyn, SRMIST
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AIRCRAFT COMPONENT DRAWING AND COMPUTATIONAL ANALYSIS | Course . L/ T|P]|C
Course Code | 18ASC307L Course Name LABORATORY Category C Professional Core 00 2 1
Pre-requisite Courses 18ASC201J,18ASC301J | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Gas Table
%ﬁ;s)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |To create 2D Design of aircraft components 124 3 112 (3] 4 |56 ] 7 [8]9[10]11[12]13]14]15
CLR-2: |To create 3-Dimensional Design and assembly of typical aircraft & its components. ’CE: Tls i - =
CLR-3: |To create drafting of aircraft components 2 ‘g = %’ & 5 § §
CLR-4 . |To simulate and evaluate Structural characteristics of beams and aircraft structural components S & & ER §. s |9 o £ 2l e
CLR-5: |To simulate and evaluate aerodynamic properties of Subsonic and supersonic flow over the objects £ % £ S| 2|22 3| 2| 2 § & o"'g =
CLR-6: |To simulate and evaluate Heat transfer and combustion process =l a | Z 2/ 2/ 8|8 |g|3|5= s | 8|5l
EFlg |3 5|t = |s5"-|2|E] |s E| =2
- 5 3| 3 8 8| g|e8E|lz|5€ 323|570
=, 2le|5|e g|Ss ] S
Cours? Learning Outcomes At the end of this course, learners will be able to: % :-’- :i'J' 8| g|e % 8/ 8|z%g E 5|5 % 2| 31313
(CLO)- = | w L wl o | Al<dS | »n|unw| £ | o|la |TFla|a o
CLO-1: | To familiarize with basic aircraft components ¥ Gl | HILIM| M|H| - - |-l -l -]l-|H|-|H]|-
CLO-2: |To familiarize 3-Dimensional Design of typical aircraft & its components. 3180 |75 HIH|H| H|H| - - |-l -l -]l-1H|-|H]-
CLO-3: |To familiarize assembly and drafting of aircraft components 3|70 | 60 HIH|H| H|H - -|-|H|-|H]|-
CLO-4 : | To familiarize Structural analysis of beams and aircraft structural components 3|70 | 60 HIH|H| H|H| - - |-l -l -]l-1H|-|H]-
CLO-5: |To familiarize Subsonic and supersonic flow analysis over the objects 3170 | 60 H|H|H| H|H| - - |- -|-|H|-|H
CLO-6: | To familiarize Heat transfer and combustion analysis 3|70 | 60 HIH|H| H|H]| - - |-l -1l-1-1H|-]1HI-
Duration (hour) 06 06 06 06 06
s |[SLO-1 Lab 1: 2D layout of aircraft wing rib . h A Lab 7: 2D analysis of subsonic flow over |Lab 10: Simulation of Premixed / Non- |Lab 13: Heat transfer analysis over a flat plate
, Lab 4: Assembly of Typical Aircraft. . ) 3 . . )
12 [sL0-2  |and bulkhead sections bluff /streamlined body. Premixed Combustion analysis with natural /forced convection
S |SLO-1 . . y ) g ) . Lab 8: 2D analysis of supersonic flow over . ' Lab 14: Heat transfer analysis over a composite
34 |SLO2 Lab 2: 3D model of aircraft Wing Structure|Lab 5: Drafting of Typical Aircraft. bluff /streamiined body. Lab 11: structural analysis of beams plate with natural / forced convection
S |SLO-1__ |Lab 3: 3D model of aircraft fuselage Lab 6: Introduction to CFD and Grid |Lab 9: 2D analysis of supersonic flow Lab 12: Structural analysis of aircraft  |Lab 15: Heat Transfer analysis in a Thin Plate
56 |SLO-2  |Structure independency study through C-D Nozzle. wing using MATLAB code
|Leamning Resources [Laboratory manual User manual of respective software |Gas Table
Learning Assessment
, Continuous Learning Assessment (50% weightage) . s o
Lo e CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember : 40% 3 30% : 30% - 30% : 30%
Understand
Level 2 Apply . 40% . 40% . 40% . 40% . 40%
Analyze
Level 3 E"""“ate . 20% : 30% : 30% . 30% - 30%
reate
Total 100 % 100 % 100 % 100 % 100 %
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# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. S. Raja, Senior Principal Scientist and Professor, NAL — Bangalore. raja@nal.res.in Dr.K.M.Parammasivam, MIT-Chennai. mparams@mitindia.edu

1. Mr. R. Mohamed Arif, SRMIST.

2. Mr. K. B. Ravichandrakumar, SRMIST.
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Course Code |  18ASC350T Course Name COMPREHENSION ke |G Professional Core LT/ PIC
ategory 0O/1,0 1
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Aerospace Engineering Data Book / Codes/Standards Machine Data
((?thr{s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire skills to solve real world problems in Engineering Graphics Design, Engineering Mechanics and Fluid Mechanics 1123 112134567 |8]9/10/11/12/13]14[15
CLR-2: |Acquire skills to solve problems in Thermodynamics, Aircraft Systems and Instruments and Aircraft Materials, Production Techniques €8s o . ~
CLR-3: |Acquire skills to solve real world problems in Applied Solid Mechanics, Incompressible Aerodynamics and Air Breathing Propulsion 8 g = -g & g §
CLR-4: |Acquire skills to solve real world problems in Compressible Aerodynamics, Rocket Propulsion and Aircraft Structures % 5|2 2o % = f@‘-f’ o I g2z
CLR-5: |Acquire skills to solve real world problems for competitive examinations in Aerospace Engineering £ % £ 3 L5l § s ; g
CLR-6: |Acquire skills to solve real world problems in the broad domain of Aerospace Engineering £\ L E = ;:‘:’ 2lglgl3 s > 8lg 3
_ 5|88 |55/2 4555|555 Elc|v
Coursg Leaming Outcomes | \/ e cnd of this course, learners will be able to: AR §’ 8 % TE 3 § HEIEIS 2 21213
(CLO): S| a ool |=|lnuijlielolalila|a|a
CLO-1: |Practice and gain confidence, competence to solveproblems in Engineering Graphics Design, Engineering Mechanics and Fluid Mechanics 3 85|80 HIHIH|L|L]L|L|L|L|L|L|LIM|LM
CLO-2: |Practice and gain confidence, competence in Thermodynamics, Aircraft Systems and Instruments, Aircraft Materials, Production Techniques 3 /85|80 HIHM L|L|L|L|L|L|L|L|LIM|IMM
CLO-3: |[Solve problems in Applied Solid Mechanics, Incompressible Aerodynamics and Air Breathing Propulsion 3 85|80 HIHM L|L|L|L|L|L|L|L|LIM|L|M
CLO-4: |Practice and gain confidence and competence to solve problems in Compressible Aerodynamics, Rocket Propulsion and Aircraft Structures 3 185|180 HIHM L|L|L|L|L|L|L|L|L|M|M|M
CLO-5: |Practice and gain confidence and competence to solveproblems for competitive examinations in Aerospace Engineering 3 85|80 HIHIH|L|L|L|L|L|L|L|L|LIM|L|M
CLO-6: |Practice and gain confidence and competence to solve problems in the broad domain of Aerospace Engineering 3 85|80 HIHML]L]L]L]L]L|L|L|LIMIMM
Duration (hour) 3 3 3 3 3
S SLO-1 OT’utqr/al on Engineering graphics and Tutorial on Thermodynamics Tutorial on Applied Solid Mechanics iostal o Qomp assible Problem Solving
- esign Aerodynamics
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Problem Solving
52 SLO-1 [Tutorial on Engineering Mechanics Review of Aircraft Systems Tutorial on Incompressible Aerodynamics Tutorial on Rocket Propulsion Problem Solving
SLO-2 |Problem Solving Review of Aircraft Instruments Problem Solving Problem Solving Problem Solving
s3 SLO-1 |[Tutorial on Fluid mechanics Review of Aircraft Materials Tutorial on Air Breathing Propulsion Tutorial on Aircraft Structures Problem Solving
SLO-2 |Problem Solving Review of Production Techniques Problem Solving Problem Solving Problem Solving
1. Ferdinand P. Beer, E. Russell Johnston Jr., David Mazurek, Philip J Cornwell, “Vector Mechanicsfor Engineers: 4. Cohen. H. Rogers. G.F.C. and Saravanamuttoo. H.I.H.: Gas turbine theory. 4t ed., Pearson
Learning Statics and Dynamics”, McGraw - Hill, New Delhi, Tenth Edition, 2013. 5. George P. Sutton, Oscar Biblarz, “Rocket propulsion elements”, Wiley India Pvt Ltd.8 ed.,
Resources | 2. Irving H. Shames, “Mechanics of Fluids”, 4rd Edition, McGraw-Hill, 2003. 2010
3. Yunus A. Cengel and Michael A. Boles, “Thermodynamics an engineering approach’, 7t ed., , McGraw Hill, 2011 | 6. Anderson, J,D., “Fundamentals of Aerodynamics”, McGraw Hill., New York, 6" ed.,,2016
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Learning Assessment

, Continuous Learning Assessment (100% weightage) ) I
LeveIBo'?mnskin CLA—1 (20%) CLA -2 (30%) CLA -3 (30%) CLA -4 (20%)# Final Examination
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% ] 30% ) 30% . 30% i . .
Level 2 ﬁﬁz:ize 40% i 40% r 40% : 40% - : .
Level 3 Eraluate 20% d 30% : 30% L 30% - . .
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1) Dr. Raja S, CSIR-NAL, Bangalore, raja@nal.res.in

1) Dr. K. M. Parammasivam, Madras Institute of Technology, Chennai,
mparams@mitindia.edu

1) Mr.G.Mahendra Perumal , SRMIST

2)  Wg.Cdr  K.Manoharan
manoharank@bluedart.com

(Retd),

Blue  Dart Aviation Ltd.,| 2)

drpdash@gmail.com

Dr. P. K Dash, Nitte Meenakshi Institute of Technology, Bangalore,

2)  Dr.S.Gurusideswar, SRMIST
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