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118ENTO1 TECHNICAL ENGLISH

COURSE OBJECTIVES:

The Course prepares first semester Engineering and Technology students to:

e Develop strategies and skills to enhance their ability to read and comprehend engineering
and technology texts.

e Foster their ability to write convincing job applications and effective reports.

e Develop their speaking skills to make technical presentations, participate in group
discussions.

e Strengthen their listening skill which will help them comprehend lectures and talks in their
areas of specialization.

UNITI 09
Listening - ink talks and gap exercises - Speaking — Askiﬁg for and giving directions - Reading — short
technical texts from journals and newspapers - Writing - definitions — instructions — checklists -
recommendations - Vocabulary Development - technical vocabulaiy - Language Development — pagts
of speech - articles — word formation. P

UNIT Il 09
Listening - longer technical talks - Speaking — process description - Reading — longer technical texts —
Writing — graphical representation - Vocabulary Development - vocabulary used in formal
letters/emails and reports - Language Development — tenses - voices - numerical adjectives —
guestion tags.

UNIT Hl 09
Listening - listening to classroom lectures - Speaking — introduction to technical presentations -
Reading — longer texts both general and technical and practice in speed reading — Writing — process
description using sequence words and sentences - Vocabulary Development - Misspelled words —
one-word substitution - Language Development - embedded sentences — singular and plural nouns -
compound nouns - editing

UNIT IV 09
Listening - Listening to documentaries and making notes - Speaking — mechanics of presentations -
Reading — reading comprehension — Writing - email etiquettes - job application — cover letter —
Résumé preparation - essay writing - Vocabulary Development — synonyms and antonyms -
paraphrasing - Language Development — modals — conditionals:

UNITV 09
Listening - TED talks - Speaking — brainstorming and debate — Reading — reading and understanding
technical articles — Writing — reports - minutes of a meeting - Vocabulary Development- verbal
analogies - phrasal verbs - Language Development - concérd - réported speech;

TOTAL HOURS: 45 PERIODS

Board of Studies )
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 109, Tamil Nadu.



COURSE OUTCOMIES:
At the end of the course learners will be able to:

CO1:
COoz2:

CO3:
CO4:
COs5:

Read technical texts and write area- specific texts effortlessly.
Listen and comprehend lectures and talks in their area of specialization successfully.

Speak appropriately and effectively in varied formal and informal contexts.
Understand the basic grammatical structures and its applications.
Write reports and winning job applications.

TEXT BOOKS

1.

Board of editors. Fluency in English A Course book for Engineering and Technology. Orient
Blackswan, Hyderabad: 2016.

Sudharshana. N. P and Saveetha. C. English for Technical Communication. Cambridge
University Press: New Delhi, 2016.

Uttham Kumar. N. Technical English | (with work book). Sahana Publications, Coimbatore,
2016.

"REFERENCE BOOKS

1.

e N

Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles- and
Practice. Oxford University Press: New Delhi,2014.

Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015.

Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014.

Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007
Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. Cengage
Learning, USA: 2007.

Students can be asked to read Tagore and Chetan Bhagat

plPp|P
PI{PIPIPIPIPIP | P|P|P|P|P|
Course Outcome (o} o 0 (o} (o} o} (o} 0 (o} (o} o 0 ololo
| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1121 3
Col Read technical texts and write area- specific ) 1 1 3 1 1]
texts effortlessly.
Co2 Listen and cc.Jm.pre.hend lectures and talks in their 1 1 ) 3 1 1
area of specialization successfully.
Speak appropriately and effectively in varied '
Co3 . 2 3
formal and informal contexts.
Col Understand the basic grammatical structures and 7
its applications.
Co5 Write reports and winning job applications. 2 1 2 1| 1111
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COURSE OBIJECTIVES:

e To understand the eigenvalue problems.

e To understand the concepts of curvatures, evolutes and envelopes.

e To learn the total derivatives and apply the same to find maxima and minima.

e To solve differential equations of certain types, including systems of differential equations
that they might encounter in engineering subjects.

e To solve certain linear differential equations using the Laplace transform technique which has
applications in control theory and circuit theory.

UNITI MATRICES 9

Eigenvalues and eigenvectors of a real symmetric matrix —Properties — Cayley - Hamilton theorem
(Statement and applications only) — Orthogonal transformation of a symmetric matrix to diagonal
form — Quadratic form —Reduction of quadratic form to canonical form by orthogonal
transformation.

UNIT I DIFFERENTIAL CALCULUS 9
Curvature in Cartesian co-ordinates — Centre and radius of curvature — Circle of curvature — Evoluté$
~ Envelopes — Evolutes as envelope of fiorials. ¢

UNIT Il FUNCTIONS OF SEVERAL VARIABLES 9
Partial derivatives — Euler’s theorem for homogenous functions — Total derivatives — Jacobians —
Taylor’s expansion— Maxima and Minima — Method of Lagrangian multipliers.

UNIT IV ORDINARY DIFFERENTIAL EQUATIONS 9
Higher order linear differential equations with constant coefficients — Method of variation of
parameters — Cauchy’s and Legendre’s linear equations — Simultaneous first order linear equations
with constant coefficients-Applications to Engineering problems-Electric Circuits, gimElE Harmorigy
Motions and bending of bearis.:

UNITV LAPLACE TRANSFORM 9
Laplace transforms — Conditions for existence —Basic properties (Statement and applications only) -
Laplace Transform of elementary functions, derivatives and integrals, unit step function and impulse
functions, periodic functions. Definition of inverse Laplace transform — Convolution theorem
(Statement and applications only) — Initial and final value theorems (Statement and applications
only) — Solution of linear ordinary differential equations of second order with constant coefficients
using Laplace transform techniques.

TOTAL HOURS: 45 PERIODS

Board of Studies
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 109, Tamil Nadu,



COURSE OUTCOMES:

After completing this course, the student will be able to
Develop the knowledge of linear algebraic concepts.
Use the differential calculus tools application to seek solutions for many problems in

CO1:
COo2:

engineering subjects.
CO3:
of a function.
CO4:
application in their core subjects.
COs:

application in many engineering fields.

TEXT BOOKS

Acquire the knowledge of partial differential concepts and apply to find maxima and minima
Determine the solutions of ordinary differential equations by various methods which have an

Apply Laplace transform techniques to solve ordinary differential equations which have an

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, Wiley India, 10™ edition New Delhi

2016.

2. Grewal. BS, "Highér Engineering Mathematics”, 44™ Edition, Khanna Publications, Delhi,

2017.
REFERENCE BOOKS

1. T.Veerarajan, “Engineering Mathematics ” Tata McGraw-Hill Publishing company, New Delhi,

2014: -

2. Kandasamy.P, Thilagavathy,K., & Gunavathi.K., “Engineering Mathematics for first year ",

S.Chand & Company Ltd., New Delhi,2014.

3. Ramana B.V., “Higher Engineering Mathematics”, Tata McGraw Hill Co. Ltd., New Delhi, 11"

Reprint, 2010.

4. Jain R.K. and lyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, New

Delhi, 3rd Edition, 2007.

5. V.Prameelakaladharan and G.Balaji, “Engineering Mathematics - I”, 3rd Edition, Amrutha

marketing, Chennai, 2017.

Course Outcome
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Col

Develop the knowledge of linear
algebraic concepts.

w

Co2

Use the differential calculus tools
application to seek solutions for many
problems in engineering subjects.

Co3

Acquire the knowledge of partial
differential concepts and apply to find
maxima and minima of a function.

Cod

Determine the solutions of ordinary
differential equations by various
methods which have an application in
their core subjects.

Co5

Apply Laplace transform techniques to
solve ordinary differential equations
which have an application in many
engineering field

Board of Studies
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 109, Tamil Nadu.
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COURSE OBJECTIVES:
e To understand the concept of properties of matter.
e To understand the properties of sound and principles of quantization of energy.
e To understand the properties of coherent light and its importance.
UNIT-1 PROPERTIES OF MATTER 9

Elasticity — Stress — Strain diagram — Factors affecting elasticity — Twisting couple on a wire — Torsion
pendulum — Young’s modulus - cantilever — Uniform and Non uniform bending (theory and experiment)—
Viscosity-Poiseuille’s method for Coefficient of Viscosity (Qualitative).

UNIT-1l ACOUSTICS AND ULTRASONICS 9
Classification of sound, loudness, intensity — Decibel — Weber Fechner Law — Reverberation and
Reverberation time — derivation of Sabine’s formula for Reverberation time (Growth and Decay)—
Absorption coefficient and its determination.

Introduction of Ultrasonics — Production — magnetostriction effect — magnetostriction generator —
piezoelectric effect — piezoelectric generator i Fasonic waves, p g n -

UNIT-HI QUANTUM PHYSICS 9

Black body radiation — Planck’s theory {derivation) — Deduction of Wien’s displacement law and
Rayleigh—jeans’ Law from Planck’s theory — Compton Effect—derivation— Matter waves — Schrodinger’s
wave equation — Time independent and time dependent equations — Physical significance of wave
function - Particle in a one dimensional box — Degeneracy and Non-degeneracy.

UNIT-IV LASER 9
Introduction — Principle of Spontaneous emission and stimulated emission — Population inversion —
pumping — Einstein’s A and B coefficients — derivation — Types -of lasers — He-Ne, CO,, Nd-YAG,
Semiconductor lasers - homojunction Bris of Lz

UNIT-V WAVE OPTICS & FIBRE OPTICS 9
Interference — Air wedge (theory & experiment) — Polarization— Methods of polarizing light-Theory of
plane circularly and elliptically polarized light.
Principle and propagation of light in optical fibers — Numerical aperture and Acceptance angle — Types of
optical fibers (material, refractive index, and mode) — Fiber optical communication system (Block
diagram) — Fiber optic sensors —~ Temperature & Displacement sensors (Qualitative).

TOTAL HOURS: 45 PERIODS

Board ¢f Studies
Faculty of Aerongutical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING {Autonemous)
Hosur - 635 109, Tamil Nadu,



COURSE OUTCOMES:

At the end of the course, the student will be able to

CO1: To understand properties of solids with different types of moduli and to gain knowledge about
absorption coefficients of solids and different surfaces.
C02: To understand basic concepts of high frequency sound waves and its applications.
CO3: To understand basic concepts of quantum mechanical behavior of wave and particle along with
applications.
CO4: To understand the concepts of production of laser and its behavior with diffraction principle of
interference.
CO5: To apply the concept of polarization phenomenon and thereby its applications in fiber optic
communication.
TEXT BOOKS
1. R.K. Gaurand S.C. Gupta, ‘Engineering Physics’ Dhanpat Rai Publications, New Delhi, 2003.
2. Jayaprakash R.N, ‘Engineering Physics - I', Dhanam Publications, Chennai, 2007.
REFERENCE BOOKS
1. R. Murugeshan, Kiruthiga Sivaprasath, “Modern Physics”, S. Chand Publications, New Delhi,
2016.
2. A.Ghatak, “Optics”, The McGraw-Hill Companies, Inc., 1221 Avenue of the Americas, New York,
NY 10020.
3. Dr.M.N.Avadhanulu, “Introduction to Lasers: theory and applications”, S.Chand publications

2012, New Delhi.

PPPPPPPPPPPPSEZ
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To understand properties of solids with I
different types of moduli and to gain
col | knowledge about absorption | 3 | 2 [ 1| 3 3 1
coefficients of solids and different
surfaces.
To understand basic concepts of high
Co2 | frequency sound waves and its| 3 [ 2 | 1| 3 3 1
applications.
To understand basic concepts of
Co3 | quantum mechanical behavior of wave | 3 | 2 1 3 3
and particle along with applications.
To understand the concepts of
production of laser and its behavior
Cos with diffraction principle of 324 212 3 2
interference. 3
To apply the concept of polarization:
Cos pher.lom.enon .and fchereby It.S 3020111 3 )
applications in fiber optic
communication. B
Chajrman

Board ¢f Studies
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COURSE OBJECTIVES:

e To make the students conversant with boiler feed water requirements, related problems
and water treatment techniques.

e To recall the terminologies of electrochemistry and explain the function of batteries and fuel
cells with its electrochemical reactions.

e To understand the fundamentals of corrosion, its types and polymers with its applications.

e Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels.

UNIT | WATER AND ITS TREATMENT 9
Hardness of water - types - expression of hardness - units - estimation of hardness of water by EDTA
- numerical problems -Alkalinity-types of alkalinity-determination of alkaninity-boiler troubles (scale
and sludge) - treatment of boiler feed water - Internal treatment (carbonate, colioidal; hosphate
and calgon condmomn ) external treatment lon exchange process, zeolite process - ({858

UNIT Il ELECTROCHEMISTRY AND ENERGY STORAGE DEVICES 9
Flectrochemical cell-single electrode potential-standard electrode potential-electrochemical series
and its significance-EMF of a cell- Nernst equation -Electrodes-Reference electrodes-hydrogen,
calomel, quinhydrone and glass electrodes. Determination of pH of a solution using a glass
‘électrode. Batteries - primary and seconday line, lead acid storage cell, Ni-Cd
battery and lithium nano battery. C :

UNIT 1li CORROSION SCIENCE 9
Corrosion: definition - types of corrosion: chemical and electrochemical corrosion — Pilling Bedworth
ratio - types of oxide layer (stable, unstable, volatile, porous) - hydrogen evolution and oxygen
absorption mechanism for electrochemical corrosion - mechanism for rusting of iron. Types of
electrochemical corrosion: Galvanic corrosion - differential aeration corrosion {pitting, waterline and
pipeline). Galvanic series - applications. Factors influencing corrosion: nature of metal and
environment. Corrosion control methods: sacrificial anode method - impressed current Cathodic
protection method - electroplating - electroless plating.

Monomerf TYmers - po ymenzatlon:' functionality — degree of polymerization - classification of
polymers based on source and applications - Molecular weight determination. Types of
polymerization: addition, condensation and copolymerization - mechanism of free radical
polymerization. Preparation, properties and applications of PE, PVC, Teflon, terylene, Nylon and
Bakelite. Rubber-drawbacks of natural rubber-Vulcanization-Compounding of plastics - injection and
blow moulding methods.

UNIT V FUELS AND COMBUSTION 9
Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) -
carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum -
manufacture of synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane
number - natural gas - compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power
alcohol and biodiesel. Combustion of fuels: Introduction - calorific value - higher and lower calorific
values- theoretical calculation of calorific value - ignition temperature - spontaneous ignition
temperature - explosive range - flue gas analysis (ORSAT Method).

TOTAL HOURS: 45 PERIODS

Board/of Studies
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING ({Autonomousy
Hosur - 635 109, Tamil Nadu,



COURSE OUTCOMES

CO1: Attribute the internal and external treatment methods for the removal of hardness in water
for domestic and industrial applications.

Construct an electrochemical cell and Identify the components and processes in batteries and
infer the selection criteria for commercial battery systems with respect to different
applications.

Utilize electrochemical data to formulate an electrochemical half-cell and cell reactions for
corrosion control processes.

Differentiate the polymers used in day to day life based on its source, properties and
applications.

Analyse the three types of fuels based on calorific value for selected application.

co2:

C03:
CO4:

CO5:

TEXT BOOKS
1. S.S.DaraandS. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company LTD,
New Delhi, 2015 o
2. P.C.Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company (P) LTD,
New Delhi, 2015 ] e
3. S.Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India PVT, LTD, New
Delhi, 2013.

REFERENCE BOOKS
1. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014.
2. Prasanta Rath, “Engineering Chemistry”Cengage Learning India PVT, LTD, Delhi, 2015.
3. Shikha Agarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge

University Press, Delhi, 2015.

Course Outcome
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Col

Attribute the internal and external
treatment methods for the removal of |
hardness in water for domestic and |
industrial applications.

Co2

Construct an electrochemical cell and
Identify the components and processes
in batteries and infer the selection | 3 2 3
criteria for commercial battery systems
with respect to different applications.

Co3

Utilize electrochemical data to
formulate an electrochemical half-cell
and cell reactions for corrosion control
processes.

Co4d

Differentiate the polymers used in day
to day life based on its source, | 3 1|1 3
properties and applications.

Co5

Analyse the three types of fuels based
on calorific value for selected | 3 2 2 3
application.

Chaigman

Board of Studies
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118EGTO5 ENGINEERING GRAPHICS
COURSE OBIJECTIVES:

e To understand the graphical skills for drawing the object and the principle of free-hand sketching
techniques.
e To understand the principle of orthographic projection of points, lines and plane surfaces.

e To study the principle of simple solids.
e To understand the principle of section and development of solids.
e To understand the principle of Isometric and Perspective projections.

Concepts and conventions (Not for Examination)
Importance of graphics in engineering applications — Use of drafting instruments — BIS conventions and
specifications — Size, layout.and folding of drawing sheéts — Letteringand dimensioning.

UNIT | PLANE CURVES AND FREE HAND SKETCHING 12

Curves used in engineering practices:
Conics — Construction of ellipse, Parabola and hyperbola by Eccentricity method — Construction of cycloid —
Construction of involutes of square and circle — Drawing of tangents and normal to the above curves.

- Free hand sketching:
Representation of Three Dimensional objects — General principles of orthographic projection —:Need for
importance of multiple views and their placement — First angle projection — layout views =:Developing
visualization skills through free hand sketching of multiple views from pictorial views of objects. -

UNIT Il PROJECTION OF POINTS, LINES AND PLANE SURFACES 12

true inclinations = Projection of polygonal surface and circular lamina inclined to both reference planes.

UNIT Il PROJECTION OF SOLIDS 12

Projection of simple solids like prisms, pyramids, cylinders and cones when the axis is inclined to one
reference plane by change of position method. :

UNIT IV SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 12

Sectioning of simple solids like prisms, pyramids, cylinders and cones in simple vertical position by cutting
planes inclined to one reference plane and perpendicular to the other — Obtaining true shape of section.

Development of lateral surfaces of simple and truncated solids — Prisms, pyramids, cylinders and cones —
Development of lateral surfaces of solids with cylindrical cutouts, perpendicular to the axis.

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 12

Principles of isometric projection — isometric scale — isometric projections of simple solids, truncated
prisms, pyramids, cylinders and cones.

Perspective projection of prisms, pyramids and cylinders by visual ray method.

TOTAL HOURS: 60 PERIODS

Board of Studies

Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)

Hosur - 635 109, Tami! Nadu.



COURSE OUTCOMES
The student will be able to

CO1: Recognize the conventions and apply dimensioning concepts while drafting simple objects.
C0O2: Draw the orthographic projection of points, line, and plane surfaces.

CO3: Draw the orthographic projection of simple solids.

CO4: Draw the section of solid drawings and development of surfaces of the given objects.

CO5: Apply the concepts of isometric and perspective projection in engineering practice.

TEXT BOOKS

1. Ranganath G, Channankaiah and Halesh Koti, “Engineering Graphics”, Second Edition, Sahana
Publishers, 2015.
2. Bhatt. N.D., “Engineering Drawing” Charotar Publishing House, 53" Edition, 2014.

REFERENCE BOOKS ‘
1. Dhananjay A.Jolhe, “Engineering Drawing with an introduction to AutoCAD” Tata McGraw Hill
Publishing Company Limited, 2017.

2. Gopalakrishnana. K. R, “Engineering Drawing” (Vol. 1 & Il), Subhas Publications, 2014.
3. Basant Agarwal and C.M.Agarwal, ”Eng'vinve_ering Dra\i\(_ing", Tata McGraw Hill, 2013.
4. Natrajan K.V, “A Text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 2012.
5. M.B.Shaw and B.C.Rana, “Engineering Drawing”, P_e‘arson Education India, 2011.
PPPPPPPPPPPP:::
Course Outcome (o] (o} o (o} o} (o} o} o (o] (o} [0} 0 ol ol o
1.02 3|45 |67 |8 |9 |10 11|12/
Recognize the conventions and apply
Col | dimensioning concepts while drafting 2 1 1)1 1
simple objects. B
Co2 Dr.aw the orthographic projection of 511 1 1 5
points, line, and plane surfaces.
Co3 Qraw the. orthographlc projection of 5 | 5 5 | 1 3
simple solids.
Draw the section of solid drawings and
Cod | development of surfaces of the given 1 2 2 2
objects.
Apply the concepts of isometric and
Co5 | perspective projection in engineering | 1 | 1 | 1 2 1
practice.

Board pf Studies
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)
Hosur - 635 409, Tamil Nadu.



118ESE02 BASIC CIVIL, ELECTRICAL, AND ELECTRONICS ENGINEERING
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COURSE OBIECTIVES:

1. To gain knowledge about Civil Engineering Materials.

2. To learn about Structural Components of Building.

3. To learn the basics of electrical elements.

4. Tointroduce the fundamental concepts of DC and AC circuits.

5. Tointerpret the principle and characteristics of semiconductor devices.

PART-A (CIVIL)

UNIT-I CIVIL ENGINEERING MATERIALS 9

Civil Engineering Materials: Bricks, Stones, Sand, Cement, Concrete & Steel sections.
M-Sand and their types, Admixtures-Fibers and Fabrics, Superplasticizers - Selection of Materials.

UNIT - It COMPONENTS OF BUILDING _ .

uperstructure: Brick Masonry, Stone Masonry, Lintels, Roofing, Flooring, Plastering
Typical cross-section showing the Buildings in a Structure, Standard Legends and Insignia

PART-B (ELECTRICAL & ELECTRONICS)

UNIT — lil INTRODUCTION TO m 9
_ passive elements - Resistor, Inductor and Capacitor; active elements- Current,

Voltage, Power and Energy — Ohm's Law and limitations - Kirchhoff’s Laws — relationship between
current, voltage and power — Resistors in series, parallel and series -parallel circuits

UNIT - IV FUNDAMENTALS oq 9
Sources of Electrical Energy - Independent and Dependent Source, Source Conversion -

Star —Delta conversion- Mesh and Nodal Analysis.

FGeneration of sinusoidal - voltage, average - RMS value, form factor and peak factor-
asor diagrams of R, L, C, combination of R-L, R-C and R-L-C circuits

UNIT-V SEMICONDUCTOR DEVICES AND SWITCHING THEORY 9
Semiconductor Devices - Overview of Semiconductors - basic principle, operation and characteristics
of PN diode, zener diode, BJT, JFET -Number systems — binary codes - logic gates - Boolean algebra,
laws & theorems - simplification of Boolean expression - implementation of Boolean expressions
using logic gates.

TOTAL HOURS: 45 PERIODS

Board of Studies
Faculty of Aerongutical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 108, Tamif Nadu,



COURSE OUTCOMES

Upon Completion of this course, students will be able to:

CO1: Know the usage of surveying and properties of construction materials.
CO2: Understand the stress strain of various building and material such as substructure, road
transport and bridge.
C03: Recognize the different combinations of circuit elements and solving the circuit by applying
basic circuital laws.
CO4: Acquire a good understanding of DC and AC circuits.
CO5: Demonstrate the characteristics of semiconductor devices.
TEXT BOOKS
1. Ranganath G and Channankaiah, “Basic Engineering Civil & Mechanical”, S.S.Publishers,
2014.
2. Ramamrutham. S, “Basic Civil Engineering”, Dhanpat Rai Publishing Co. (P) Ltd, 3rd Edition
reprint, 2013.
3. Muthusubramanian R, Salivahanan S, “Basic Electrical and Electronics Engineering”, Tata
McGraw Hill Education Private Limited, 2010.
4. M. Morris Mano, Digital Design, 3" Edition, Prentice Hall of India Pvt. Ltd.,, 2003 /
Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2003.
REFERENCE BOOKS
1. Shanmugasundaram. S and Mylsamy. K, “Basics of Civil and Mechanical Engineering”, Cenage
Learning India Pvt.Ltd, New Delhi, 2012.
2. Shanmugam G and Palanichamy M S, “Basic Civil and Mechanical Engineering”, Tata McGraw
Hill Publishing Co., New Delhi, 3rd Edition, 2012.
3. B.L.Theraja, A.K.Theraja, “A Text Book of Electrical Technology, Volume | ”, S.Chand and
company Ltd., 2006.
4. Robert L. Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, 9™ Edition,

Pearson Education / PHI, 2007.

plePp|P|P|P|P|P|P|P|P|[P|P SP : :
Course Outcome (o} (o] (o} 0 o 0 0 o} [0} 0 (o} 0 ol ol o
1|2 |3|4|5|6 |7 ]| 8|9 |1011]12
- — - - - - - 1 2 3
Know the usage of surveying and
Col . . - 301212 3 1
properties of construction materials.
Understand the stress strain of various |
co2 | building and material such as| 1 1 2 ' 3 1
substructure, road transport and bridge.
Recognize the different combinations of
Co3 | circuit elements and solving the circuit | 3 | 1 2 3 1
| by applying basic circuital laws. Il
Acquire a good understanding of DC o
Co4 . 21112 3
and AC circuits.
Cos Dem_onstrate the_ characteristics of 51112 3 1
semiconductor devices.

Board of Studies
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118CYPO7 ENGINEERING CHEMISTRY LABORATORY

COURSE OBJECTIVE:

e Students will be conversant with the estimation of various compounds using volumetric and
instrumental analysis.

LIST OF EXPERIMENTS

1.

SNSAE S

8.

9

Estimation of Total hardmess by EDTA

Determination of percentage of calcium in Lime Stone by EDTA

Estimation of chloride in water sample

Estimation of alkalinity of Water sample

Determination of DO in Water (Winkler's Method)'”

Determination of Rate of Corrosion of the given steel specimen by weight loss method (Without
inhibitor)

Determination.of Rate of Corrosion of the given steel specimen by weight loss method (With
inhibitor) B ‘

Conduct metric titration {Simple acid base)

Conduct metric titration (Mixture of weak and strong acids)

10. Conduct metric titration using BaCl,vs Na, SO,

11. Potentiometric Titration (Fe** / KMnO, or K,Cr,0)

12. PH titration (acid & base)

13. Determination of water of crystallization of a crystalline salt -Copper sulphate
14. Preparation of Bio-Diesel by Trans etherification methady

A minimum of TEN experiments shall be offered.

TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES:
CO1: Carry out the volumetric experiments and improve the analytical skills.
CO2: Understand the maintenance and usage of analytical instruments and thereby develop their
skills in the field of engineering.
CO3: Understand the principle and handling of electrochemical instruments and Spectrophotometer
CO4: Apply their knowledge for protection of different metals from corrosion by using different
inhibitors
REFERENCE BOOKS:
1. Arthur 1. Vogel's, “Quantitative Inorganic Analysis including Elementary Instrumental
Analysis”, ELBS, Group, 7th Edition, 2000.
2. Dr. K .Sivakumar, “Engineering Chemistry lab manual”, S.S publishers, 2016.
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Carry out the volumetric experiments
Col and improve the analytical skills. 3 (3 2 3 1
Understand the maintenance and usage
of analytical instruments and thereby
Co2 develop their skills in the field of 31413 2 3 !
engineering.
Understand the principle and handling
co3 | of electrochemical instruments and | 3 | 3 2|3 2 3 3 1
Spectrophotometer
Apply their knowledge for protection of
Coa | different metals from corrosion by using | 3 | 3 312 3 1
different inhibitors
Cos Dempnstrate the. characteristics of 3|3 1 3 1
semiconductor devices.
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118EPPO7 ENGINEERING PRACTICE LABORATORY

COURSE OBJECTIVES:
1. To get the knowledge on welding techniques and its types.

To do the fitting operation on a given material. (Specimen)
To carry out sheet metal operation.

To know the principle involved in plumbing work.
To do the carpentry work on a given work piece.

i wN

LIST OF EXPERIMENTS

WELDING:

Study of Electric Arc welding and Gas welding tools and equipment’s.
Preparation of Arc welding and Gas welding models:

i} Butt joint ii) Lap joint iii} T - joint.

FITTING: |
Study of fitting tools and operations.
Preparation of fitting models: i) Vfitting  ii) Square fitting
SHEET METAL WORK:
Study of sheet metal tools and operations
Preparation of sheet metal models: i) Rectangular Tray ii) Funnel
PLUMBING WORKS:

Study of pipeline joints and house hoid fittings.
Preparation of plumbing models:  Basic pipe connections with PVC and Gl pipe fittings.

CARPENTRY:
Study of wooden joints and tools used in roofs, doors, windows, furniture.

Preparation of carpentry models:
i) Lap joint i) Dovetail joint iii) T-Joint

DEMONSTRATION ON:

ELECTRICAL ENGINEERING PRACTICE

Study of Electrical components and equipments

Residential house wiring using switches, fuse, indicator, lamp and energy meter.
ELECTRONICS ENGINEERING PRACTICE

Study of Electronic companents —Resistor, color coding, capacitors etc

Soldering practice —components soldering in simple electric circuit & testing continuity

COMPUTER HARDWARE AND SOFTWARE PRACTICE
Study of PC Hardware, Internet & World Wide Web and Productivity tools including Word, Excel,
Power Point and Publisher.

P C

TOTAL HOURS: 45 PERIODS
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COURSE OUTCOMES
The students will be able to
CO1:
Cco2:
CO3:
CO4:
COs:
parameters and dimensions.

TEXT BOOKS

Prepare simple Lap, Butt and T- joints using arc welding equipments.

Prepare the rectangular trays and funnels by conducting sheet metal operation.
Prepare the pipe connections and identify the various components used in plumbing.
Prepare simple wooden joints using wood working tools.
Demonstrate basic electrical, electronic and computer components based on their physical

1. Ranganath. G & Channankaiah, “Engineering Practices Laboratory Manual”, S.S. Publishers,

2014.

2. Jeyapoovan.T & Gowri S “Engineering Practice Lab Manual”, Vikas publishing house pvt.ltd,

2016.

REFERENCE BOOKS

1. Kannaiah.P & Narayana.K.L, “Manual on Workshop Practice”, Scitech Publications, 2015.
2. -Ramesh BabuV, “Engineering Practices Laboratory Manual”, VRB Publishers Private Limited,

Chennai, Revised Edition, 2014.

3. Peter Norton, “Introduction to Computers”, 7" Edition, Mc Graw Hill, 2010.

&

Bawa. H.S, “Workshop Practice”, Tata McGraw — Hill Publishing Company Limited, 2009.

5: David Anfinson and Ken Quamme, “IT Essentials PC Hardware and Software Companion

Guide”, CISCO Press, Pearson Education, Third Edition, 2008.

plPp|P|P|P|P|P|P|P|P|P|P SP : :
Course Outcome (o} (o} o} (o} (o] 0 0 (o} o 0 (o} (o] olol o
12|3]als|6|7]8]9|10|12]12
| 1]2] 3
Prepare simple Lap, Butt and T- joints
Col using arc welding equipments. 1 2121 111 111 2
Prepare the rectangular trays and _
Co2 | funnels by conducting sheet metal | 2 21211 1 1|11 2
operation. o
Prepare the pipe connections and
co3 | identify the various components used in | 1 1121 1 11111 2
- plumbing. .
Prepare simple wooden joints usin
Cod P mp J &1 121 1 111 |2
wood working tools.
Demonstrate basic electrical, electronic
Cos and' compute.r components based on 1 11112 1 11111 5
their  physical parameters and
dimensions. |
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218ENTO1 COMMUNICATIVE ENGLISH

COURSE OBJECTIVES:

The Course prepares first semester Engineering and Technology students:
e To help learners develop their listening skills which will enable them listen to lectures and
comprehend them by asking questions; seeking clarifications.
» To help learners develop their speaking skills and speak fluently in real contexts.

s To develop the basic reading and writing skills of first year engineering and technology

students.
e To help learners develop grammar and vocabulary of a general kind by developing their
reading skills
UNIT | 09

Listening - conversation - Speaking — introducing oneself - exchanging personal information -
Reading — comprehension - Writing - paragréph - Vocabulary Development - synonyms and
antonyms - Language Development — consonants & vowels - phonetic transcription.

UNIT Il 09

Listening - telephonic conversation - Speaking — sharing information of a personal kind — greeting -
taking leave - Reading — short stories — The Gift of the Magi, A Service of Love and The Last Leaf by O.
Henry — Writing — developing hints - Vocabulary Development — everyday vocabulary - Language
Development — British and American English - infinitive and gerund,

UNIT HI 09

Listening — class memory quiz - Speaking — impromptu - Reading — magazines — Writing — agenda -
proposals - Vocabulary Development - important words used in speaking and writing - Language
Development - types of sentences - information and emphasis.

UNIT IV 09

Listening — interviews of famous persons - Speaking — story narration - Reading — case study —
Writing — invitation letter - quotation letter - Vocabulary Development - listening and reading
vocabulary - Language Development — cause and effect — purpose and function.

UNIT V 09

Listening - a scene from a film - Speaking - role play - Reading — jigsaw — Writing — essay writing -
Vocabulary Development- business vocabulary - Language Development - degrees of comparison —
real English phrases.

TOTAL HOURS: 45 PERIODS

Chhirman
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COURSE OUTCOMES

At the end of the course learners will be able to:

CO1:
COo2:

CO3:
COA4:
CO5:

Comprehend conversations and talks delivered in English.

Participate effectively in formal and informal conversations; introduce themselves and their
friends and express opinions in English.

Read short stories, magazines, novels and other printed texts of a general kind.

Write short paragraphs, essays, letters and develop hints in English.

Write reports and winning job applications.

TEXT BOOKS

REFERENCE BOOKS

. Board of Editors. Using English A Coursebook for Undergarduate Engineers and

Technologists. Orient BlackSwan Limited, Hyderabad: 2015.

2. Richards, C. Jack. Interchange Students’ Book-2, New Delhi: CUP, 2015.
. Uttham Kumar, N. Communicative English (with work book). Sahana Publications,

Coimbatore, 2019.

. Bailey, Stephen. Academic Writing: A Practical Guide for Students. New York:

Rutledge, 2011.

. Comfort, lJeremy, et al. Speaking Effectively: Developing Speaking Skills ~for

Business English. Cambridge University Press, Cambridge: Reprint 2011.

. Dutt P. Kiranmai and Rajeevan Geeta. Basic Communication Skills, Foundation Books:

2013.

. Means, L. Thomas and Elaine Langlois. English & Communication for Colleges. Cengage

Learning, USA: 2007.

. Redston, Chris & Gillies Cunningham. Face2Face (Pre-intermediate Student’s Book &

Workbook). Cambridge University Press, New Delhi: 2005.

P P P P P P P P P P P P SP 2 :
Course Outcome (o} o} (o} (o} o} [0} (o} o (o] 0 o (o] ololo
1 2 3 4 5 6 7 8 9 |10 |11 | 12
1123
Col Com_prehend conversations and talks delivered in 1 ) 3 1 1
English.
Participate effectively in formal and informal
Co2 conversations; introduce themselves and their 1 3 1
friends and express opinions in English.
Read short stories, magazines, novels and other [
Co3 . . | 1 1 1
printed texts of a general kind.
Coa Write shf)rt .paragntaphs, essays, letters and 1 3 1
| develop hints in English.
Co5 Write reports and winning job applications. 3 2 1
Chairman
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218MATO2 ENGINEERING MATHEMATICS-II

COURSE OBJECTIVES:

e To revise the concept of integral calculus and introduce Beta and Gamma functions.

e To understand double and triple integration concepts.

e To study vector calculus comprising of surface and volume integrals along with the classical
theorems involving them.

o To learn analytic functions and their properties and also conformal mappings with few
standard examples those have direct applications.

e To grasp the basics of complex integration and application to contour integration which is
important for evaluation of certain integrals encountered in engineering problems.

UNIT-I  INTEGRAL CALCULUS 12
Definite and indefinite integrals - Substitution rule — Techniques of integration —Integration by parts
— Trignometric integrals - Trigonometric substitutions - Integration of rational functions by partial
fractions — Integration irrational functions - Beta and Gamma functions.

UNIT-.  MULTIPLE INTEGRALS 12
Double integration — Cartesian and polar co-ordinates — Change of order of integration — Change of
variables between Cartesian and polar coordinates ~Triple integration in Cartesian co-ordinates —
Area as double integral — Volume as triple integral.

UNIT-IllL  VECTOR CALCULUS 12
Gradient, Divergence and Curl — Directional derivative — Irrotational and solenoidal, vector fields -
Vector integration — Green’s theorem in a plane, Gauss divergence theorem and Stokes’ theorem
(Statement and applications only) — Simple applications involving cubes and rectangular
parallelopipeds. o

UNIT-IV ANALYTIC FUNCTIONS 12

Functions of a complex variable — Analytic functions — Necessary conditions, Cauchy— Riemann
equation and Sufficient conditions (Statement and applications only) — Harmonic and orthogonal
properties of analytic function (Statement and applications only) — Harmonic conjugate —
Construction of analytic functions — Conformal mapping: w= z+c, ¢z, 1/z, and bilinear transformation.

UNIT-V COMPLEX INTEGRATION 12
Complex integration — Statement and applications of Cauchy’s integral theorem and Cauchy’s
integral formula — Taylor and Laurent expansions — Singular points —Residues — Residue theorem —
Application of residue theorem to evaluate real integrals’~ Unit circle and semi-circular contour
(excluding poles on boundaries).

TOTAL HOURS: 60 PERIODS

COURSE OUTCOMES:
At the end of the course the student will be able to

CO1: Apply the basic integration concepts and solve problems.

CO2: Determine the area and volume in 2-dimension and 3-dimension respectively using multiple
integrals.

CO3: Expertise the concept of vector calculus and apply in core subjects.

CO4: Construct the analytic functions and conformal transformations of complex functions.

CO5: Evaluate the integrals using complex integration.

Board ¢f Studies ) )
Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)
Hosus - 636 108, Tamil Nadu.



TEXT BOOK

1. Grewal. B.S., “Higher Engineering Mathematics”, 44" Edition, Khanna Publications, Delhi,

2017.

REFERENCE BOOKS

1. James Stewart, “Stewart Calculus”, 8" edition, 2015, ISBN: 9781285741550 /1285741552.
. Erwin Kreyszig, “Advanced Engineering Mathematics”, tenth edition, Wiley India, 2011.
3. P.Kandasamy, K.Thilagavathy, K.Gunavathy, “Engineering Mathematics for first year”,

S.Chand & Company Ltd., 9" Edition, New Delhi, 2014,

4. V.Prameelakaladharan and G.Balaji, “Engineering Mathematics - II”, Amrutha marketing,

Chennai, 2017.

N plpPp|P|P|P|P|P|P|P|P|P|P SP SP g
Course Outcomg (o] (o] (o] (o] (0] (o] (o] (o] (o} (o] (o] (o] ololo
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1121 3
Apply the basic integration concepts and solve i
cor | PPY SIS P 3|2 3[32
problems. 4 .
Determine the area and volume in 2-dimension
Co2 and 3-dimension respectively using multiple | 3 3 | 31313
integrals. ) L
|
Co3 Expert.ise the C(?ncept of vector calculus and 3 3 31 3] 3
apply in core subjects.
Construct the analytic functions and conformal
Coa uct the analy : 312 3132
transformations of complex functions.
Co5 | Evaluate the integrals using complex integration. | 3 | 3 31313
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218GET03 ENVIRONMENTAL SCIENCE AND ENGINEERING LT PRC
COURSE OBJECTIVES:

e To study the nature and facts about environment.

e To finding and implementing scientific, technological, economic and political solutions to
environmental problems.

e To study the interrelationship between living organism and environment.

e To appreciate the importance of environment by assessing its impact on the human world;
envision the surrounding environment, its functions and its value.

e To study the dynamic processes and understand the features of the earth’s interior and

surface.
UNIT | NATURAL RESOURCES 9

Definition, scope and importance of environment — need for public awareness - Forest resources:
Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams and their
effects on forests and tribal people — Water resources: Use and over- utilization of surface and
ground water, floods, drought, conflicts over water, dams-benefits and problems — Mineral
resources: Use and exploitation, environmental effects of extracting and using mineral resources,
case studies — Food resources: World food problems, changes caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies —
Energy resources: Growing energy needs, renewable and non-renewable energy sources, use of
alternate energy sources. case studies — Land resources: Land as a resource, land degradation, man
induced landslides, soil erosion and desertification — role of an individual in conservatlon of natural

resources — Equitable use of resources for sustainable lifestyles.

UNIT Il ECOSYSTEMSAND BIODIVERSITY 9

Concept of an ecosystem — structure and function of an ecosystem — producers, consumers and
decomposers —energy flow in the ecosystem — ecological succession — food chains, food webs and
ecological pyramids — Introduction, types, characteristic features, structure and function of the (a)
forest ecosystem (b) grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems {ponds,
streams, lakes, rivers, oceans, estuaries) — Introduction to biodiversity definition: genetic, species
and ecosystem diversity — biogeographical classification of India — value of biodiversity: consumptive
use, productive use, social, ethical, aesthetic and option values — Biodiversity at global, national and
local levels — India as a mega-diversity nation — hot-spots of biodiversity — threats to biodiversity:
habitat loss, poaching of wildlife, man-wildlife conflicts —~ endangered and endemic species of India —

conservation of biodiversity: In-situ and ex-situ conservation of biodiversity

UNIT HI ENVIRONMENTAL POLLUTION 9

Definition — causes, effects and control measures of: {(a) Air pollution (b) Water pollution (c) Soil
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards — solid
waste management: causes, effects and control measures of municipal solid wastes — role of an
individual in prevention of poliution — pollution case studles - dlsaster management floods,
earthquake, cyclone and landslides. ! | d site; = Urbs ral / ine ]
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UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 9

From unsustainable to sustainable development — urban problems related to energy — water
conservation, rain water harvesting, watershed management — resettlement and rehabilitation of
people; its problems and concerns, case studies — role of non-governmental organization
environmental ethics: Issues and possible solutions — climate change, global warming, acid rain,
ozone layer depletion, nuclear accidents and holocaust, case studies. — wasteland reclamation —
consumerism and waste products — environment production act — Air (Prevention and Control of
Pollution) act — Water (Prevention and control of Pollution) act — Wildlife protection act — Forest
conservation act — enforcement machinery involved in environmental legislation- central and state
poliution control boards- Public awareness.

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 9
Population growth, variation among natlons - popula’non exploswn - famlly welfare programme -
enwronment and human health — & I8 ]

COURSE OUTCOMES

CO1: Environmental Pollution or problems cannot be solved by mere laws. Public participation is an
important aspect which serves the environmental Protection. One will obtain knowledge on
the following after completing the course.

CO2: Public awareness of environmental is at infant stage.

CO3: Ignorance and incomplete khnowledge has led to misconceptions

CO4: Development and improvement in std. of living has led to serious environmental disasters

TEXTBOOKS
1. Benny Joseph, Environmental Science and Engineering ‘, Tata McGraw-Hill, New Delhi, 2006.
2. Gilbert M. Masters, Introduction to Environmental Engineering and Science ‘, 2nd edition,
Pearson Education, 2004.
3. Dr. G. Ranganath, Environmental Science and Engineering, Sahana Publishers, 2018 edition.

REFERENCE BOOK
1. DharmendraS. Sengar, Environmental law ‘, Prentice hall of India PVT LTD, New Delhi, 2007.

PIlP|P
PIP|PIPIP|PIP|PIPIP|PIP| |
Course Qutcome 0 0 o 0 0 [0} 0 o 0 (o} (o} 0 ol ol o
1 2 3 4 5 6 7 8 9 |10 | 11| 12 1l2] 3
Environmental Poliution or problems cannot be
solved by mere laws. Public participation is an
important aspect which serves the
Col environmental Protection. One will obtain 3 2 2 3 1 3
knowledge on the following after completing the
| course. 3 i Bl B N |
Co2 Public awareness of environmental is at infant 3 2 3 3|2
stage.
Co3 Igporance a.nd incomplete knowledge has led to 3 1 3 3|2
misconceptions
Development and improvement in std. of livin
Coa pment P . &1 3 11 3 3(2
has led to serious environmental disasters
Co5 Evaluate the integrals using complex integration. | 3 2 3 2 312

Board of Studies
Faculty of Aeronautical Engineerir

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomor
Hosur - 635 109, Tamil Nadu.



218EMTO4 ENGINEERING MECHANICS

COURSE OBIECTIVES:

To understand the vectorial and scalar representation of forces and moments.

To understand the static equilibrium of particles and rigid bodies both in two dimensions.
To understand the concepts of centroids and moment of inertia of composite sections.
To understand the principle of work and energy.

To enable the students to comprehend the effect of friction on equilibrium.

UNIT | BASICS & STATICS OF PARTICLES 12

Introduction-Units and Dimensions-Laws of mechanics - Lame's theorem, Parallelogram
law of forces, Polygon force, Resolution and Composition of forces, ;

UNIT Il EQUILIBRIUM OF RIGID BODIES N 12

Free body diagram-Types of supports and their reactions-Requirements of stable equilibrium-Moments
and Couples, Moment of a force about a point and about an axis-Vectorial representation of couples-
‘Vérignon‘s theorem-Equilibrium of Rigid bodies in two dimensions- Equilibrium of Rigid bodies in three

* dimensions — Examples.

UNIT It 12

Determination of Areas and Volumes-First moment of area and the centroid of sections - rectangle,
circle, triangle from integration - T section, | section, Angle section, Hollow section by using standard
formula, Second and product moments of plane area - Rectangle, triangle, circle from integration-T
section, | section, Angle section, Hollow section by using standard formula, Parallel axis theorem and

perpendicular axis theorem.

12

Displacement, Velocity and Acceleration, their relationship, Relative motion- Rectilinear motion-
Curvilinear motion, Newton's law-Work Energy Equation of particles-Impulse and Momentum-impact of
elastic bodies.

UNITV FRICTION 12
Frictional force - Laws of Coloumb friction - Simple contact friction - Rolling resistance - Belt friction -

Ladder friction - wedge friction.

TOTAL HOURS: 60 PERIODS

Board of |Studies
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COURSE OUTCOMES
The students will be able to
CO1:

Co2:
CO3:
CO4:
COs:

Explain the differential principle applies to solve engineering problems dealing with force,
displacement, velocity and acceleration.

Find solution for problems related to equilibrium of particles.

Solve the Moment of inertia for different 2-D plane figures.

Analyze the forces in any structures.

Solve rigid body subjected to frictional forces.

TEXT BOOKS

1

2.

Ramamrutham S, “Engineering Mechanics (S.I Units)”, Dhanpat Rai Publications, 10th
Edition, Reprint 2015.
Dr. Gujral I S, “Engineering Mechanics”, Lakmi Publications, Second Edition, 2011.

REFERENCE BOOKS

1.
2.
3.

Bhavikatti S, “Engineering Mechanics”, New Age International Publisher, 4th Edition, 2014.
KhurmiR S, “Engineering Mechanics”, S Chand Publisher, 20th Edition, 2012.

Dr. Bansal R K and Sanjay Bansal, “Engineering Mechanics”, Lakshmi Publication, 7th Edition,
2011.

Rajput R K, “Engineering Mechanlcs" Dhanpat Rai Publications, 3rd Edition, 2005.

p|lp|P|P|lP|P|P|P|P|P|P]|P '; SP ';
Course Outcome o o o (o} (o} [0} (o} o (o} (o] (o} (o] ololo
1 2 3 4 5 6 7 8 9 10 | 11 | 12
1|12 3
Explain the differential principle applies to solve
Col | engineering problems dealing with force, 2 1 1
displacement, velocity and acceleration.
Co2 Find sqlution for problems related to equilibrium 1 1 2
of particles.
Co3 Solve t'he Moment of inertia for different 2-D 1 ) 1 111 1
plane figures.
Co4 | Analyze the forces in any structures. 1] 2 1|11 211 1
Co5 | Solve rigid body subjected to frictional forces. 11| 2 1 1 1
Board of studies
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218PPTOS PROBLEM SOLVING AND PYTHON PROGRAMMING

COURSE OBIJECTIVES:

To know the basics of algorithmic problem solving

To read and write simple Python programs.

To develop Python programs with conditionals and loops.
To define Python functions and call them.

To use Python data structures — lists, tuples, dictionaries.
To do input/output with files in Python.

U S

UNIT [ ALGORITHMIC PROBLEM SOLVING 9
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation
(pseudo code, flow chart, programming language), algorithmic problem solving, simple strategies for
developing algorithms (iteration, recursion). lustrative problems: find minimum in a list, .insert a
card in a list of sorted cards, guess an integer number in a range, Towers of Hanoi.

UNIT I (TEXERESSH ; .8
Python: interpreter and interactive mode; values and types: int, float, boolean, string, and. list;
_variables, expressions, statements, tuple assignment, precedence of operators, comments; modules
and functions, function definition and use, flow of execution, parameters and argumen{s; lllustrative
programs: exchange the values of two variables, circulate the values of n variables, distance
between two points. ‘

UNIT lit CONTROL FLOW, FUNCTIONS 9
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional
(if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values,
parameters, local and global scope, function composition, recursion; Strings: string slices,
immutability, string functions and methods, string module; Arrays. Hustrative programs: square
root, gcd, exponentiation, sum an array of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list
parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and-methods;
advanced list processing - list comprehension; lllustrative programs: selection sort, insertion sort,
merge sort, histogram.

Files and exception: text files, reading and writing files, format operator; command line arguments,
date and time, errors and exceptions, handling exceptions, debugging, modules, packages;
IHustrative programs: word count, copy file.

TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES
Upon completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems
CO2: Read, write, execute by hand simple Python programs.
CO3: Structure simple Python programs for solving problems.
CO4: Decompose a Python program into functions. ‘ﬁ/’
CO5: Represent compound data using Python lists, tuples, dictionaries.
Chaifman
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TEXT BOOKS

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, 2nd edition,
Updated for Python 3, Shroff/Q’Reilly Publishers, 2016 (http://greenteapress.com/wp/think-
python/)
2. Guido van Rossum and Fred L. Drake Jr, —An Introduction to Python — Revised and updated
for Python 3.2, Network Theory Ltd., 2011.
REFERENCE BOOKS
1. lohn V Guttag, —Introduction to Computation and Programming Using Python”, Revised
and expanded Edition, MIT Press, 2013
2. Robert Sedgewick, Kevin Wayne, Robert Dondero, —Introduction to Programming in Python:
An Inter-Disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016.
3. Timothy A. Budd, —Exploring Python , Mc-Graw Hill Education (india) Private Ltd., 2015.
4. Kenneth A. Lambert, —Fundamentals of Python: First Programs , CENGAGE Learning, 2012.
5. Charles Dierbach, —introduction to Computer Science using Python: A Computational
Problem-Solving Focus, Wiley India Edition, 2013.
6. Paul Gries, Jennifer Campbell and Jason Montojo; -~Practical Programming: An Introduction
to Computer Science using Python 3, Second editicn, Pragmatic Programmers, LLC, 2013.
PPPPPPPPPPPPSPSP:
Course Outcome (o} o o} 0 o} [0} (¢} 0 o (o} o 0 ololo
1|2 |3|4|5|6]7 |89 10|11]12
| 1(2]3
Col Develop . algorithmic  solutions to simple 3 3 3
computational problems
Co2 Read, write, execute by hand simple Python 3 3 3 1 1
programs.
Co3 Structure simple Python programs for solving 3 3 3 1 1 1
problems.
Cod Decompose a Python program into functions. 3 3 73
Cos Represerjnt ‘com;.)ound data using Python lists, 3 3 3 [
tuples, dictionaries. |
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218BSEO1 MATERIAL SCIENCE 20 0 2
COURSE OBJECTIVES:
e To study the basic theory of structure of crystalline materials.
s To understand the essential principles of electrical properties of materials.
e To get the better knowledge of Physics of semiconductor materials.
e Become proficient in dielectric and nano materials.
e To understand the essential concepts of modern engineering materials.
UNIT I CRYSTAL PHYSICS 9

Introduction and structure of atoms — Crystal structure: The space lattice and Unit Cell - Crystal
Systems and Bravais lattice — Calculation of number of atoms per unit cell — Atomic radius —
Coordination number — Packing factor for SC, BCC, FCC, HCP and Diamond cubic structure — NaCl,
ZnS structures (qualitative).

UNIT 1l CONDUCTING MATERIALS 9
Conductors - CIaSSlcaI free electron theory of metals - Expression for electrical conductivity -- -
Expressmn for Thermal _conductivity - Wiedemann-Franz law - Lorentz number - Draw backs of

classical. theory Quantum theory - Fermi distribution function —‘ '

UNIT HI SEMICONDUCTING MATERIALS 9
Intrinsic Semiconductors - direct and indirect band gap semiconductors - Carrier concentration in
intrinsic semiconductors - Fermi level - Variation of Fermi level with temperature — Electrical
conductivity of intrinsic semiconductors — band gap determination - Extrinsic semiconductors -
Carrier concentration in N- type & Ptype semiconductors (qualitative) - Variation of carrier
concentration with tempe -_o‘_ Fermi level wnth temperature and impurity
concentration - insic

UNIT IV / 9
Dielectric materials: Dlelectrlc constant — D:electrlc Ioss - Electrical susceptibility- Electronic, ionic =
orientational and space charge polarization — Frequency and temperature dependence of

polarization — internal field — Claussius — Mosotti relation (derivation)
Nano materials: Synthesis-Plasma arcing- — Chemical vapour deposition — Electro deposition — Ball
Milling — Properties of nanoparticles and their applications.

UNITV
Nuclear fission-Nuclear fusion-nuclear reactors—Iasiﬁcation—general features-efficiency-coolants
moderators thermal reactors.

Heat conduction-Expression for thermal conductivity-Amount of heat flow through a plane wall in
one direction-Determine the thermal conductivity —Lee’s disc method for bad conductors.

TOTAL HOURS: 45 PERIODS

Board jof Studies
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COURSE OUTCOMES

At the end of the course, the students will able to
Have the necessary understanding on the functioning of crystalline in solids of materials

Gain knowledge on classical and quantum electron theories, and energy band structures.
Acquire knowledge on basics of semiconductor physics and its applications in various devices.
Get knowledge on dielectric and nano materials and their applications.

Understand the basics of modern engineering materials.

CO1:
COo2:
C0O3:
CO4:
COS5:

TEXT BOOKS

1. Jasprit Singh, - Semiconductor Devices: Basic Principles, Wiley 2012.

o wn

REFERENCE BOOK

Kasap, S.0. - Principles of Electronic Materials and Devices, McGraw-Hill Education, 2007.
Jayaprakash R.N,-Physics for engineers, Dhanam publications, 2018.

Kittel, C. - Introduction to Solid State Physics. Wiley, 2005.

Theraja B.L - Basic Electronics Solid State, S. Chand & Company Ltd, 2004.

1. Garcia, N. & Damask, A. —Physics for Computer Science Students. Springer-Verlag, 2012.

plp|P|.P|P|P|P|P|P|P|P|P .: SP 2
Course Outcome (o] (o} (o} (o} (o} [0} (o] (o] [0} 0 (o} (o] ololo
1|2 |3 |4a4|5|6|7|8|9 ] 10]11]12
1(2] 3
Have the necessary understanding on
Co1 | the functioning of crystallineinsolidsof | 3 | 3 | 2 | 1 2 1
materials )
Gain knowledge on classical and |
Co2 | quantum electron theories, and energy | 3 | 3 | 1 | 1 3 1
band structures.
Acquire knowledge on Dbasics of
Co3 | semiconductor  physics and its| 313|111 3 1
applications in various devices. -
Get knowledge on dielectric and nano
Cos . ge on cierectt 30311 3| |1
materials and their applications.
Understand the basics of modern
CoS . . . 312111 3 1
engineering materials. '

WVL—
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ENGINEERING PHYSICS LABORATORY

COURSE OBJECTIVES:

To understand the practical concepts of Interference and diffraction.
To understand the concept of velocities of sound in different liquids.
To get better knowledge of modulus of elasticity.

To understand the concepts of thermal conductivity.

To understand the concepts of viscosities of liquid

LIST OF EXPERIMENTS

1.

©oNOUV AW

(a) Determination of laser parameters — Wavelengthy

(b) Particle size determination using Diode Laser.

-Determination of thickn&ss of a rhin wire-Air wedge method.

Determination of velocity of sound and compressibility of liquid- Ultrasonic interferometer.
Determination of wavelength of mercury spectrum-Spectrometer grating.

Determination of thermal conductivity of a bad conductor-Lee’s disc method.
Determination of Young’s modulus of the material ~Non uniform bending.

Determination of viscosity of liquid — Poiseuille’s method.

Spectrometer- Dispersive power of prism.

Determination of Young’s modulus of the material - Uniform bending.

10 Tensional péndulum- Determination of | nguduty modulus h

TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES
At the end of the course, the student will be able to

CO1: Understanding the moduli of elasticity by determining Young's modulus and Rigidity
modulus of a beam and cylinder respectively.
CO2: Understanding the phenomenon of diffraction, dispersion and interference of light using
optical component
CO3: Acquiring knowledge of viscosity by determining coefficient of viscosity of a liquid and
measuring the parameters of ultrasound propagating through a liquid
CO4: Understanding the phenomenon of heat transfer through conductors and bad
conductors by determining thermal conductivity.
PPPPPPPPPPPPSPSP:
Course Outcome o [0} o [0} o} (o} (o} (o} 0 0 (o} 0
123 |als|6|7 8|9 10|n|[12]%272°
B 1/2]3
Understanding the moduli of elasticity [ 3 | 3 | 3 | 3 | 3 3 3
Col by determining Young’s modulus and
Rigidity modulus of a beam and cylinder |
respectively.
Understanding the phenomenon of | 3 [ 3 |3 |3 | 3 3 3
co2 | diffraction, dispersion and interference
of light using optical component
Acquiring knowledge of viscosity by | 3 | 3 | 3 | 3| 3 3 3
Co3 determining coefficient of viscosity of a
liquid and measuring the parameters of
ultrasound propagating through a liquid i _ |
Understanding the phenomenon of | 3 |3 |3 | 3| 3 3 3
heat transfer through conductors and
Co4 bad
conductors by determining thermal =
conductivity. ), k”aﬂ/
ChTirman
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218PPPOS PROBLEM SOLVING AND

PYTHON PROGRAMMING LABORATORY 0021

COURSE OBJECTIVES:

e To write, test, and debug simple Python programs.

e Toimplement Python programs with conditionals and loops.

e Use functions for structuring Python programs.

e Represent compound data using Python lists, tuples, dictionaries.

e Read and write data from/to files in Python.
LIST OF PROGRAMS

1. ToImplement python scripts using Variables and operators

3

4 _ .

5. Checks the given number is prime or not using while loop

6. Compute the GCD of Numbers using functions

7. Finding factorial of a given number using recursive function.

8. Takes a list of words and returns the length of longest one using strings
9. To perform linear and binary search using strings

-

PLATFORM NEEDED
Python 3 interpreter for Windows/Linux
TOTAL HOURS: 45 PERIODS
COURSE OUTCOMES
Upon completion of the course, students will be able to:
CO1: Write, test, and debug simple Python programs.
CO2: Implement Python programs with conditionals and loops.
CO3: Develop Python programs step-wise by defining functions and calling them.
CO4: Use Python lists, tuples, dictionaries for representing compound data.
CO5: Read and write data from/to files in Python.

PPPPPPPPPPPPESP:
Course OQutcome 0 (o} (o} (o} (o} (o} (o} 0 (o] o} (o} 0 ololo
1|2 3|45 |6 |7 |89 |10]11]12
- e 1|23
Col Write, test, and debug simple Python 31313
programs.
Co2 Implgrpent Python programs with 3033 1 1
conditionals and loops.
Co3 De\{e!op Pyth(?n programs' step-wise by 3033 1 1
defining functions and calling them.
ot Use Pythqn lists, tuples, dictionaries for 513031
representing compound data.
Cos Read and write data from/to files in 301303
Python. [
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318MATO1 ENGINEERING MATHEMATICS - Il

Course Objective(s):

a) To learn various methods to solve the partial differential equations.

b) To introduce Fourier series analysis which plays a vital role in many applications in engineering.

¢) To understand the boundary value problems and to obtain the solution using partial differential
equations.

d) To acquaint the student with Fourier transform techniques used in wide variety of situations.

e) To develop z-transform techniques which analyze the discrete time signals.

UNIT-I PARTIAL DIFFERENTIAL EQUATIONS 9+3
Solutions of first order partial differential Equations-Standard types-Singular solutions-Lagrange’s Linear

equation- Method of grouping and Method of multipliers-Solution of homogeneous and non-homogenous
linear equations of second and higher order with constant coefficients.

UNIT-II FOURIER SERIES 9+3
Dirichlet’s conditions — General Fourier series — Change of scale - Odd and even functions — Half-range Sine
and Cosine series — Parseval’s identity applications — Harmonic Analysis.

UNIT-III 1 RY VALUE PR EM. 9+3
Classification of Partlal leferentlal Equatlons - Method of separation of Variables — Solutions of one
dimensional wave equations and One-dimensional heat equations —Applications using Fourier series
solutions in Cartesian coordinates - Steady state solution of two-dimensional heat equation.

=

UNITAV FOURIER TRANSFORM 943
Representation of Graphs —BreadthFirst Traversal- Depth First Traversal -Bi-connectivity — Cut vertex —

Euler circuits— Topological Sorting— Appllcatlon of Graphs - Shortest Path Algorlthm Fond Warshall -
Bellman Ford - Dijkstra’sAlgarithm SNl s Pr

UNIT-V Z - TRANSFORM 9+3

Z-Transform - Elementary properties and applications — Initial and final value theorems (Statement and

appllcatlons only) - Inverse Z-Transform - Partlal fractlons method, Residue theorem method and
th ' aly) 2 Solution of difference equations by applying Z-

transforms.

L:45 + T:15 TOTAL:60 Periods

COURSE OUTCOMES:
At the end of the course the students will be able to
CO 1:Know the methods to solve partial differential equations occurring in variousphysical
andengineering problems.
€O 2:Describe an oscillating function which appear in a variety of physical problems by Fourier series
helps them to understand its basic nature deeply.
€O 3:Acquire the knowledge to construct partial differential equations with initial and boundary
conditions for various physical and engineering real time problems and obtaining solution using
Fourier series methods.
CO 4: Understand the effect of Fourier transform techniques and their applications.
CO 5:Gain the concept of analysis of linear discrete system using Z-transform approagkairm
Board of Stuydies
Faculty of Aeronautical Engineering
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TEXT BOOK:

1

B.S.Grewal, “Higher Engineering Mathematics”, Khanna Publications, 43" Edition,
2015.

REFERENCE BOOKS:

1

2.

6.

Andrews L.C and Shivamoggi. B.K., “Integral Transforms for Engineers”, SPIE Press
Book, 1999.
Wylie C R and Barrett L C, “Advanced Engineering Mathematics”, 6™ Edition, McGraw-Hill Co., New Delhi,
1995.
Erwin Kreyszig, “Advanced Engineering Mathematics”, 10" Edition Wiley india, 2016.
V.Prameelakaladharan and G.Balaji ,“Engineering Mathematics-1l”, Amrutha marketing,
Chennai,2016.
T.Veerarajan,”Engineering Mathematics-I11”, Tata McGraw-Hill Publishing company,
New Delhi,2015.
P.Kandasamy, K.Thilagavathy, K.Gunavathy, “ Engineering Mathematics-Ill”, S.Chand

Publishers,2015.

PO | PO |PO (PO |PO PO |PO | PO |PO PO |PO | PO | PS | PS | PS
Course Outcome

co1

Know the methods to solve
partial differential equations | 3 1 2 3
occurring in various physical
and engineering problems

co2

Describe an oscillating function
which appear in a variety of
physical problems by Fourier
series helps them to understand
its basic nature deeply

co3

Acquire the knowledge to
construct partial differential
equations with initial and
boundary conditions for various | 3 3 1
physical and engineering real
time problems and obtaining
solution using Fourier series
methods

cos

Understand the effect of
Fourier transform techniques
and their applications

cos

Gain the concept of analysis of
linear discrete system using Z-
transform approach

Chairman
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318AET02 Thermodynamics in Aero Engineering

COURSE OBJECTIVES
This course is designed

a)

b)
c)

d)

€)

UNITT

To give a brief background of various laws of thermodynamics and its application in heat
transfer, refrigeration and air-conditioning, jet propulsion system.

To study the Basics of thermodynamic cycles.

To study the basics of one dimensional flow and to understand the working principle of
rocket motor and nozzle.

To study thermodynamic principles, thermodynamics of state, basic thermodynamic
relations,

Properties of pure substances

To understand the basics of refrigeration and air compressors.

BASIC THERMODYNAMICS ' <" 9 Periods

Basic Thermodynamic Systems, Zeroth Law, First Law - Heat and work transfer in flow, Second law,
Clausius statement - concept of enthalpy, entropy change in non-flow processes.

UNIT Il AIR CYCLES "9 Periods

Otto, Diesel, Dual and Brayton combustion cycles — Air standard efficiency - Mean effective pressure
- Actual and theoretical PV diagrams of two stroke and four stroke IC Engines.

UNIT Il THERMODYNAMICS OF ONE DIMENSIONAL FLUID FLOW 9 Periods

Application of continuity, momentum and energy equations- Rankine cycle - Isentropic flow of ideal
gases through nozzles - Simple jet propulsion system - Thrust rocket motor — Specific impulse.

9 Periods

Principles of refrigeration, Air conditioning - Heat pumps - Vapor compression - Vapour absorption
types - Coefficient of performance, Properties of refrigerants.

UNITV A

9 Periods

Classification and working principle of compressors (Descriptive Treatment). Isothermal and
Isentropic efficiency of air compressors.

Total: 45 Periods

COURSE OUTCOMES

Upon completion of this course, students will be able to

a)
b)
c)
d)
e)

Understand the basics of laws of thermodynamics and its principles.
Analyze the air cycles and its problems, to solve the basic relations related to air cycles.

Understand the basics of one dimensional flow
Understand the basics of refrigeration \(}L/

Understand the basics of air compressors

Chairman
Board of Studies
Faculty of Aeronautical Engineering
ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)
Hosur - 635 108, Tamil Nadu.



TEXT BOOKS

1. Rathakrishnan, Fundamentals of Engineering Thermodynamics, Prentice — Hall, India 2015
2. Nag. P.K., Engineering Thermodynamics, Tata McGraw-Hills Co., Ltd., Third Edition., 2014

REFERENCES

1. Mayhew, A. and Rogers, B., Engineering Thermodynamics, Longman Green & Co. Ltd,,

London, E.L.B.S. Edition, 2014.

2. Rajput, Engineering Thermodynamics. Laxmi Publications pvt Itd., 3" Edition. 2013.

3. YunusA.Cengal, Thermodynamics Engineering Approach, Tata McGraw-Hill Co. Ltd., 3rd
Edition, 2014
PSIPSIPSIP 1og 1po |P [po [Po [P |P [P |po |Po |PO
Course Outcome 0|0 |0 |0 2 |3 o) 5 6 O[O0 (O 10 |11 |12
1 |2 3 1 4 7 |8 |9
Understand the basics of
laws of thermodynamics
Col | and its principles. orm |3 |1 3 |2 3 1 |3 1
coding related to digital
hierarchy. _ |
Analyze the air cycles
and its problems, to
Co2 | solve the basic relations | 3 | 1 3 |2 3 1 |3 1
related to air cycles.
Understand the basics of -
Co3 | one dimensional flow. 3 |1 3 |2 3 1 |3 1
Understand the basics of
Co4 | refrigeration . 3 |1 3 |2 3 1 |3 1
Co5 U‘nderstandthe basics of 5 3 |5 3 1 |3 1
air compressors.
(‘hajrman
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318AETO3 Fluid Mechanics and Machinery L T P C

COURSE OBJECTIVES
This course is designed
a) To study the basics of units and dimensions and properties of fluids.
b) To learn the fundamentals of fluid statics and fluid flow
¢) To understand the importance of dimensional analysis and Buckingham’s Pi Theorem and the
applications of dimensionless parameters.
d) To know the types of turbine and to understand the velocity triangles
e) To understand the importance of various types of flow in pumps and turbines

UNIT | INTRODUCTION 9 Periods
Units and Dimensions, Properties of fluids, vapour pressure and gas laws —capillarity and surface
tension. Flow characteristics: concepts of system and control volume. Application of control volume.....
to continuity equation, energy equation, momentum equation and moment of momentum equation:- -

UNIT i FLOW_THROUG CIRCULAR CONDUITS -9 Periods
Laminar flow though circular conduits and circular annuli. Boundary layer concepts. Boundary layer.-
thickness. Hydraulic and energy gradient. Darcy ~Weisbach equation. Friction factor and Moody

diagram. Flow though pipes in series and in parallel. Minor losses

UNIT Il DIMENSIONAL ANALYSIS -9 Periods
Buckingham’s M theorem. Dimensionless parameters. Models and similitude. Applications of
dimensionless parameters to the various flow problems.

UNIT IV )YNAMIC MACHINES 9 Periods
Elementary cascade theory, Theory of turbo machines, Euler’s equation, classification of turbines —
Heads and efficiencies-velocity triangles. Pelton wheel turbine, Francis turbine and Kaplan turbine-
working principles, centrifugal pump, specific speed-unit quantities- performance curves for. pumps
and turbines. B

UNIT v [PBSITIVE DISPLACEMENT PUMPS 9 Periods
Classification of positive displacement pumps-Reciprocating pumps, Indicator diagrams, Work saved
by air vessels. Rotary pumps-Working principle and performance curves.
Total : 45 Periods

COURSE OUTCOMIES:
Upon completion of this course, students will be able to

a) Acquire the knowledge regarding properties of fluids.

b) Obtained knowledge on Boundary layer concept, fluid statics, kinematics, and dynamic and

the different types of flow.

b) Apply the Knowledge about the importance of dimensional analysis and Buckingham’s Pi

Theorem in Fluid Flow analysis
¢) Students can able to understand the concepts of working of turbines with performance.
d) Students can able to understand the concepts of working of pumps with performance

TEXT BOOKS:
1) Bansal, R.K., Fluid Mechanics and Hydraulics Machines, Laxmi Publications (P) Ltd., New
Delhi, seventh Edition, 2014
2) Radhakrishnan. E, Fluid Mechanics, Prentice Hall of India, Seventh Edition, 2015.

Chairman
Board of Studies
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REFERENCES:

1) Frank.M.White, Fluid Mechanics, McGraw hill publication, eighth edition, Feb 2015

2) Ramamritham. S, Fluid Mechanics, Hydraulics and Fluid Machines, DhanpatRai& Sons, Delhi,
Fourth Edition, 2008.

3) Kumar. K.L.,, Engineering Fluid Mechanics, Eurasia Publishing House (P) Ltd., New Delhi,
Seventh Edition, 2015.

Course Outcome
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Col

Acquire the knowledge
regarding properties of
fluids.

Co2

Analyze the air cycles
and its problems, to
solve the basic relations
related to air cycles.

Co3

Obtained knowledge on
Boundary layer concept,
fluid statics, kinematics,
and dynamic and the
different types of flow.

Co4d

Students can able to
understand the concepts
of working of turbines
with performance.

Co5

Students can able to
understand the concepts
of working of pumps
with performance
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318AET04 Solid Mechanics L T P C

COURSE OBJECTIVES
This course is designed
a) To give brief descriptions on the behavior of materials due to axial loading.
b) To understand the shear force and bending moment diagrams.
¢) To generate equation for deflection of beams and to understand the basic concepts of beams
and column design.
d) To understand the torsion and behavior of helical springs while applying load.
e) To understand the thin circular cylinder behavior while loading.

UNIT I BASICS AND AXIAL LOADING 9 Periods
Introduction, stress, strain, mechanical properties of materials, Linear elasticity, Hooke’s Law and
Poisson’s ratio, Elastic constants and their relationship, Volumetric strain, expression for volumetric
strain, composite bar, Thermal Stresses — stresses due to freely falling weight.

UNIT Il TRANSVERSE LOADING ON BEAMS 9 Pericds

Introduction, Types_of beams, loads and reactions, Shear force and bending moment diagrams for.
simply supported and cantilever beams-Bending stresses in straight beams-Shear stresses in bending

of beams with rectangular, | & T etc cross sections-beams of uniform strength

UNIT Il DEFLECTION OF BEAMS AND SHEAR STRESSES 9 Periods-
Introduction, differential equation for deflection, equations for deflections, Double integration
method — McCauley’s method - Area moment method — Conjugate beam method-Principle of super
position-Castiglione’s theorem and its application

UNIT IV - = - .._...__ .-.>_.J."....I. ...I:r:l —- 9 Periods
Introduction, pure torsion, assumptions, Torsion of circular shafts - shear stresses and twist in solid
and hollow circular shafts — closely coiled helical springs.

UNIT V§ )E] 5 9 Periods
Stresses In thin circular cylinder and' iider internal pressure — volumetric
Strain.Combined loading — Principal Stresses and maximum Shear Stresses - Analytical and Graphical
methods.

Total: 45 Periods

COURSE OUTCOMES
Upon completion of this course, students will be able to

a) Students are able to understand the behavior of materials due to axial, bending, tensional
and combined loads.

b) Apply the knowledge of solid mechanics on various material and their properties

c) Able to analyze the beams and torsion of shafts easily.

d) Students can able to know the behavior of springs while loading

e) Acquired knowledge of thin cylinders.

TEXT BOOKS Q(Q/
1)Nash William.,Strength of Materials, TMH, 7" edition, 2012 AN
2)R.K.Bansal.,Solid Mechanics, Third Edition, taxmi Publications 2013. Chairman

Board of Studies
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REFERENCES

1. Dym C.L. and Shames |.H.,Solid Mechanics, 1990.
2. W.A. Nash, Sehaum’sOutlineSeries,Strength of Materials, Fourth Edition-2011.
3. Timoshenko.S. and Young D.H.,Elements of strength materials Vol. 1 and Vol. 1., 2014.
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Students are able to
understand the behavior
of materials due to axial,
bending, tensional and
combined loads.

Co2

Apply the knowledge of
solid  mechanics on
various material and
their properties

Co3

Able to analyze the
beams and torsion of
shafts easily.
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Students can able to
know the behavior of
springs while loading

Co5

Acquired knowledge of
thin cylinders.
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318AETO5 Production Technology L T PC

COURSE OBIJECTIVES
This course is designed
a) To understand the basics of casting processes and its types in Production.
b) To learn classifications and Types of Welding.
c) To learn the operation of Lathe, UMM, UDM, and CNC machines.
d) To understand the types of plastics and to learn the process of formation of plastic
products.
e) To understand the Metal forming, Shaping and Power metallurgy Techniques

UNIT1 CASTING 9 Periods
Casting types, Types of Patterns-Allowances procedure to make sand mould, types of core making,
moulding tolls, machine moulding, special moulding processes-co,moulding; shell moulding,
investment moulding, permanent mould casting, pressure die casting, centrifugal casting, continuous
casting, casting defects. -

UNIT Il WELDING - 9 Periods
Classification of welding processes, Principles of Oxyacetylene gas welding. A.C. metal arc welding,
resistance welding, submerged arc welding, tungsten inert gas welding, metal inert gas welding,
plasma arc welding, thermal welding, electron beam welding, laser beam welding, defects in
welding, soldering and brazing.

UNIT I MACHINING 9 Periods
Basic Principles and Operations of following machines: Lathe, Shaper, Planer, Universal milling
machine, Slotter, Universal drilling machine, cylindrical grinding machine. Basics of CNC machines.

UNIT IV PRODUCTION OF PLASTIC COMPONENTS 9 Periods
Types of plastics -Moulding of Thermoplastics-working principles and typical applications of Injection
moulding-Plunger and screw machines-Blow moulding-Rotational moulding-Film moulding-
Extrusion-typical industrial applications-Thermoforming-processing of thermosets-working principles
and typical applicationscompression moulding-Transfer moulding-Bonding of thermoplastics Fusion
and solvent methods-Induction and Ultrasonic methods.

UNIT V METAL FORMING AND POWDER METALLURGY 9 Periods
Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire drawing and
Spinning, Powder metallurgy-Principal steps involved advantages. Disadvantages and limitations of
powder metallurgy.

Total : 45 Periods

COURSE OUTCOMES
Upon completion of this course, students will be able to

a) Understand the basics of casting processes in Production

b) Students will learn classifications and Types of Welding for production process

c) Students can able to understand Metal forming, Shaping and Power metallurgy Techniques.

d) Students can acquire the knowledge in production of plastic components.

e) Students can able to understand metal forming techniques.

TEXT BOOKS
1. Harijachoudry, Elements of workshop Technology, vol. | and Il Media prom
publishers pvt., Ltd., Mumbai, 2014. Chdi

Board ¢f Studies
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2. R.K.Jain andS. C. Gupta, production Technology, Khanna Publishers. 19th Edition, 2013.

REFERENCES

1. H.M.T. production technology-Hand book, Tata McGraw-Hill, 2008.

2. Roy. A. Linberg, process and materials of manufacturing technology, PH!, 2012.
3. M. Adithyan and A. B. Gupta, manufacturing technology, New Age, 2014.
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Understand the basics
of casting processes in
Production
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Students  will  learn
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of  Welding for
production process
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Students can able to
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forming, Shaping and
Power metallurgy
Techniques.
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Students can acquire the
knowledge in production
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Co5

Students can able to
understand metal
forming techniques.
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318AEEQ6 Elements of Aeronautics LT P C

0 o0 3

COURSE OBIJECTIVES
This course is designed

a) Understand the Historical evaluation of Airplanes

b) Study the different component systems and functions

¢) Understand the basic properties and principles behind the flight

d) Study the different structures & construction

e) Study the various types of power plants used in aircrafts
UNIT IHISTORY OF FLIGHT 9 Periods

biplanes and monoplanes,

A

Balloon flight-Ornithopter-Early Airplanes by Wright Brothers,

UNIT It AIRCRAFT CONFIGURATIONS AND ITS CONTROLS 9 Periods
Different types of flight vehicles, classifications-Components of an airplane and their functions-
Conventional control, powered control- instruments for flyii systems | 3

UNIT Il BASICS OF AERODYNAMICS 9 Periods
Physical Properties and structures of the Atmosphere, Temperature, pressure and altitude
relationships, Newton’s Law of Motions applied to Aeronautics-Evolution of lift, drag and moment.
Aerofoils, Mach number, Maneuvers.

UNIT IV BASICS OF PROPULSION 9 Periods
rbe idhjer engines= use of propeller and jets for thrust production-

Comparative merits, ¥

UNIT V BASICS OF AIRCRAFT STRUCTURES 9 Periods
General types of construction, Monocoque, semi-monocoque and geodesic constructions, typical
wing and fuselage structure. Metallic and non-metallic materials. Use of Aluminium alloy, titanium,
stainless steel and composite materials. Stresses and strains-Hooke’s law- stress-strain diagrams-
elastic constants-Factor of Safety.

Total: 45 Periods

COURSE OUTCOMIES:
a) Learn the history of aircraft & developments over the years
b) Ability to identify the types & classifications of components and control systems
¢) Understand the basic concepts of flight & Physical properties of Atmosphere
d) An ability to differentiate the types of fuselage and constructions.
e) Different types of Engines and principles of Rocket

TEXT BOOKS
1. Anderson, J.D., Introduction to Flight, McGraw-Hill; 8th edition, 2015
2. Stephen.A. Brandt, Introduction to aeronautics: A design perspective, 2nd editi
Education Series, 2004. Cha
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318AEP0O7 Strength of Materials Laboratory LT P C

COURSE OBIJECTIVES

To have the knowledge in testing of mechanical properties of materials.

LIST OF EXPERIMENTS

1. Brinell Hardness test
2. Rockwell Hardness test
3. Vickers Hardness Test
4. Tension test
5. Torsion test
6. lzod Impact test
7. Charpy Impact test
8. Study of Reverse plate bending Fatigue test
9. Study of Rotating Beam Fatigue test
10. Testing of springs
11. Block Compression Test
Total: 45 Periods
COURSE OUTCOME
a) Students can able to determine the material hardness
b) Understand the torsion properties of material.
c) Students can able to understand the loss of energy during impact.
d) Students can understand about fatigue testing and types of fatigue failure.
e) Students can able to determine the stiffness and strength of the material,
) Students understands the various types of material testing and evaluation of
mechanical properties.
LIST OF EQUIPMENTS
(For a batch of 36 students)
SI.No | Details of Equipments N Qty Required | For Experiments
1. Hardness Tésting Machine 1 1,2,3
2. Universal Testing Machine 1 4,11
3. Impact Testing Machine 1 6,7 N
4 Torsion testing machine 1 5
5 Compressive strength test machine 1 10 —
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318AEP0O8

Fluid Mechanics and Machinery Laboratory L T PC

COURSE OBIJECTIVE

To study the flow measurement and the performance of fluid machinery

LIST OF EXPERIMENTS

1. LCalibration of venturi
meter

2. Pressure measurement
with pitot static tube

3. Determination of pipe
flow losses.,

4, Verification of

Bernoulli’s theorem

5. Performance test on
centrifugal pumps

6. Performance test on-
reciprocating pumps

7. Performance test on
pelton wheel turbine
8. Performance test on

Francis turbine
9. Performance test on
Kaplan turbine
10. Determination of
Viscosity of Fluid
TOTAL: 45 Periods

COURSE OUTCOME
Students are able to understand the flow measurement and the performance of fluid machinery
equipments.
a) Students can able to understand the fluid passed or passing through the flowmeter.
b) Students can able to understand the bernoulli’s theorem.
c) Understand the working of reciprocating pump.
d) Understand the water turbine and flow types.
e) Students can able to understand the nature of the flow of a given fluid.
LIST OF EQUIPMENTS
(For a batch of 36 students)
SI.No | Details of Equipments Qty Req. Experiment No.
1. | Venturimeter setup 1 1,3
2. | Pipe friction set up 1 3
3. | Pitot tube set up 1 2,4
4. | Centrifugal pump 1 5
5. | Reciprocating pump 1 6 - L’{/'
6. | Pelton wheel turbine, Francis and Kaplan | 1{each one) 7,8,9 g
o Chairman
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turbine,

7. | Viscosity Meter 1 10
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318AEP09

OBIJECTIVE

Thermodynamics Laboratory

To enhance the basic knowledge in applied thermodynamics

LIST OF EXPERIMENTS

Performance test on a 4-stroke engine

Valve fiming of a 4 — stroke engine and port tlmmg of a J stroke éngine-
Determination of effectiveness of a paraIIeI flow heat exchanger
Determination of effectiveness of a counter flow heat exchanger
Determination of heating value of a fuel

COP test on a vapour compression air-conditioning test rig
Determination of specific heat of solid
Determmatlon of Thermal Conductnvuty of solld

1

2

3

4

5

6. COP test on a vapour compression refrigeration test rig’
) 't
8

9.

1

LIST OF EQUIPMENTS

(For a batch of 36 students)

TOTAL: 45 Periods

) . Experiment
Si.No | Details of Equipments Qty Req. No.
4 stroke twin cylinder diesel engine 1
Cut section model of 4 stroke diesel engine and cut | 2 each
section model of 2 stroke petrol engine
3. Parallel and counter flow heat exchanger test rig 1 3,4
4, Bomb Calorimeter 1 5,8
5. Vapour compression refrigeration test rig 1 6
6. Vapour compression air-conditioning test rig N 11 7
7. Conductive Heat Transfer set up 1 9
| 8. Composnfe wall i 10
COURSE OUTCOMES

Upon completion of this course, students will be able to

a) Students can able to understand the working of internal combustion engine.

b) Studends can able to determine the performance test and calculate the heat transfer rate,
LMTD, and effectiveness of a heat exchanger in a parallel and counter flow heat exchanger.

¢) Understand the working of Vapour compression by using testing rig

d) Learn Condutive heat transfer is depends on temperature gradient between the two bodies .

e) Students can able to understand the heat transfer between composite wall depends upon
the layer material.

\ X~
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418SNTO1 STATISTICS AND NUMERICAL METHODS

(Mechanical and Aeronautical Engineering - Regulation 2015)

Course Objectives

UNITI

methods of Gauss-Jacobi ai.d GaussSeidel -

a) To solve equations using direct and iterative methods , to introduce interpolation techniques and to
study the principle of numerical differentiation and integration.

b) To learn some of the methods of numerical solutions of ordinary differential equations with initial
conditions.

¢} Tointroduce the notion of sampling distributions techniques

d) To acquired knowledge of statistical techniques useful in making rational decision in management
problems.

e) To expose to statistical methods designed to contribute to the process of making scientific
judgments in the face of uncertainty and variation.

) 9+3
od-Gauss-Jordan methods — Iterative
Eigen values of a matrix by Power method .

UNIT Il INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL 943

INTEGRATION
Newton’s forward and backward difference interpolation - Lagrange’s and Newton’s divided difference

interpolation - Approximation of derivatives using interpolation polynomials - Numerical integration using
Trapezoidal and Simpson’s 1/3™ and 3/8" rules.

UNIT I N

solving first order equations - P

9+3
d Euler’s V RUAgE=Kutta method for
s for solving first order equations: Milne’s Method and

Adam-Bashforth Method.

UNIT iV TESTING OF HYPOTHESIS 9+3

Sampling distributions - Tests for single Mean, Proportion, Difference of means (large and small samples)

- Tests for single variance and equality of variances — Chi-square test for goodness of fit — Independence of
attributes.

UNITV DESIGN OF EXPERIMENTS 9+3

ANOVA - Completely randomized design — Randomized block design — Latin square design.

Control charts for measurements (X and R-charts).

Total = 45 + 15 = 60 Periods

Course Outcomes
At the end of the course the student will be able to

Apply numerical methods such as direct, iterative and interpolation

Solve algebraic transcendental equations and system of equations.

Appreciate numerical solutions for differential and integral calculus as a handy tool to solve problems.
Implement numerical algorithms to find solutions for intial value problems for ordinary differential
equations .

Draw inference and decision making through hypothesis testing.

TEXT BOOKS

1.

2.

Grewal, B.S. and Grewal,J.S., “ Numerical methods in Engineering and Science”, 6th Edition, Khanna
Publishers, New Delhi, 2004.
Miller and Freund., “Probability and Statistics for Engineers”, Pearson Education, Asia, 7t

Board of Studles
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REFERENCES
1.

Richard L.Burden and J.Dougles

Faires,

“Numerical

Cengage.com.,2012. Visit www.cengage.com/international.
R.E. Walpole, R.H. Myers, S.L. Myers, and K Ye, “Probability and Statistics for Engineers and Scientists”,

Pearson Education, Asia , 8th edition, 2007.

Ninth Edition,

BROOKS/COLE,

Veerarajan.T., “Probability, Statistics and Random Processes”, Tata McGraw-Hill publishing company

Limited, New Delhi, 2014,

S.S.Sastry, “Introductory Methods of Numerical Analysis”, 5th Edition, Prentice Hall of India Private Ltd.,

New Delhi, 2012,

Gupta.S.C., & Kapoor,V.K., “Fundamentals of mathematical statistics”, 11% edition, Sultan Chand & Sons

publishers, New Delhi, 2013.
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418AET02 AERODYNMICS - |

COURSE OBIJECTIVE
This course is designed

a) To builds on the student's background in Fluid Mechanics to deal primarily with internal and
external flows relevant to aerospace applications.
b) To understand the concept of Airfoil theory to predict airfoil performance and optimize wing

performance.
c¢) To evaluate and understand the Generation of Lift, wing theory and boundary layer

concepts.

d) To make the student understand the concept of vorticity, irrotationality, theory of airfoils
and wing sections

e) To introduce the basics of viscous flow and the concepts of mass, momentum and energy
conservation relating to aerodynamics.

UNIT | BASICS OF AERODYNAMICS 9 Periods

Properties of fluids, Type of fluid flows, Generation of Lift, Drag and Moment, Incompressible flows
6ver airfoils, calculation of lift and drag from measured pressure distribution, Streamlined and bluff-
body, Reynolds number and Mach r_*n_u_nj@p)Conservation law of mass and momentum, Euler and
Bernoulli’s equations, pitot-tube measurement of airspeed .Pressure coefficient. Streamlines, path
lines and streak lines. Angular velocity, vorticity, circulation Stream function, velocity potential and

their relationship.
UNIT  TWO DIMENSIONAL FLOWS 9 Periods

Basic flows — Source, Sink, Free and Forced vortex, uniform parallel flow. Their combinations,
Pressure and velocity distributions on bodies with and without circulation in ideal and real fluid

flows.
UNIT lIl GENERATION OF LIFT 9 Periods

Kutta Joukowski’s theorem. Kutta condition in Aerodynami?s and Applied to Aero foils®Blasius
theorem. Prandtls lifting line theory and limitations.Two dimensional and three dimensional wings
lift curve slope and effect of aspect ratio. High lift devices.

UNIT IV AIRFOIL AND WING THEORY 9 Periods
Joukowski, Karman - Trefftz, Profiles - Thin airfoil theory and its applications. Vortex line, Horse shoe
vortex, Biot and Savart law, Lifting line theory and its limitations,

UNIT V VISCOUS FLOW 9 Periods

Newton’s law of viscosity, Boundary Layer, Navier-Stokes equation, displacement, Momentum
thickness, Flow over a flat plate, Blasius solution. Full velocity potential equation, Fanno flow and
fanno line, Rayleigh flow and Rayleigh line. Method of characteristics and its application. Flow past
Wedge and cone,

Board of Studies
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Case studies:
Application of equation of motion by using Navier-stokes, parallel computation of viscous flow
around the aircraft wing

Total: 45Periods

COURSE OUTCOME
On successful completion of the course student should be able to

a) Understand the background of Fluid Mechanics to analyze internal and external flows
relevant to aerospace applications.
b) Apply the Knowledge of Airfoil theory to predict airfoil performance and ability to analyze
and optimize wing performance.
c) Understand the Generation of Lift with different airfoils, wing theory and boundary layer
concepts. _
d} Apply propeller the’éry to predict blade performance
e} An exposure to Boundary layer theory
TEXT BOOKS
1. John D. Anderson, “Fundamentals of Aerodynamics”, McGraw-Hill Book Co., New
York,Edition2011. _ -
2. John. D.. Anderson, “Introduction to Flight”, McGraw-Hill Education, 2011. ISBN,
9780071086059. .. .
3. Kuethe, AM and'._C,how, C.Y, “Foundations of Aerodynamics”, Fifth Edition, John Wiley &
Sons,2000
REFERENCE BOOKS
1. Ethirajan Rathakrishnan, “Theoretical aerodynamics” Willey Publication, Edition2013.

2. Clancy, L.1., “Aerodynamics”, JohnWiley and sons publishers. Pitman, EditionAug 2013.

3. Houghton E.L and Carpenter P.W., Aerodynamics for Engineering Students, CBS Publications
and Distributors. Edition 2012.
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418AETO03 AIRCRAFT SYSTEMS AND INSTRUMENTS
3 0 0 3

COURSEOBIJECTIVE
This course is designed

a) To understand the Airplane Control Systems and different Aircraft systems to enhance the
aircraft by different systems.

b) To builds the strong background of a student towards Aircraft engine systems and Auxiliary
systems.

c) To familiarize the student with the principles of flight test instrumentation, components of
instrumentation systems, and the signal condition required to deal with typical flight test
sensors.

d) To impart knowledge of the hydraulic and pneumatic systems components and types of
instruments and its operation including navigational instruments to the students

e) Tounderstand the concept of Navigation Instruments

UNIT | AIRPLANE CONTROL SYSTEMS | 9 Periods

Conventional Systems - fully powered flight controls - Power actuated systems — Modern control
systems - Digital fly by wire systems - Auto pilot system active control Technology.

UNIT Il AIRCRAFT SYSTEMS 9 Periods

Hydraulic systems - Study of typical workable system - components - Pneumatic systems -
Advantages - Working principles - Typical Air pressure system — Brake system - Typical Pneumatic
power system - Components, Landing Gear systems - Classification

UNIT 1IF ENGINE SYSTEMS 9 Periods

Fuel systems for Piston and jet engines, - Components of multi engines. Lubricating systems for
piston and jet engines Starting and Ignition systems - Typical examples for piston and jet engines.

UNIT IV AUXILIARY SYSTEM 9 Periods

Basic Air cycle systems - Vapor Cycle systems, Evaporative vapor cycle systems - Evaporative air cycle
systems - Fire protection systems, Deicing and anti-icing systems.

UNIT N AIRCRAET INSTRUMENTS » 9 Periods

Flight Instruments and Navigation Instruments — Gyroscope - Accelerometers, Air speed Indicators —
TAS, EAS- Mach Meters - Altimeters - Principles and operation - Study of various types of engine
instruments - Tachometers - Temperature gauges - Pressure gauges - Operation and Principles.

TOTAL: 45 Periods
COURSE OUTCOME
On successful completion of the course student should be abie to

a) Apply the knowledge of Airplane Control Systems and different Aircraft systems to enhance
the aircraft by advanced systems.
b) Design and analyze the Aircraft engine systems and Auxiliary systems for upcoming aircra
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c) Asses the flight test instrumentation, components of instrumentation systems, and the
signal condition required to deal with typical flight test sensors.

d) Acquire and interpret data from various aircraft instruments.

e) Identify the various cockpit controls.

TEXT BOOKS

1. McKinley, J.L., and Bent, R.D., “Aircraft Maintenance & Repair”, McGraw-Hill, Edition 2006.

2. lan Moir and Allan Seabridge, Aircraft Systems, mechanical, electrical and avionics subsystems
integration, Wilay-blackwell, 3"Revised Edition2008.

3. Pallet, E.H.J. Aircraft instruments & Principles, Pitman & Co 1993.

REFERENCE BOOKS

1. Mekinley, J.L. and Bent, R.D., “Aircraft Power Plants”, McGraw-Hill, Edition 2008.
2. Pallet, E.H.J., “Aircraft Instruments & Principles”, Pitman & Co., Edition 2006.

3. Treager, S., “Gas Turbine Technology”, McGraw-Hill, Edition 2010.
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418AETO4 AIRCRAFT STRUCTURES -1

COURSE OBIJECTIVE
This course is designed

a) To study the basics of aircraft structural parts functioning and different types of beams and

columns

b) To study various types of loading and support conditions with particular emphasis on aircraft
structural components.

c) To familiarize with failure theory and its real time applications

d) To provide the students an understanding on the linear static analysis of determinate and
indeterminate aircraft structural components.

e) To provide the design process using different failure theories.

UNIT | INTRODUTION TO AIRCRAFT STRUCTURES AND LOADS ON AIRCRAFT 9 Periods

Structural nomenclature-types of Jloads, load factor, aerodynamic loads, symmetric manoeuvre
ioads, Detail description and functions of structural components.

UNIT I S'i'thCA_LLY DETERMINATE AND INDETERMINATE STROCTURES 9 Periods

Analysis of plane Truss-Methdd of joints-3 D Truss-Plane frames-Composite beang’Propped
Cantilever- Fixed-Fixed beams-Clapeyron's Three Moment Equation - Moment Distribution Method.

UNIT HI ENERGY METHODS 9 Periods

Strain Energy due to axial, bending and torsional loads—Castiglione’s theorems- Maxwell's Reciprocal
theorem, Unit load method - application to beams, trusses, frames, rFings, ett.

UNIT IV COLUMNS 9 Periods

Columns with various end conditions — Euler’s Column curve — Rankine’s formula - Column with
initial curvature - Eccentric loading — South well plot — Beam column.

UNIT V FAILURE THEORY 9 Periods

Maximum Stress theory — Maximum Strain Theory — Maximum Shear Stress Theory — Distortion
Theory- Maximum Strain energy theory — Application to aircraft Structural problems.

Total: 45Periods

COURSE OUTCOME
On successful completion of the course, student should be able to

a)  Apply knowledge of beams and columns to solve aeronautical engineering problems.
b} Handle design and analysis of aircraft structural components.
¢) Understand the failure theory and its applications.

d) Create a structure to carry the given load.

Board of Studies
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e) Examine the structural failures using failure theories
TEXT BOOK
1. Donaldson, B.K., “Analysis of Aircraft Structures on introduction”, Cambridge
university,Edition 2014
2. Davidj. peery, “Aircraft structures”, Dover publication,Edition 2011.
3. N.C. Pandya, C.S. Shah, “Elements of Machine Design”, Charotar Publishing House, 15th
edition, 2009.
REFERENCE BOOKS

1. T H G Megson “Aircraft Structures for Engineering Students”, 4" edition, Butterworth-
Heinemann An imprint of Elsevier Science Edition 2006.

2. Timoshenko, S., “Strength of Materials”, Vol. | and 1l, Princeton D. Von Nostrand Co, Edition
1990.

3. Peery, D.J., and Azar, J.J., Aircraft Structures, 2nd edition, McGraw — Hill, N.Y., 1999.
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418AETO5 PROPULSION-I

COURSE OBIJECTIVE
This course is designed

a) To build up necessary background for understanding the basics of aircraft propulsion.

b) To understand the application of various experimental fluid mechanics correlations in
propulsion.

¢) To understand the working principle of various GTE components like compressor,
combustor, and Nozzles.

d) To establish fundamental approach and application of jet engine components

e) To analysis of flow phenomenon and estimation of thrust developed by jet engine.

UNIT | FUNDAMENTALS OF GAS TURBINE ENGINES 9 Periods

Hllustration of working of gas turbine engine —The thrust equation — Factors affecting thrust — Effect

of pressure, velocity and temperature changes. of air entering compressor — Methods of thrust

augmentation —Characteristi
UNIT 1l SUBSONIC AND SUPERSONIC INLETS FOR JET ENG]NES 9 Periods

Internal flow and Stall in subsonic inlets - Boundary layer separation — Major features of external
flow near a subsonic inlet — Relation between minimum area ratio and eterna! deceleration ratio —
Diffuser performance — Supersonic inlets Starting problem on supersonic inlets — Shock swallowing
by area variation — External declaration — Models of inlet operation.

UNIT 1il COMPRESSORS 9 Periods

Principle of operation of centrifugal compressor — Work done and pressure rise - Velocity diagrams —
Diffuser vane design considerations — Concept of pre-whirl, rotation stall and surge — Elementary
theory of axial flow compressor Velocity triangles — degree of reaction — Three dimensional — Air
angle distributions for free vortex and constant reaction designs — lade de :

UNIT IV COMBUSTION CHAMBERS AND TURBINES : 9 Periods

Classification of combustion chambers — Important factors affecting combustion chamber design -
Combustion process — Combustion chamber performance — Effect of operating variables on

performance — Flame tube cooling Flame stabilization — Use of flame holders. ‘

bines, operation &Working Principles

UNIT V NOZZLES 9 Periods

Theory of flow in isentropic nozzles — nozzles and choking — Nozzle throat conditions — Nozzle
efficiency Losses in nozzles — Over expanded and under — expanded nozzles — Ejector and variable
area nozzles Interaction of nozzle flow with adjacent surfaces — Thrust reversal.

Total: 45 Periods
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COURSE OUTCOME
On successful completion of the course, students should be able to

a) Understanding the basics of propulsion system and different types of air breathing engine
used in A/C

b) Understand the Performance of inlets, burners, nozzles, compressors and turbines.

¢} To design and executive numerical propulsion analysis.

d) To apply ideal and actual cycle analysis to a gas turbine engine to relate thrust and fuel burn
to component performance parameters.

e) Understanding the workings of multistage compressor or turbine, and to be able to use
velocity triangles and the Euler Turbine Equation to estimate the performance of a

compressor or.turbine stage.

TEXT BOOKS

1. Cohéh, H. Rogers, G.F.C. and Saravanamuttoo, “Gas Turbine Theory”, Prentice Hall, 6" .Edit“ion
2008; -~ - i _

2. Mathur, M.L &Srha,‘r‘ma, R.P., “Gas Turbine, Jet and Rocket Propulsion”, Std Publisher_Delhi-
Edi2010. .

3. Hill, P.G. & Peterson, C.R. “Mechanics & Thermodynamics of Propulsion” Pearson education
(2009)

REFERENCE BOOKS

1. Jack D. Mattingly, “Elements of propulsion: Gas Turbine and Rockets”, AIAA Education series,
2006.

2. Giampalo T. “Gas turbine Hand book”, CRS Press, Edition2009.

3. Hill, P.G. & Peterson, C.R. “Mechanics & Thermodynamics of Propulsion” Pearson India, 2

Edition 2010
Ps [ps[ps [P P P[P [P E
PO | PO PO | PO PO | PO | PO
Course Outcome O |0 |0 |O 2 3 0] 5 6 0O |0 |O
1 |2 |3 |1 4 7 |8 |9 |10 |11 |12
Un@standing the basics
of propulsion system and
Col | different types of air|3 |1 3 |2 3 1 |3 1
breathing engine used in
A/C |
S | | I R N
Understand the '
Performance of inlets,
Co2 burners, nozzles, | 3 1 3 2 3 1 3 1
compressors and I
turbines.
|
| Co3 |To design and executive |3 |1 3 |2 3 1 |3 1 ]
| | I ._ l . V
Chairmyan
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numerical propulsion
analysis.

Cod

To apply ideal and actual
cycle analysis to a gas
turbine engine to relate
thrust and fuel burn to
component performance
parameters.

Co5

Understanding the
workings of multistage
compressor or turbine,
and to be able to use
velocity triangles and the
Euler Turbine Equation to
estimate the
performance of a
compressor or turbine
stage.

& —
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418AEEQ6 Metal Joining Process and NDT

COURSE OBJECTIVE
This course is designed

a) To understand the basics of Metal joining process

b) To study various types of metal joining process and various types of joints

¢) To understand the concept of material testing and NDT

d)} To study and understand the various Non-Destructive Evaluation and Testing methods,
theory and their industrial applications.

€) To understand Composite materials and Damage Inspection

UNIT I BASICS OF METAL JOINING PROCESS 9 Periods
Introduction, History, Importance of Metal Joining Processes, Types of Metal joining processes,
joining process as a manufacturihg route. Relevance of joining process to metallurgy. Classification

of joining process. Safety aspects in Metal joining processes. e

UNIT Il CONVENTIONAL METAL JOINING PROCESS 9 Periods

Introduction, classification of welding processes, Welding as compared to riveting and casting, Weld
Joints & Metallurgy, Various types of weld joints & weld symbols, Standard location of elements of
welding symbols, Heat affected zone and its properties. Soldering, brazing, adhesive bonding
processes, Advantages and disadvantages of welding, Soldering, Brazing and Riveting

UNIT 11l ADVANCED METAL JOINING PROCESS 9 Periods

Radiant energy welding processes - equipment -electron beam welding (EBW) - laser beam welding
(LBW) - applications of EBW and LBW- Friction Steel Welding- Ultrasonic welding, Under water
welding, Industrial applications of Modern Welding Processes Defects in welding.

UNIT IV MATERIAL TESTING 9 Periods
Testing of Materials- Tensile testing, compression testing - Hardness Testing. Testing of Materials-
Impact testing, Fatigue testing, Creep.

UNIT V NON DESTRUCTIVE TESTING 9 Periods

Visual Inspection and Eddy current testing, liquid penetration testing, Magnetic particle testing,
Radiographic testing, Ultra sonic testing, Composite Damage Inspection, X-Ray Technique, SEM, Dye
Penetration Test.

Total: 45 Periods
COURSE OUTCOME

On successful completion of the course student should be able to

a) Apply the knowledge of metal joining process and its applications to engineering field
b} Understand the concept of welding, riveting and soldering.
c) Evaluate the testing of materials and estimate different types of metal joining process V

Chairman
Board ¢f Studies
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d) Students will be able to understand the concept of Ultrasonic Testing and Acoustic Emission
e) Understand the concept of Radiography

TEXT BOOKS

1. The Metallurgy of Welding, Brazing and Soldering — J.F. Lancaster, George Alien and Unwin

Ltd., LondonEdition2012
2. Welding Technology- O.P. Khanna Khanna Pub, Edition 2011

3. Ravi Prakash, “Non-Destructive Testing Techniques”, 1st revised edition, New Age
International Publishers, 2010

REFERENCE BOOKS

1. P.N. Rao, “Manufacturing Technology”, Vol. I, Tata McGraw Hill. Edition 2011

2. SV Nadkarni, Modern Arc Welding Technology, Ador Welding Limited, Edition 2010, New

Delhi

3.Paul E Mix, “Introduction to Non-destructive testing: a training guide”, Wiley, 2 nd Edition New

Jersey, 2005

Course Outcome

PS

PS

PS

PO

PO

PO

PO

PO | PO | PO

w0 v

10 11 12

Col

Apply the knowledge of
metal joining process
and its applications to
engineering field

Co2

Understand the concept
of welding, riveting and
soldering.

Co3

Evaluate the testing of
materials and estimate
different types of metal
joining process

Cod

CoS

Students will be able to
understand the concept
of Ultrasonic Testing and
Acoustic Emission

Understand the concept
of Radiography
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418AEPO7 Aircraft Structures Lab -}

COURSE OBIJECTIVE

To study experimentally the load deflection characteristics structural materials under different types

of loads.

LIST OF EXPERIMENTS

1. Determination of Young’s modulus of steel using mechanical extensometers.
2 Determination of Young’'s modulus of aluminum using electrical extensometers
3. /Determination of Strain in Al, MS and SS Using Electrical Strain Guage Setup ;
4 Determination of forces in statlcally indeterminateforce system
5. Deflection of beams with various end conditions.
6.  Verification of Maxwell’s Reciprocal thecrem & principle of superposition
7 Column — Testing
8 Verification of Castiglione’s theorem
9.  Testing of Riveted Joints!
10. Determination of membrane stresses in a'thin cylinder under internal pressure.
Total: 45 Periods
LIST OF EQUIPMENTS
(For a batch of 36 students)
SI. No. Equipment’s Qty Experiments No.
1. Universal Testing Machine 1 1,2,9
2. Mechanical Extensometer 1 1 ]
3. Electrical strain gauge - 10 2,4,10
4 Hinged bar suspended by two wires of different 1 4
' materials.
5. Strain indicator 2 2,3,4,10
6. Dial Gauges 10 56,8
T Beam Test set up with various end conditions 2 56,8
8. Column Test Apparatus 1 8
9. Thin walled pressure vessel - 1 10
Chairman
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Course Outcomes

After successful completion of this course, the students should be able to

1. Identify statically determinate and indeterminate structures.

2. Analyze the response of statically indeterminate structures under various loading
conditions.

3. Determine the reactions of structures using strain energy concept.

4. Identify different numerical methods available to solve a single structural problem.

5. Examine the structural failures using failure theories.

PO | PO PO | PO

N PS [PS|PS | P P P |P |P |po|PO |PO
Course Outcome o|o o |oO o)

Identify . . statically
determine and ;
Ccol | . ) 3 |1 3 |2 3 1 |3 1
indeterminate c

structures...+

Analyze the response
of statically
indeterminate

Co2 | Structures under 3 |1 3 (2 |3 1 |3 1
various loading
conditions

Determine the
reactions of structures
Co3 . . 3 1 '3 2 3 1 3 1
using strain energy

concept

Determine the

reactions of structures
Co4 ] . 3 |1 3 |2 3 1 |3 1
using strain energy

concept

Examine the structural
Co5 | failures using failure 2 3 |2 3 1 |3 1
theories
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418AEP0O8 Aerodynamics Laboratory

COURSE OBJECTIVE
To familiarize the students in basic aerodynamics and use of wind tunnels.
LIST OF EXPERIMENTS

Pressure distribution over circular cylinder.

Pressure distribution over airfoil and estimation of C and Cp.
Force measurement using wind tunnel balance.

Pressure Distribution over an symmetric Airfoil

Pressure Distribution on a cylinder

Pressure Distribution over a sphere

Estimation of aerodynamics characteristics of NACA0012 aitfoil

Flow visualization in water flow channel
Shadow graph system to visualize the flows
Torque measurement using wind tunnel on symmetrical airfoil

COURSE OUTCOME

Total: 45 Periods

a) To understand the pressure distribution of circular cylinder and over airfoil, CL and CD
b) Study the wind tunnel balance and pressure distribution on symmetrical airfoil

c) Analyze pressure over an sphere and aerodynamics characteristics
d) Understand the visualization in water flow channel
e) Analyze the measurement using wind tunnel on symmetrical airfoil

LIST OF EQUIPMENT
(For a batch of 36 students)

of NACA0012

Sl. Items Quantity | Experiment
No.
No.
1. | Blower, Balance and small aspect ratio model 1 each. 1
2. | Water flow channel & models 1set 2
3. | Subsonic wind tunnel 1 No 3,4,5,6,7
4. | Smoke apparatus and rake | 1each. 3

Board of Studies
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5. | Manometer, Pitot-Static tube 1 No. 4,5,6
6. | Circular cylinder and Aerofoil pressure distribution models 1 each 5,6

7. | Wind tunnel strain gauge balance 1 No. 7

8. | Supersonic wind tunnel, Mercury manometer 1 No. 8,9,10
9. | Schlieren system and Shadow graph system 1 No. 9,10

10. | Sharp nosed and Blunt nosed models 1 No. 9,10

each
Course Outcome I:)S '(J)S :)s (P) PO [liPO (F; PO | PO :) :) z i (M ik

To know the broad view
Co1l | of the space technology |3 |1 3 |2 3 1 |3 1
with regard to rocket
propulsion.

To understand the basic
Co2 | knowledge about satellite | 3 | 1 3 |2 3 1 |3 1
orbits, satellite dynamics
and orbital elements

To know the different
cases of satellite orbit

transfer, orbit
Co3 perturbations and Basic 3 |1 3 |2 3 113 1
of rocket flight dynamics,
and  ballistic  missile
trajectories.
Estimate the
trajectory/orbit of a
Cod space vehicle or a 3 |1 3 (2 3 1|3 1
satellite in a suitable
coordinate system.
Perform orbit
Co5 2 3 2 3 1 3 1

perturbation analysis for

satellite orbits.
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PRODUCTION TECHNOLOGY L T P C

418AEP11

LABORATORY 0 0 2 1

COURSE OBJECTIVE

The main objective of this course is

To emphasize the importance manufacturing sciences in the day-to-day life, and to study the basic

manufacturing processes and tools used

LIST OF EXPERIMENTS

1.

LATHE

1.1. Facing, plain turning and step turning

1.2 Taper turning using compound rest.

1.3. Taper turning using taper turning attachment
1.4. Single start V thread, cutting and knurling
1.5.  Boring and internal thread cutting.

~ SHAPER AND SLOTTER

2.1. Machining a V- block (in a Shaper)
2.2. Machining hexagonal shape (in a Shaper)

2.3. Machining internal key-way (in a slotter)

DRILLING
3.1 Drilling 4 or 6 holes at a given pitch circle on a plate

3.2 Drilling, reaming and tapping
MILLING

4.1. Plain Milling Exercise

4.2. Gear Milling Exercise
GRINDING

Cylindrical Grinding Exercise

Total : 45 Periods

Course Qutcome

a) To understand the lathe( facing plain taper turning single start boring )
b) Study about the shaper and slotter

¢) Analyze the drilling
d) Understand the milling and its experiments
e) To study the grinding

Board of [Studies
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LIST OF EQUIPMENTS

( For A Batch Of 36 Students)

1. | Centre Lathe with accessories S5No.
2. Shaping Machine ) 2 No.
3. | Slotting Machine 1 No.
4. | Radial Drilling Machine 2No.
5. | Upright Drilling Machine 2No.
6. Milling Machine 2No.
7. | Cylindrical Grinding Machine 1 No.
Ps | ps | Ps | PO PO po|po|po|PO |PO | PO
Course Outcome PO2 | PO3 PO5 | PO6
0102 03 |1 4 7 8 9 10 11 12
Able to apply
fundamentals of

mechanism for the design
Col . 3 1 3 2 3 1 3 1
of new mechanisms and
analyse them for

optimum design.

An ability to analyze the
Co2 gear and cam 3 1 3 |2 3 1 |3 1
mechanisms.

An ability to use different
mechanisms and Torsion
Co3 o ) ) 3 |1 3 |2 3 1 |3 1
vibration in aircraft

systems.

Understand the
Cod importance of Governors |3 |1 3 |2 3 1 |3 1
and Gyroscopic effects.

Understand the
Co5 | . o 2 3 |2 3 1 |3 1
importance of vibration

a (]

=
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515AETO01 Aircraft Structures Il
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PRE-REQUISITE:- Knowledge of Aircraft Structures |

COURSE OBIJECTIVE
The Students will be able to
a) Study the behavior of various aircraft structural components under different types of loads.
b) Describe forces acting on structural members and to study the shear flow in open and
closed sections
¢) Understand the Buckling of Plates with Crippling Stresses and different methods
d) Analyze the stress in wing and fuselage with Shear and bending moment.
e) Todescribe the stress analysis in wing and fuselage
UNITI BENDING STRESS 9 Periods
Bending stresses in beams of symmetrical sections — Bending of symmetric sections with Skew Loads

and unsymmetrical sections with Skew Loads. Numerical Problems.

UNIT 1| SSRGS CTIONS 9 Periods
Thin walled beams, Concept of shear flow, shear Centre, Elastic axis. With one axis of symmetry,
with wall effective and ineffective in bending, unsymmetrical beam sections.

-UNIT tHl YW It SECTIONS 9 Periods
Bredt — Batho formula, Single and multi — cell structures. Approximate methods. Shear flow in single
&multi-cell structures under torsion. Shear flow in single and multi-cell under bending with walls

effective and ineffective.

UNIT IV BUCKLING OF PLATES 9 Periods
Introduction to theory of plates & shells. Rectangular sheets under compression, Local buckling
stress of thin walled sections, Crippling stresses by Needham’s and Gerard’s methods, Thin walled
column strength. Sheet stiffener panels. Effective width, inter rivet and sheet wrinkling failures.

UNIT V 9 Periods

Procedure — Shear and bending moment distribution for semi cantilever and other types of wings
and fuselage, thin webbed beam. With parallel and non-parallel flanges, Shear resistant web beams,

Tension field web beams (Wagner’s).
TOTAL: 45 Periods

COURSE OUTCOME

Upon successful completion of the course, students will be able to
a) Understand the behavior of various aircraft structural components under different types of
loads
b) Build the Knowledge about shear flow in open and closed sections of aircraft structural parts
¢) Apply the concept of Buckling and Crippling stresses with different methods
d) Simplify the Analysis of the stress in wing and fuselage with Shear and bending moment.
e) Tounderstand the stress analysis in wing and fugelage

Board of Studies
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TEXT BOOKS

1. Megson T.M.G “Aircraft Structures for Engineering Students” published by Edward Arnold

2014.

2. D.JPeeryand l.J. Azar “Aircraft Structures”, published by McGraw-Hill, N.Y.2012.

REFERENCE BOOKS

1. E.H. Bruhn, published “Analysis and Design of Flight vehicles Structures” byTri-State off set
company, USA, 2004.
2. S.P. Timoshenko and S.W. Krieger, “Theory of Plates and Shells” published by McGraw Hill

2014,

3. C.T.Sun “Mechanics of Aircraft Structures” 4 Edition, Prentice Hall India, 2015.

Course Qutcome

PS

PS

PS
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Col

Understand the
behavior of various
aircraft structural
components under
different types of loads

Co2

Build the Knowledge
about shear flow in
open and closed
sections of  aircraft
structural parts

Co3

Apply the concept of
Buckling and Crippling
stresses with different
methods

Co4

Co5

Simplify the Analysis of

| the stress in wing and

fuselage with Shear and

| bending moment.

11

To understand the stress
analysis in wing and
fugelage
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515AET02 Aircraft Performance
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PRE-REQUISITE :- Knowledge of Aerodynamics and Elements of Aeronautics

COURSE OBJECTIVE
The Students will be able to
a) Study the Basics of Flight Performance under various conditions
b) Describe the various climbing and turning performance of an aircraft
¢) Learn the condition for minimum drag and minimum power in an aircraft.
d) Understand the Special performances of an aircraft engines and to study about propellers
e) To Describe the propellers and various performance of propollers

UNIT | FLUIGHT PERFORMANCE 9 Periods

Streamlined and bluff bodies, aerofoil classification, Aerofoil characteristics, Pressure distribution
around aerofoil’s. Types of drag, Effects of Reynolds’s number on skin friction and pressure drag,
Drag reduction of airplanes. , Induced drag, Chordwise and spanwise pressure distribution. Aspect
ratio, Camber and plan form characteristics, drag polar.

UNIT Il STEADY FLIGHT ' 9 Periods
Steady level flight, Thrust/power, available and required with altitude Estimation of maximum: level
flight speed, conditions for minimum drag and minimum power, maximum range and gliding.

UNIT i1l CLIMBING AND TURNING PERFORMANCE 9 Periods

Minimum rate of skin a glide, Take off power, Rate of glide, Shallow angle of climb, Rate of climb,
time to climb and ceilings, Glide hodograph. Bank angle and load factor, Limitations on turn, Pull up
and push over, the v-n diagram.

UNIT 1V SPECIAL PERFORMANCE 9 Periods
Aero Engine (Piston, Jet) Range and endurance of jet and propeller type of airplanes estimation of
take-off and landing distance. High lift devices, Use of thrust augmentation and reverse thrust.

UNIT V PROPELLERS 9 Periods
Froude momentum and blade element theories, Propeller coefficients, Use of propeller charts,
performance of fixed and variable pitch propeller.

Total: 45 Periods
COURSE OUTCOME:

Upon completion of this course, students will be able to
a) Apply the knowledge of Basics of Flight Performance under various conditions to Aircraft
industry.
b) Understand the various climbing and turning performance of an aircraft
c) Analyze the condition for minimum drag and minimum power in an aircraft.
d) Examine the Special performances of an aircraft engines and to study about
propellers.
e) Build the knowledge of propeller and about the performance of propoller
TEXT BOOKS:
1. John D. Anderson,” Aircraft performance and design”, Tata McGraw hill publications, Sixth
Edition, 2014.
2. Houghton, E.L., and Carruthers, N.B.,” Aerodynamics for engineering students”, Edward

Amold Publishers, Fifth Edition, 2013. Qb/
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REFERENCES:

1. LJ.Clancy, “Aerodynamics”, Pitman, Eleventh Edition, 2015.
2. Kuethe, A.M.,, and Chow, C.Y., “Foundations of Aerodynamics”, John Wiley &Sons, Second

Edition, 2007.

3. ACKermode, “Flight without Formula”, McGraw hill, Fifth Edition, 2013

Course Outcome
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515AETO3 Aerodynamics II

PRE-REQUISITE :- Knowledge of Aerodynamics-i

COURSE OBIECTIVE
The Students will be able to
a) Understand the behavior of airflow both internal and external in compressible flow regime
with particular emphasis on supersonic flows.
b) Analyze the various concepts of shockwaves and Expansion waves
¢) Study the High Speed flows in airfoils with Critical Mach numbers and Characteristics of
wings
d) Describe different types of Wind tunnels with shock tubes for flow visualization
e) To study the high speed wind tunnels and classification of tunnels

UNITI ONE DIMENSIONAL COMPRESSIBLE FLOW ‘ 9 Periods
Eriergy, Momentum, conlinuity and state equationsy velocity of sound, adiabatic steady state flow

equations, Flow through converging, diverging passages, Performance under various back pressures.

UNIT Il NORMAL, OBLIQUE SHOCKS AND EXPANSION WAVES 9 Periods
Prandtl equation and Rankine — Hugonoit relation, Normal shock equations, Pitot statictube,
corrections for subsonic and supersonic flows, Oblique shocks and corresponding equations,
Hodograph and pressure turning angle, shock polars, flow past wedges and concave corners, strong,
weak and detached shocks, Rayleigh and Fanno Flow. Flow past convex corners, two dimensional
supersonic nozzle contours.

UNIT il DIFFERENTIAL EQUATIONS OF MOTION FOR STEADY COMPRESSIBLE FLOWS 9 Periods
Small perturbation potential theory, solutions for supersonic flows, Mach waves and Mach angles/
Prandtl- Glauert affine transformation relations for subsonic flows, Linearised two dimensional
supersonic flow theory, Lift, drag pitching moment and center of pressure of supersonic profiles.

UNIT IV AIRFOIL IN HIGH SPEED FLOWS 9 Periods

Lower and upper critical Mach numbers, Lift and drag divergence, shock induced separation,
Characteristics of swept wings, Effects of thickness, camber and aspect ratio of wings, Transonic area
rule, Tip effects.

UNIT V HIGH SPEED WIND TUNNELS 9 Periods
Blow down, in draft and induction tunnel layouts and their design features, Transonic, supersonic
and hypersonic tunnels and their peculiarities, Helium and gun tunnels, Shock tubes, Optical.
methods of flow visualizationj '
) TOTAL: 45 Periods
COURSE OUTCOMES:
Upon completion of the course, students are able to

a) Categorize the behavior of airflow both internal and external in compressible flow

regime with particular emphasis on supersonic flows.

b) Compare the various concepts of shockwaves and Expansion waves

c) Apply the knowledge for High Speed flows in airfoils with Critical Mach numbers

d) Understand the different types of Wind tunnels with shock tubes

e) To understand high speed wind tunnels and its classification \(Q__/
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TEXT BOOKS:

1. Rathakrishnan, E., “Gas Dynamics”, Prentice Hall of India, Sixth Edition, 2013.
2. John D Anderson Jr “Compressible flow” Tata McGraw hill Publication, Eighth Edition,
2014

REFERENCES:

1. Shapiro, A.H., “Dynamics and Thermodynamics of Compressible Fluid Flow”, Ronold
Press, 2012.
2. Zucrow, M.L. and Anderson, J.D., “Elements of gas dynamics”, McGraw-Hill Book Co.,

New York, 2009.
3. lJohn D Anderson Jr “Introduction to Flight” Tata McGraw hill Publication, Eighth Edition,
2014
- PSIPSIPSIP Tog lpo [P |po |po [P |P |P |po |Po |PoO
Course Qutcome O 0|0 |O 2 3 0] 5 6 0O 0 |0 10 11 12
1 2 3 1 4 7 8 9
Categorize the behavior
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d | i
Co1 | 2" externa HERE 3 12 |3 |13 2 3 | 1

compressible flow regime
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on supersonic flows.
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Co2 | concepts of shockwaves |3 |3 |2 |2 |2 3 1 13 2 1 2
| and Expansion waves
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Co5 | speed wind tunnels and 3 ]2 3 12 3 1 |3 3 12 1
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515AET04 PROPULSION I 300 3
COURSE OBJECTIVE:
The Students will be able to

a) Understand the necessary background of the Aircraft Propulsion and Rocket propulsion

systems

b) Study the application of various propellant systems and their properties

¢) Learnthe Various propulsion system, Performances and Advantages of those systems

d) Categorize different types of propulsion systems and concepts applied in nozzle propulsion

e) Tounderstand the advanced propulsion systems and its types of propulsion system
UNIT! GAS TURBINES 9 Periods

Impulse and reaction blading of gas turbines — Velocity triangles and power output Elementary
theory — Vortex theory — Choice of blade profile, pitch and chord — Estimation of stage performance
— Limiting factors in gas turbine design- Overall turbine performance — Methods of blade cooling —
Matching of turbine and compressor — Numerical problems.

UNIT Il RAMJET AND SCRAMJET PROPULSION: 9 Periods
Operating principle — Sub critical, critical and supercritical operation — Combustion in ramjet engine
~ Ramjet performance — Sample ramjet design calculations — Introduction to scramjet — Preliminary
concepts in supersonic combustion — Integral ram- rocket- Numerical problems.

UNIT IIl ROCKET PROPULSION 9 Periods
Operating principle — Specific impulse of rocket — internal ballistics- Rocket nozzle classification —
Rocket performance considerations — Liquid Cooling, Ablative cooling, Film cooling, Solid Propellants,
Liquid Propellants - Numerical Problems.

UNIT IV CHEMICAL ROCKETS 9 Periods
Solid propellant rackets — Selection criteria of solid propellants - Important hardware components of
solid rockets — Propellant grain design considerations — Liquid propellant rockets — Selection of liquid
propellants — Thrust control in liquid rockets — Cooling in liquid rockets — Limitations of hybrid
rockets — Relative advantages of liquid rockets over solid rockets- Numerical Problems.

UNITV ADVANCED PROPULSION SYSTEMS/ 9 Periods
Electric rocket propulsion System — lon propulsion System — Nuclear rocket propulsion System —
Nuclear Thermal rocket Types — Solar sail- Preliminary Concepts in nozzle less propulsion.

TOTAL: 45 Periods

COURSE OUTCOME
Upon completion of the course, students will be able to

a)
b)
c)

d)
e)

Learn the concept Aircraft and Rocket propulsion systems

Classify the applications of various propellant systems and their properties

Analyze various propulsion systems, Performances and Advantages and apply the knowledge
in Propulsion field.

Classify different types of propulsion systems and concepts applied in nozzle propulsion
Understand the types of propulsion and advance propulsion system

Board of{Studies
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TEXT BOOKS

1. Sutton, G.P., “Rocket Propulsion Elements”, John Wiley & Sons Inc., New York, 9th Edition. 2014.
2. Hill, P.G. & Peterson, C.R. “Mechanics & Thermodynamics of Propulsion” Addison — Wesley
Longman INC, 2nd illustrated reprint edition, 2012.

REFERENCES

1. H. Cohen, G. F. C, Rogers, and H. I. H. Saravana muttoo, Gas Turbine Theory, Pearson Education

India, 2011.

2. David r. Greatrix, “powered flight: the engineering of aerospace propulsion”, springer science &
business media, illustrated edition ,2012
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515AEEQ5 Aircraft Rules and Regulation

COURSE OBJECTIVES :

The Students will be able to
a) Understand the civil air rules and regulations which are being followed by Directorate
General of Civil Aviation.
b) Learn about the maintenance certification for the airworthiness of the aircraft.
¢) Gain the knowledge on basics of airworthiness and certification and health monitoring
d) Analyze Flight evaluation and Testing Procedures

UNITI AIRWORTHINESS AND PROCEDURE 9 Periods
Responsibilities of operators / owners- Procedure of CAR issue, amendments. Objectives and targets
of airworthiness directorate; Airworthiness regulations and safety oversight of engineering activities
of operators list. B

UNIT Il AIRCRAFT MAINTENANCE 9 Periods
Investigation, analysis, rectification and defect reporting and monitoring Analytical study of in-flight
readings& recordings; Maintenance control by reliability Method. Aircraft maintenance
programmer& their approval; Maintenance of fuel and oil uplift and consumption records — Light
aircraft engines; Fixing routine maintenance periods— Initial & revisions.

UNIT IH AIRWORTHINESS AND CERTIFICATION 9 Periods
Air worthiness and continued air worthiness ,Procedure relating to registration of aircraft; Procedure
for issue / revalidation of Type Certificate of aircraft and its engines / propeller; Issue / revalidation
of Certificate of Airworthiness; Requirements for renewal of Certificate of Airworthiness.

UNIT IV HEALTH AND USAGE MONITORING 9 Periods
On condition of AME License, its classificqtion, experience requirements, Mandatory, Modifications /
Inspections. On condition maintenance of reciprocating engines;

UNIT V FLIGHT EVALUATION 9 Periods

Flight testing of aircraft, Registration Markings of aircraft; Weight and balance control of an aircraft;
Provision of first aid kits & Physician’s kit in an aircraft; Use furnishing materials in an aircraft;
Concessions; Aircraft log books; Document to be carried on board on indian registered aircraft;
Procedure for issue of tax permit; Procedure for issue of type approval of aircraft components and

equipment including instruments.
Total: 45 Periods

COURSE OUTCOMES

Upon completion of this course, students will be able to
a.) Apply the knowledge of Airworthiness regulations and CAR procedures which are being
followed by DGCA.
b.) Understand the Issuing of Airworthiness certificate and its requirements of aircraft
c.) Clear analysis of aircraft maintenance.
d.) Determine the Flight evaluation and Testing Procedures techniques for further applications
e.) Classification of maintenance of reciprocating engines

TEXT BOOKS
1. “Civil Aviation Requirements with latest Amendment (Section 2 Airworthiness)” Published by

DGCA, The English Book Store, 17-1, Connaught Circus, New Delhi 2013.
2. Aeronautical Information Circulars (relating to Airworthiness) from DGCA 2000.
Chajrman
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REFERENCES
1. “Aircraft Manual (India) Volume” — Latest Edition, the English Book Store, 17-1Connaught
Circus, New Delhi 2013.
2. Brimmd.j. boggesh, “aircraft maintenance”, pitman publishing corp. New york, 2013
3. Pollock A.A., Acoustic Emission in Acoustics and Vibration Progress, Ed. Stephens R.W.B.,
Chapman and Hall, 2006.
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515AEE10 Aircraft Control Engineering

COURSE OBJECTIVES
The Students are able to
a) Understand the Feedback control systems and representation of control systems.

b) Define the basic concepts of Mechanical and electrical components, Development of flight
Control systems.

¢) Learn the Characteristic Equation and Functions of control system with Sample data
Systems.

d) Analyze the concept of stability, bode techniques with frequency response

UNITI INTRODUCTION 9 Periods
Historical review — Simple pneumatic, hydraulic and thermal systems, Series and parallel systems,
Analogies -Mechanical and electrical omponents; Development of flight control systems.

UNITII OPEN AND CLOSED LOOP SYSTEMS 9 Periods
Feedback control systems — Block diagram representation of control systems, Reduction of block
diagrams, Output to input ratios, Signal flow graph.

UNIT 1l CHARACTERISTIC EQUATION AND FUNCTIONS 9 Periods
Taplace transformation, Response of systems to different inputs viz., Step input, impulse, ramp,
parabolic and sinusoidal inputs, Time response of first and second order systems, steady state errors
and error constants of unity feedback circuit.

UNIT IV CONCEPT OF STABILITY 9 Periods
Necessary and sufficient conditions, Routh — Hurwitz criteria of stability, Root [ocus and Bode
technigues, Concept and construction, frequency response.

UNIT V SAMPLED DATA SYSTEMS 9 Periods
Introduction to digital control system, Digital Controllers and Digital PID Controllers.

TOTAL: 45 Periods
COURSE OUTCOME

Upon completion of the course, students are able to
(a)  Describe the Feedback control systems and representation of control systems
(b) Analyze the basic concepts of Mechanical and electrical components with the
Development of flight
Control systems
(c}  Apply the knowledge of Characteristic Equation and Functions of control system with
Sample data Systems An ability to understand the aircraft stability analysis.
(d) Learn the concept of stability, bode techniques with frequency response
Text Books
1. Ogato, Modern Control Engineering, Prentice — Hall of India Pvt. Ltd. New Delhi, 2013.
2. M. Gopal, Control Systems, Principles and design — Tata McGraw-Hill Publication, New Delhi,
2014.
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References
1. J.J. D. Azzo and C. H. Houpis, Feedback control system analysis and synthesis, McGraw -~
Hill
International, 6% Edition, 2014.
2. B.C. Kuo, Automatic control systems, Prentice — Hall of India Pvt. Ltd., New Delhi, 2012.
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COURSE OBIJECTIVE
The Students will be able to
a) Determine the Bending in Symmetric and Unsymmetrical Sections
b) Find the shear center location for open and closed sections
¢) Conduct Experiment on photo elastic techniques and vibration of beams
d) Test flexibility matrix for cantilever beam and Beam with combined loading
e) Find the elastic materials and stresses in circular, beams using photo elastic techniques
f) Determine the measurement of vibration of beams and tension field beam experiment

LIST OF EXPERIMENTS

1. Determination of Unsymmetrical bending of different materials using bend test set up.
2. Determination of Shear center location for open sections

3. Determination of Shear center location for closed sections

4. Experiment on Constant strength beam

ad‘

. Determination of Stresses in ciru ar discs and beams using photo elastic techniques
. Measurement of Vibrations of beams

=0

TOTAL: 45 Periods

COURSE OUTCOME
Upon completion of the course, students will be able to
a) Find the Bending in Symmetric and Unsymmetrical Sections
b) Compute the shear center location for open and closed sections
c) Calculate the Stress values of photo elastic techniques and vibration of beams

d) Analyze the Experiments on flexibility matrix for cantilever beam and Beam with combined

loading
¢) Calculate the elastic material of calibration of photo and beams (photo elastic techniques)
f) Analyze the vibration of beams and tension field beams

LIST OF EQUIPMENTS

(for a batch of 36 students)

SI.No Details of Equipments Qty Reqg. Experiment No.
1. L-Jnsymmetrical sections like ‘Z’ sections 2 1,2,3
2. | Channel section and angle section 2 1,2,3
3. Dial gauges 10 1,2,3
4. | weights 1Kkg - 12 1,2,3
5. Weights 2 Kg 10 1,2,3
6. | Beam Test Set— up 2 1,2,3
7. Strain indicator and strain gauges One set 4,5,6
8. Photo — elastic apparatus 1 7,8
9. | Ampilifier 2 9
1 Exciter 2 L J
11. Oscilloscope 2 9
12. Wagner beam set up 1 10

Chaintman
Board of|Studies
Faculty of Aeronautical Engineering
ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 109, Tamil Nadu,
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515AEP08 Propulsion laboratory

COURSE OBIJECTIVE:
The Students will be able to
a) Understand the basic concepts of aero engines and carry out experiments on diffusers
b) Estimate the Performance of a propellers
¢) Determine the Velocity in free jet and wall jet set up
d) Analyze the Flow visualization of water flow channel
€) Understand the basic concepts of aircraft piston engine and jet engine

List of Experiments:

1. Study of an aircraft piston engine (includes study of assembly sub systems, various

components, their functions and operating principles)

2. Study of an aircraft jet engine (includes study of assembly of sub systems, various
components, their functions and operating principles
4. Determine the performance of a propeller
. Determination of heat of combustion of aviation fuel

5]

. Determine the Velocity measurements in fre ejet se up
. Determine the Velocity measurements in wall jet set up

AW

© 0N o

TOTAL: 45 Periods

COURSE OUTCOME
Upon compiletion of the course, students will be able to

a) Apply the knowledge of Engine operations in Aeronautical field

b) Analyze the Performance of Propellers

¢) Calculate the velocity of free jet and wall jet experiments and Apply in Industrial applications

d) Make use of Flow visualization and categorize the flow based on Reynolds number.

e} Determining the heat of combustion of aviation fuel.

List of Equipment:
(For a batch of 36 students)

S. No Equipment Quantity Experiment No
1 Piston Engine 1 1
2 Jet Engine 1 2

. 1 (separated flow) &
3 2D Diffuser 1{stable flow) 3
4 Axial Turbine Blade Row Model (with 1 4
pressure tapping)
Axial compressor Blade Row Model
5 ) - 1 4
(with pressure tapping)

Water tube manometers with
6 1 9

- 20 channels
7 Propeller Model 1 4
8 2D Traverse Mechanism 1 3,4
9 Free Jet Test Setup 1 7

Board of Studies
Faculty of Aeronalitical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)
Hosur - 635 109, Tamil Nadu,



Aluminum Plates with wall
10 . . 1 8
static pressure turbine
11 Bomb Calorimeter 1 5,6
12 Duct Burner 1 6
13 Compressor (5 bar) 1 1,2
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COURSE OBJECTIVE
The Students will be able to
a) Conduct Experiment on Patch repair work by using composites
b) Weld the given Material by using TIG and MIG welding setup
c) Make use of sandwich panels for Aircraft industry
d) Use Sheet Metals for Aircraft Body development and other works

LIST OF EXPERIMENTS -

1. Patch repair welding using TIG. 7

2. Patch repair welding using MIG,

3. Patch répair welding using Plasma Arc:

4. Experiment on pipe bending

5. Experiment on Riveted joints & repair work.

6. Experiment on composites & repair work.

7. Repair of Sandwich panels.

8. Exercise on Sheet metal forming. »

9. Exercise on cable swaging )

TOTAL: 45 Periods

COURSE OUTCOME
Upon completion of the course, students will be able to

a) Learn Patch repair work by using composites

b) Analyze the Weld for the given Material by using TIG and MIG welding setup

¢) Use of sandwich panels for Aircraft industry

d) Know the use of Sheet Metals for Aircraft Body development and other works

LIST OF EQUIPMENTS
(For a batch of 36 students)

S.No Details of Equipments Qty Req. Experiment No.
1. | Shear cutter pedestal type 1 - ‘6,8 ]
2. | Drilling Machine i 568 |
3. | Bench Vices 1 5,6,8
4. | Radius Bend bars 1 4 |
5. | Pipe Flaring Tools / Pipe Bending Tools 1 9
6. | Carbide Gas Plant 1 3
7. | MIG Weld Plant 1 2

8. | TIG Weld Plant 1 1
9. | Plasma welding setup 1 3 ]
10.| Cable And Swaging Block 1 9

|11 Sandwich / Composite Panels 5 67

Chairman
Board ot Studies
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615AETO1 Composite Materials and Structures

COURSE OBIJECTIVE
The students will be able to
a) Know the various composite materials and structures used in aircraft Applications and
their test methods.
b) Understand the effect of sandwich construction in the aircraft materials and its pre-
vention methods.
¢) Knowing about the sandwich construction process and failure modes
d) Learn the various open and closed mould processes and fabrication process.
e) Learn the process of metal matrix and composite material and its applications

UNIT | INTRODUCTION TO COMPOSITE MATERIALS 9 Periods
Introduction to Composite Materials: Definition, classification and characteristics of composite Ma-
terials — fibrous composites, laminated composites, particulate composites. Applications: Automo-
bile, Aircrafts missiles. Space hardware, Electrical and electronics, Marine, recreational and sports
equipment, future potential of composites.

UNITII MICRO AND MACRO ANALYSIS OF COMPOSITES 9 Periods
Micro Mechanical Analysis of a Lamina: Intreduction, Evaluation of the four efastic moduli by Rule of7

_ rﬁiXty[e, Numerical problems. Macro Mechanics of a Lamina: Hooke's law for different types of ma-
terials, Number of elastic constants, Two - dimensional relationship of compliance and stiffness ma-
trix.

UNIT 11l SANDWICH CONSTRUCTIONS 9 Periods
Basic design concepts of sandwich construction -Materials used for sandwich construction — Failure
modes of sandwich panels.

UNIT IV FABRICATION PROCESS 9 Periods
Layup and curing, fabricating process, open and closed mould process, hand lay-up techniques;
structural laminate bag moulding, production procedures for bag moulding; filament winding, pul-
trusion, pulforming, thermo-forming, injection moulding, blow moulding.

UNITV METAL MATRIX COMPOSITES & CERAMIC COMPOSITES 9 Periods

Reinforcement materials, types, characteristics and selection base metals selection. Need for pro-
duction MMC'’s and its application. Fabrication Process for MMC’s: Powder metallurgy technique,
liquid metallurgy technique and secondary processing, special fabrication techniques. Ceramic com-
posites & its Applications.

TOTAL: 45 Periods
COURSE OUTCOME
On successful completion of this course, student should be able to
a) Apply the various composite materials and structures used in aircraft Applications and their
test methods.
b) Learn simple micromechanics and failure modes of composites.
¢} Analyse the effect sandwich construction in the aircraft materials and its prevention meth-
ods.
d) Learn the various open and closed mould processes, fabrication process.
e) Construct the methods of manufacturing and analysis of different compasite technique.

TEXT BOOKS
1. Jones, R.M., “Mechanics of Composite Materials”, McGraw-Hill, Kogakusha Ltd., Tokyo,2012.

Board of Studies
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2. Krishnan K Chawla “Mechanics of Composite Materials”, McGraw-Hill. 2011.

REFERENCE BOOKS
1. Agarwal, B.D., and Broutman, L.J., “Analysis and Performance of Fibre Composites”, John
Wiley and sons. Inc., New York, 2010.
2. Lubin, G., “Handbook on Advanced Plastics and Fibre Glass”, Von Nostrand Reinhold Co.,

New York, 2011.
3. Calcote, L R. “The Analysis of laminated Composite Structures”, Von — Noastrand Reinhold

Company, New York 2008.
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615AET02 Heat Transfer

COURSE OBJECTIVE
The students will be able to
a) Know basic study of the phenomena of heat transfer.
b) Develop a knowledge-based design problem requiring the formulations of solid conduc-
tion and fluid convection and the technique of numerical computation.
c) Account for the consequence of heat transfer in thermal analyses of engineering sys-
tems.
d) The radiative heat transfer that should be learnt in detailed
e) Heat exchangers and heat transfer in aerospace engineering

UNIT | HEAT CONDUCTION; 9 Periods

Basic Modes of Heat Transfer — One dimensional steady state heat conduction: Composite Medium -
Critical thickness — Effect of variation of thermal Conductivity — Extended Surfaces — Unsteady state.
Heat Conduction: Lumped System Analysis — Heat Transfer in Semi-infinite and infinite solids — Use
of Transient — Temperature charts — Application of numerical technigues.

UNIT Il CONVECTIVE HEAT TRANSFER 9 Periods
Review of basic equations of fluid flow — Free convection in atmosphere free convection on a vertical
flat plate — Empirical relation in free convection — Forced convection — Laminar and turbulent con-
vective heat transfer analysis in flows between parallel plates, over a flat plate and in a circular pipe.
Empirical relations, application ef numerical techniquesin problem solving.,

UNIT itl RADIATIVE HEAT TRANSFER 9 Periods
Basic definitions — concept of black body -Irradiation — total and monochromatic quantities - Laws of
Planck, Wien, Kirchhoff, Lambert, Stefan and Boltzmann — laws of black body radiation-radiation be-
tween black surfaces —Radiation shape factors — Radiation shields.

UNIT IV HEAT EXCHANGERS 9 Periods
Classification—Temperature Distribution—Overall heat transfer coefficient, Heat Exchange Analysis —
LMTD Method and E-NTU Method. Mechanics of fins and its operations.

UNIT V HEAT TRANSFER PROBLEMS IN AEROSPCAE EGINEERING 9 periods
High-Speed flow Heat Transfer, Heat Transfer problems in gas turbine combustion chambers -
Rocket thrust chambers — Aerodynamic heating — Ablative heat transfer.
TOTAL: 45 Periods
COURSE OUTCOME
On successful completion of this course, student should be able to
a) Derive the equation for temperature distribution in fins, to estimate the rate of heat transfer
through conduction through slabs, cylindrical and spherical surface objects.
b) Knowledge about the rate of heat transfer and heat transfer coefficients for forced and free
convection Heat transfer problems.
¢} Evaluate the radiant heat transfer between solid bodies, black or gray.
d) Perform the LMTD & NTU analysis to the heat exchanger problems, to analyze and design
the boiling heat transfer problems.
e) Apply heat transfer principles (conduction, convection and radiation) in solving aerospace
engineering problems that are related to heat transfer.

TEXT BOOKS
1. Yunus A. Cengel., “Heat Transfer — A practical approach”, Second Edition, Tata McGraw-Hill, 2002.
2. Nag. P.K,, “Heat and Mass Transfer”, Tata McGraw-Hilis Co., Ltd.-2015,

Chaitman
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REFERENCE BOOKS

1. Lienhard, J.H., “A Heat Transfer Text Book”, Prentice Hall Inc., Third Edition 2008.
2. Holman, J.P. “Heat Transfer”, McGraw-Hill Book Co., Inc., New York, 8th Edn., 1997.
3. Sachdeva, S.C., “Fundamentals of Engineering Heat & Mass Transfer”, Wiley Eastern Ltd., New

Delhi, 1997.
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COURSE OBIJECTIVE
The students will be able to
a) Knowledge about measuring instruments, factors affecting measurements, errors and cor-
rective measurements.
b) Impart a brief introduction to the emerging techniques like digital image correlation.
c) Study about NDT, Radiography, ultrasonic, magnetic particle inspection, acoustic emission
technique, holography, thermograph, fiber optic sensor.
d) Boosting knowledge about photoelasticity of two and three dimensions
e) The fundamentals of non destructive testing and thermograhy

UNIT | MEASUREMENTS 9 Periods
Introduction to Measuring Instruments, Principles of measurements, Types of Measuring Instru-
ments, Factors affecting measurements, Errors in measurements and corrective actions. Accuracy,
Sensitivity and range of measurements.

UNIT H EXTENSOMETERS 9 Periods
Mechanical, Optical Acoustical and Electrical extensometers and their uses, Advantages and disad-
‘vantages.

: RESISTANCE STRA sAUGES 9 Periods
Principle of operation and requirements, Types and their uses, Materials for strain gauge. Calibration
and temperature compensation, cross sensitivity, Rosette analysis, Wheatstone bridge and potenti-
ometer circuits for static and dynamic strain measurements, strain indicators.

UNIT lI RICAL RESISTAN! RAIN GAUG

UNIT IV GHBTOECASTICITY 9 Periods
Two dimensional photo elasticity, Concept of light — photo elastic effects, stress optic law, Interpre-
tation of fringe pattern, Compensation and separation techniques, Photo elastic materials. Introduc-
tion to three dimensional photo elasticity.

-

UNITV STRL 9 Periods
Fundamentals of NDT, Radlogray', trasonic, magnetic particle inspection, Fluorescent penetrant
technique, Eddy current testing, Acoustic Emission Technique, Fundamentals of brittle coating
methods, Introduction to Moiré techniques, Holography, ultrasonic C- Scan, Thermograph, Fiber —
optic Sensors.
TOTAL: 45 Periods
COURSE OUTCOME
On successful completion of this course, student should be able to
a) Understood the Measuring instruments; factors affecting measurements, errors and correc-
tive measurements
b} Demonstrate the principles of different types of extensometers.
c) Analyze the principles of rosettes and gather the requirements of the Strain gauges.
d) Get knowledge about photo elasticity, stress optic law, compensation and separation tech-
niques, interpretation of fringe pattern.
e) Understand NDT, Radiography, ultrasonic, magnetic particle inspection, acoustic emission
technique, holograph techniques were studied.

TEXT BOOKS
1. Thomas G. Beckwith, Maragoni, Lienhard (2009), Mechanical Measurements, 6th edition,
Pearson Education, New Delhi.
2. Sadhu Singh. “Experimental Stress Analysis”, Khanna Publishers 2009.

Chairwman
Board of Studies

Faculty of Aeronautical Engineering

ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 635 109, Tamil Nadu,



REFERENCE BOOKS
1. Srinath, LS., Raghava, M.R., Lingaiah, K., Garagesha, G., Pant B., and Ramachandra, K., “Ex-
perimental Stress Analysis”, Tata McGraw-Hill, New Delhi, 1991.
2. Hetyenyi, M., “Hand book of Experimental Stress Analysis”, John Wiley and Sons Inc., New
York, 1988.
3. Dally, J.W., and Riley, W.F., “Experimental Stress Analysis”, McGraw-Hill Inc. New York, 2005,
4t edition.
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615AET04 Finite Element Analysis

COURSE OBIECTIVES
The students will be able to
a) Understand the concept of numerical analysis of structural components.
b) Utilize of FEA as Engineering solution tool to problems (both vector and scalar) involving var-
ious fields for Design Analysis and Optimization.
¢) Impart knowledge on both ANSYS, NASTRAN.
d) understanding the concept of one and two dimensional problems
e) The concepts should be understand about the axisymmetric continuum and case studies.

UNIT | INTRODUCTION 9 Periods
Historical background — Matrix approach — Application to the continuum — Discretisation — Matrix
algebra — Gaussian elimination — Govérning equations for continuum — Classical Techniques in FEM —
Weighted residual method — Ritz method

UNIT Il ONE DIMENSIONAL PROBLEMS o .. 9 Periods
Finite element modelling — Coordinates and shape functions- Potential energy approach - Galarkin
approach — Assembly of stiffness matrix and load vector — Finite element equations -- Quadratic
shape functions — Applications to plane trusses

UNIT il TWO DIMENSIONAL CONTINUUM .-9 Periods
Introduction — Finite element modelling — Scalar valued problem — Poisson equation — Laplace equa=
tion — Triangular elements — Element stiffness matrix — Force vector — Galarkin approach - Stress cal-
culation — Temperature effects

UNIT IV AXISYMMETRIC CONTINUUM 9 Periods
Axis-symmetric formulation — Element stiffness matrix and force vector — Galarkin approach — Body
forces and temperature effects — Stress calculations — Boundary conditions — applications to cylin-
ders under internal or external pressures — Rotating discs

UNIT V CASE STUDIES BY USING ANSYS AND NASTRON 9 Periods
The four node quadrilateral — Shape functions — Element stiffness matrix and force vector — Numeri-
cal integration - Stiffness integration — Stress calculations — Four node quadrilateral for axis-
symmetric probléems.

TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to
a) Understood the approximate analytical methods in FEA and concept of numerical analysis of
structural components.
b) Analyze the mathematical models for physical system using principle of minimum potential
energy / principle of Virtual Work
c) Acquired the finite element attributes, types, different types of boundary Conditions and in-
terpolation functions. (2D & 3D)
d) Application of FEA to simple bars, Truss, Beam and Isoperimetric Element Formulation.
e) Derive global stiffness matrix for triangular plane and they will analyses using ANSYS.

Board of Studies
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TEXT BOOKS

1. Rao S.S., “The Finite Element Method in Engineering”, Butterworth-Heinemann, fourth edi-

tion, 2011.

2. 1. N. Reddy “An Introduction to the Mathematical Theory of Finite Elements” Courier Corpo-

ration, 2012.

REFERENCE BOOKS

1. Chandrupatla T.R, and Belegundu A.D., “Introduction to Finite Elements in Engineering”
Pearson Education 2002, 3rd Edition.

2. David V Hutton, Fundamentals of Finite Element Analysis, TATA McGraw-Hill Publishing
Company, Limited, 2005.

3. Robert D.Cook., David’s, Malkus Michael E Plesha, “Concepts and Applications of Finite Ele-
ment Analysis” Ed. Wiley, 2003.
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615MEQ07 Applied Hydraulics and Pneumatics
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PRE-REQUISITES: Knowledge of Engineering Physic I, Basics of Civil and Mechanical Engineering and Fluid
Mechanics and Machinery are required.

COURSE OBJECTIVES
The students will be able to
a) Familiar with applications, advantages of the fluid power engineering and transmission systems.

b) Learn the function of fluid power systems in automation for the machine tools and others industrial
equipment’s like heavy earth movers and construction equipment’s.

c) Draw the invention of circuits for hydraulic and pneumatic power systems in the industrial applica-
tions.

d) calculating the fluid flow in the components and the system of hydraulics.

e) understand about pneumatic systems.

UNIT | FLUID POWER PRINCIPLES AND FUNDAMENTALS 9 Periods
Introduction to Fluid power-, Advantages and Applications- Types of fluid power systems — Fluid power
symbols-Types of fluids- Propertles of hydraullcs fluids — Applications of Pascal’s Law- Rrinciples of flow —
Work, Power and T Torque- Darcy——We'lsbach equatlon; Losses in pipe, valves and fittings .

UNIT I HYDRAULIC SYSTEMS AND COMPONENTS 9 Periods

Sources of Hydraulic power: Pumping theory — Pump classification- Variable displacement pumps for
Gear pump, Vane pump and Piston pump Construction, working principle, advantages, disadvantages
and Performance-Types of hydraulic cylinders- Linear cylinders, Rotary cylinders, construction, working
principle, advantages, disadvantages and applications- Cushioning Mechanism in cylinder.

UNIT Il CONTROL COMPONENTS, ACCESSORIES OF HYDRAULIC SYSTEMS 9 Periods
Control Components: Direction control, Flow control and Pressure control valves- Types, Construction
and Operation, Applications — Types of actuation- Accessories: Reservoirs, Accumulators, Intensifiers and
Pressure Switches- Applications.

UNIT IV PNEUMATIC SYSTEMS AND COMPONENTS 9 Periods
Properties of air-Compressors- (FRL)Filter, Regulator, Lubricator ,Muffler, Air control Valves, Quick Ex-
haust valves, Pneumatic actuators, Servo systems and Proportional valves -Introduction the fluidics de-
fices -Pneumatic [ogic circuits.

UNIT V HYDRAULIC AND PNEUMATIC CIRCUITS AND TROUBLESHOOTING 9 Periods

Hydraulic clircuitts} Regenerative (with accumulator devices), Fail-safe, Speed control, Sequence, Electro
hydraulic circuits-Case studies of to draw the circuits of hydraulic system for the Shaping and Punching
operation (with intensifier device).Bneumatic mrcuntsiSequentlal circuit design for simple application (of
two or three cylinders) using cascade method-Electro pneumatic circuits- Fluid power circuits failures
and troubleshooting.

TOTAL: 45 Periods

COURSE OUTCOMES

On successful completion of this course, student should be able to
a) Gaining the concept of fluid power systems and applications in industries.
b) Understanding the working principle of hydraulic and pneumatic systems.

Board of Btudies
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¢) Design the hydraulic and pneumatic circuits and exposure of diagnose or troubleshoot the pow-

er systems.
d) An ability to apply the applied hydraulics concepts to machining operations like shaping, punch-
ing, etc.
e) Recognize the standard symbols of the different components used in fluid power and pneumat-
ics systems.
TEXT BOOKS

1. Anthony Esposito,” Fluid Power with Applications”, Pearson Education, 2009.
2. Majumdar, S.R., “Oil Hydraulics Systems- Principles and Maintenance”, Tata McGraw Hill, 2002

REFERENCES BOOKS
1. Srinivasan .R, “Hydraulic and Pneumatic controls”, Vijay Nicole, 2006.

2. Shanmugasundaram.K, “Hydraulic and Pneumatic controls”, Chand & Co, 2006.
3. Majumdar, S.R., “Pneumatic Systems — Principles and Maintenance”, Tata McGraw Hill, 2007
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615AEE07 Wind Tunnel Techniques 300 3
COURSE OBJECTIVE
The students will be able to

a) Study the principles of model testing

b) Understand the calibration of wind tunnels

c) Learn about the techniques in Flow Visualization

d) Learn about Instrumentation of wind tunnels and measurements

e) Understand the concepts of flow visualization.
UNIT I INTRODUCTION OF WIND TUNNELS 9 Periods

Classification — Special problems of Testing in Subsonic, Transenic, supersonic and hypersonic speed’’
regions — Layouts — sizing and design parameters.

UNIT Il PRINCIPLES OF MODEL TESTING 9 Periods
Introduction to different models, types of testing, Buckingham Theorem ~ Non-Dimensional Num-
bers —Scale Effect Types of Similarities

UNIT 1If CALIBRATION OF WIND TUNNELS 9 Periods
Test section speed — Horizontal buoyancy — Flow angularities — Turbulence measurements — Associ-
ated instrumentation —Calibration of supersonic tunnels.

UNIT IV INSTRUMENTATION AND MEASUREMENTS, DATA ACTUATING SYSTEMS 9 Periods
Pressure and velocity measurements — Force measurements — Three component and six component
balances - Internal balances.

UNIT V FLOW VISUALIZATION TECHNIQUES 9 Periods

Smoke and Tuft grid techniques — Dye injection special techniques — Optical methods of flow visualis’
2ation.

TOTAL: 45 Periods
COURSE OUTCOME

Upon completion of course, students will able to
a) Understood about the Test section speed
b) Describe about the wind tunnel measurements
¢) Study the flow visualization in wind tunnel techniques
d) Understand the Calibration of supersonic tunnels.

e) Describe about the model testing in wind tunnel

TEXT BOOKS
1. Rae, W.H. and Pope, A. “Low Speed Wind Tunnel Testing”, John Wiley Publication, 2004.
2.R.C.Pankhurst and D.W.Holder, “Wind Tunnel Technique”, Sir [saac Pitman & Sons Ltd, First Pub-
lished, 2001.

REFERENCES

1. Pope, A., and Goin, L., “High Speed wind Tunnel Testing”, John Wiley, 2007.

2. John.J.Harper, “Low Speed Wind Tunnel Testing”, John Wiley Publication, 2001.

3.P.Bradshaw.B.A, “Experimental Fluid Mechanics”, Pergamon Press, The MacMillan Company,
New York, 2000.
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615AEPO7 Aircraft Design Lab 00 2 1
COURSE OBIECTIVE
The students will be able to
a) Compare different configuration of airplanes on Specifications and performance details of
aircraft.
b} Prepare comparative data sheets and compare different graph and selection of main param-
eters for the aircraft design.
¢) Calculate the preliminary weight estimations, power plant selection, airfoil selection, wing
tail and control surfaces.
d) Estimate the load of the aircraft design.
e) Analysis the design of the aircraft and testing.

LIST OF EXPERIMENTS

i

1. To study and Cohstrut V-n diagram for the design study

3. Critical loading perrmnc an final V-n graph calculation
. Structural design study — Theoretical approach

. Load estimation of wings and fuselage.

5
7. Detailed strUct’ural layouts
8
9
1

. Design of any two components of wings, fuselage

TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to
a) Based upon the mission of the aircraft the students designated for a collection of data are

collected from different aircraft having the same mission.

b) Analyze the main design parameter for the aircraft design.
¢) Knowledge about the approximate weight of the aircraft that they design by specifying the

different types of weight of the aircraft, the types of power plant selected as well as aero foll
selection and tail empennage.

d) Evaluate the overall drag of the newly designed aircraft for further calculation on perfor-

mance of the aircraft.

e) The aircraft analysis should be clarified with the exact graph results and calculations

\—
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615AEPQO8 Material Testing Lab
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PRE-REQUISITES: Knowledge of strength of materials is required.
COURSE OBIJECTIVE
The students will be able to

a)
b)
c)

d)

e)

Knowledge about the basic principles of strength of materials to the undergraduate students
through a series of experiments.

Understand the fatigue endurance limit or fatigue life and fatigue strength of the materials.
Basic concept of testing of materials under untreated and heat treated conditions.

Know the failure modes and usage of destructive and nondestructive testing techniques of
engineering materials.

Understanding the concept of non destructive testing and various types of NDT

LIST OF EXPERIMENTS PART-A

1.

SEGIE VRN

10.

Tension test on mild steel rod
Double shear test on Mild steel and Aluminium rods
Impact test on metal specimen
Creep testing of materials
Fatigue test on mild steel and Aluminium rods
Flexural testing on composite materials
PART-B
Preparation of specimen for metallographic examination of different engineering materials.
Identification of microstructures of plain carbon steel, tool steel, gray C.I, SG iron, Brass,
Bronze & metal matrix composites
Heat treatment: Annealing, normalizing, hardening and tempering of steel. Hardness studies
of heat-treated samples.
To study the wear characteristics of ferrous, non-ferrous and composite material for differ-
ent parameters.
Non-Destructive test experiments like,
a.Ultrasonic flaw detection.
b.Magnetic crack detection.
c. Dye penetrant testing, to study the defects of casted and welded specimens.

TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to

a)
b)
¢)
d)
e)

Acquired the knowledge to perform various mechanical testing.

Analyze the microstructure of various engineering materials.

Knowledge of performing various non-destructive tests.

Describe structures of metallic materials and their effects on mechanical properties.

understanding the basic cocepts of aluminium rods of fatigue.

Board of Studies )
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LIST OF EQUIPMENTS
(For a batch of 36 students)

Sl.No Details of Equipment’s Qty Required | For Experiments
1. Universal Testing Machine 1 1
2. shear testing machine 1 2
3. Impact Testing Machine 1 3
4. Creep testing machine 1 4
5. fatigue testing machine 1 5
6. Flexural testing machine 1 6
7. | Scanning Electron Microscopy (SEM/EDS) 1 7
8. Wear testing machine 1 8
9. Portable induction heat treatment machine 1 9
10. | NDT Equipment’s (Defect scope, Dye-penetrant 1 each 10
method, Hot oil Chalk Method, Ultrasonic, Mag-
netic)
PS|PS|PS|P P P (P |P
P PO |PO | PO
Course Outcome O |0 |0 |O :O :O O | PO5 60 O |0 |0 18 11 12
1 2 3 1 4 7 8 9
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Aero Engine Repair and Maintenance Laboratory aircraft Design
Lab
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COURSE OBJECTIVES
The students will be able to
a) Understand the basic concept of piston engine components.
b) Know the Importance of Combustor, Propellers and Nozzles in Aircraft Engines.
¢) Gainthe knowledge about Engine performance and quality testing.
d) The failure modes and the use of destructive and nondestructive testing techniques of engi-
neering materials
e) Learning engine starting procedures and taxing aircraft.

LIST OF EXPERIMENTS
1. Disintegration of an aircraft piston engine
2. Engine (Piston Engine) - cleaning, visual inspection.
3. Study of Piston Engine Components - dimensional checks.
4. Engine Piston reassembly:
5. Disintegration and study of fuel system of a jet engine
6. Identification of components & trouble shooting of let Engine e e S
7./NDT checks and dimensional checks of Jet Engine,
8. Engine starting procedures.
9. Ground running of aircraft.
10. NDT checks and dimensional checks of piston engine components. '

TOTAL: 45 Periods

COURSE OUTCOMES: .
After successful completion of this course, the students should be able to
a) ldentify the defects in an aircraft’s piston engine and jet engine.
b) Start the piston and jet engines of an aircraft with the help of user manuals.
¢) Evaluate the performance of various non-destructive tests.
d) Develop the knowledge of Performance of air breathing engines.
e) Develop the knowledge of disintegration of piston engine.

LIST OF EQUIPMENTS

(For a batch of 36 students)

Sl. No | Details of Equipment’s - Qty Req. | Experiment No.
1. | Piston Engines - 2 1234
2. | Jet Aero Engines 2 | 56,7,8
3. | Aircraft with serviceable stand - 1 |1to9
4. | Precision instruments (Vernier Caliper, 2 each 3,17
| Micro meter, Cylinder bore gauge, depth
L gauge, Bevel Protector and DTi
| 5. | NDT Equipment’s (Defect scope, Dye 1 each 7,10

penetrant method, Hot oil Chalk Method

Board of Sthdies
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715AETO01 Fracture Mechanics and Mechanisms
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COURSE OBJECTIVE
The students will be able to
a) Obtain the knowledge about mechanical behavior of a material under various loading conditions.
b) Understand concept of stress concentration and able to plot S-N curves for various component
fractures.
¢) ldentify and formulate the stress intensity factor for typical crack configurations.
d) Predict the critical loads that will cause catastrophic failure in a structure.
e) Understand the behavior of material failures and their quality.

UNIT | FRACTURE MECHANICS PRINCIPLES 9 Periods
Introduction, Mechanisms of Fracture, Tensile Testing, and Crack in structure, Brittle Fracture, Ductile
Fracture. Griffith’s criterion, modern design — strengths, stiffness and toughness. Stress intensity approach.

UNIT Il STRESS ANALYSIS FOR MEMBERS WITH CRACKS 9 Periods
Linear elastic fracture mechanics, Crack tip stress and deformations, Relation between stress intensity
factor and fracture toughness, Stress intensity based solutions. Crack tip plastic zone estimation, Plane
stress and plane strain concepts. The Dugdale approach, the thickness effect.

UNIT Ill ELASTIC — PLASTIC FRACTURE MECHANICS 9 Periods
Elastic—plastic factor criteria, crack resistance curve, J-integral, Crack opening displacement, crack tip
opening displacement. Importance of R-curve in fracture mechanics, experimental determination of J-
integral, COD and CTOD!

UNIT IV FATIGUE AND FATIGUE CRACK GROWTH RATE 9 Periods
Introduction to fatigue, factors Affecting Fatigue, Fatigue loading, various stages of crack propagation, the
load spectrum, approximation of the stress spectrum, the crack growth integration, fatigue crack growth

laws.

UNIT V FRACTURE TOUGHNESS AND FATIGUE TESTING OF METALS 9 Periods
Specimen size requirements, various test procedures, effects of temperature, loading rate and plate
thickness on fracture toughness. Fracture testing in shear modes, fatigue testing, and NDT methods.

TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to

a) Learn and understand the mechanical behavior of a material under various loading conditions

b) Acquire knowledge about the concept of stress concentration and able to plot S-N curves for

various component fractures.
¢) Have Exposure on nonlinear fracture-mechanics parameters, such as J and T integral.
d) Get Knowledge about the rate of stress concentration statistical aspects of fatigue behaviour and

Ch';irk;/
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Finite Element analysis.
e) Analyze the effect of fatigue and fracture mechanics to engineering issues.




TEXT BOOKS

1. Jayatilake. “Fracture of Engineering Brittle Materials”, Applied Science, London. 2015.

2. Karen Hellan “Introduction to Fracture Mechanics”, McGraw Hill Pub.2012.

3. R.W. Hertzberg, Callister, Deformation and Fracture Mechanics of Engineering Materials, Fourth
Edition, John Wiley and Sons, Inc., 2014

REFERENCE BOOKS

1. T.L Anderson, “Fracture Mechanics — Fundamentals and Application”, CRC press 2012.
2. David Broe “Elementary Engineering Fracture Mechanics”, Artinus Nijhoff, London 2007.
3. Rolfe and Barsom “Fracture and Fatigue Control in Structures”, Printice Hall 2000.

Course outcome Ps |Ps |Ps |P (P |P (P |P |P (P |P (P |P |P |P
01/02(03|01/02(03|(04|05(06|07|08|09|10(11]12
C01 | Learn and understand the mechanical
behavior of a material under various | 3 | 2 312131 1 1
loading conditions
C02 | Acquire Knowledge about the concept of
stress concentration and able to plot S-N | 3 | 3 312 (3|1 2 1
curves for various component fractures
C03 | Have Exposure on nonlinear fracture -
mechanics parameters such as J and T| 3 | 3 31231 1 1
integral
C04 | Get Knowledge about the rate of stress
concentration statistical aspect of fatigue | 3 | 3 312131 1
behavior and finite elememt analysis
CO5 | Analyze the effect of fatigue and fracture
Y . . . g 2 312|131 1
mechanics to engineering issues ‘ l
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Pre-requisite: Aircraft Systems and Instruments
COURSE OBJECTIVE
The students will be able to
a) Understand the needs of avionics for both Civil and Military Aircraft.
b) Know the knowledge about digital electronic principles and working operations of digital circuit
¢) Integrate the digital electronics with cockpit equipment.
d) Understand the various principles in flight desk and cockpit panels.
e) Study the communication and navigation systems.

UNIT 1 INTRODUCTION TO AVIONICS 9 Periods
Need for Avionics in civil and military aircraft and space systems — Integrated Avionics and Weapon system
— Typical avionics sub systems — Design and Technologigs.

UNIT Il PRINCIPLES OF DIGITAL SYSTEMS 9 Periods
Digital Computers — Micropracessgrs — Memories- Multiplexers ;ﬂ De-multiplexers-Latches and Flip
FlopsCounters-Shift Registers: Memories- A/D and D/A converters

UNIT 1l DIGITAL AVIONICS ARCHITECTURE 9 Periods
Avionics system architecture-Data buses Mil=§TD 1553 B-ARINC 429-ARINC 629. Avionics Full-Duplex
..... Switched Ethernet.

UNIT IV FLIGHT DECK AND COCKPITS 9 Periods
Control and display technologies, CRT, LED, LCD, EL and plasma panel - Touch screen - Direct voice input(DVI)
- Civil cockpit and Military cockpit: MFDS, HUD, MFK, HOTAS

UNIT V COMMUNICATION AND NAVIGATION SYSTEMS 9 Periods
Communication Systems: Radio Frequency Spectrum, HF, VHF, UHF, SATCOM, ATC Transponder and
Interrogator, TCAS, GPWS, and ADS-B.
Navigation Systems: Classification, VOR/DME, LORAN, RNAV, Doppler and Inertial Navigation, Satellite
Navigation, Hybrid Navigation — Approach and Landing aids: ILS, GLS and MLS.
TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to

a) Understood the needs of Avionics in Civil, Military Aircraft and Space systems.

b) Apply basic inputs to aircraft digital instruments for efficient output.

¢) Knowledge about the various Avionics systems architecture and apply to sub systems in Aircraft.

d) Demonstrate the principles for different displays used in aircraft systems.

e) Awareness of communication and navigation systems and their applications in aircraft.

TEXT BOOKS
1. Malcrno A.P. and Leach, D.P., “Digital Principles and Application”, Tata McGraw-Hill, 8th edition,
2014.

2. R.P.G.Collinson ‘introduction to avionics systems’, springer 2nd edition 2006.
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REFERENCE BOOKS
1. MikeTooley David Wyatt “Aircraft Navigation and Communication Systems” 1% edition, Elsevier,
England, 2007.
2. Brain Kendal, “Manual of Avionics”, The English Book House, 3rd Edition, New Delhi, 2011.
Gaonkar, R.S., “Microprocessors Architecture — Programming and Application”, Wiley and Sons Ltd-
New Delhi, 5" edition, 2011.

Course outcome Ps|Ps|Ps|P [P [P |P |P |P (P |P |P |P |P |P
01(02(03(01(02(03|04|05|06|07|08|09 |10 |11 |12
C01 | Understood the needs of Avionics in Civil
. . 3 |2 2 12 |3 |1 2 2
Military Aircraft and space systems
C02 | Apply basic inputs to aircraft digital
.ppy i |pus- .oalrcra igita 3 |1 2 12 13 |1 5 1
instruments for efficient output
C03 | Knowledge about the wvarious Avionics
system architecture and apply to sub |3 |2 2 |2 |2 |1 2 1
sustem in aircraft
C04 | Demonstrate the principles for different
. . 3 |3 1 (2 (3 |1 2
displays used in aircraft systems
CO5 | Awareness of communication and
I L 2 3 2 1 1 1
navigation system used in aircraft system
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715AET03 Airline and Airport Management
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Pre-requisite: Air Traffic Control and Aerodrome Design
COURSE OBIJECTIVE
The students will be able to
a) Gain the knowledge about Airline, Airport management principles and their functions.
b) Acquire knowledge about economic parameters in an aviation industry.
c) Understand the basic steps involved in airline, airport scheduling and maintenance.
d) Ensure methods to follow the aircraft maintenance reliability.
€) Apply the product quality technologies to use in aircraft maintenance.

UNIT 1 AIRLINE AND AIRPORT ADMINISTRATION 9 Periods

Development of air transportation, comparison with other modes of transport — Role of IATA, ICAO —
The general aviation industry airline — Factors affecting general aviation, use of aircraft, airport: airline
management and organization — levels of management, functions of management, Principles of
organization planning the organization=rchart, staff departments & line departments.

UNIT Il AIRLINE ECONOMICS 9 Periods
Forecasting — Fleet size, Fleet planning, the aircraft selection process, operating cost, passenger
capacity, load factor etc. — Passenger fare and tariffs — Influence of geographical, economic & political
factors on routes and route selection.

Fleet Planning: The aircraft selection process — Fleet commonality, factors affecting choice of fleet, route
selection and Capitol acquisition —K/a’[g’won & Depreciation — Budgeting, Cost planning — Aircrew
evaluation — Route analysis — Air¢raft evaluation, '

UNIT [l PRINCIPLES OF AIRLINES SCHEDULING 9 Periods
Equipment maintenance, Flight operations and crew scheduling, Ground operations and facility
limitations, equipment’s and types of schedule — hub & spaoke scheduling, advantages / disadvantages &
preparing flight plans — Eircrqft scheduling in line with aircraft maintenance practices.

UNIT IV AIRCRAFT RELIABILITY 9 Periods
Aircraft reliability — The maintenance schedule & its determinations — Condition monitoring maintenance
— Extended range operations (EROPS) & ETOPS — Ageing aircraft maintenance production.

UNIT V TECHNOLOGY IN AIRCRAFT MAINTENANCE 9 Periods
Airlines scheduling (with reference to engineering) — Product support and spares — Maintenance sharing -
Equipment’s and tools for aircraft maintenance — Aircraft weight control — Budgetary control. On board
maintenance systems — Engine monitoring — Turbine engine oil maintenance — Turbine engine vibration
monitoring in aircraft — Life usage monitoring — Current capabilities of NDT — Helicopter maintenance —
Future of aircraft maintenance.

TOTAL: 45 Periods

Faculty of Aeronauti¢al Engineering
ADHIYAMAAN COLLEGE OF ENGINEERING (Autonomous)
Hosur - 35 109, Tamil Nadu.



COURSE OUTCOME

On successful completion of this course, student should be able to

a) Analyze the design requirements related to Airport Management operations.
b) Estimate the runway requirements for performance of aircraft during takeoff and landing.

¢) Understood the functions and operation of the aircraft control, ground electronics airfield lighting,

runway and taxi way markings.

d) Appreciate the importance of weather, safety and collision avoidance to ensure Aviation safety and

Security.

e) Familiarize with next generation Radar, communication, ATC network and compliance to

environmental acts.

TEXT BOOKS

1. Fedric J.H., “Airport Management”, Wadsworth Publishing Company, California, 1993.
2. C.H. Friend, “Aircraft Maintenance Management” Longman- 2000.

REFERENCE BOOKS

1. Gene Kropf “Airline Traffic Procedures “McGraw-Hill; First Edition January 1, 1949.
2. George Lloyd Wilson, Leslie Aulls Bryan “Air Transportation” Prentice-Hall, Aeronautics-1949.
3. Alexander T Wells, “Air Transportation”, Wadsworth Publishing Company, California, 1993.

Course outcome ps [ps|ps|p [P [P [P [P [P [P [P [P ]r PP
[
01/02|03|01(02|03|04|05|06(07|08|09|10]| 11|12
CO1 | Analyze the design requirements related to
ek i 3 |3 2 |1 ]2 |2 2 1
airport Management operations
CO2 | Estimate the runway requirements for
performance of aircraft during takeoff and | 3 | 1 2 |1 |3 |2 2 1
landing |
C03 | Understood the functions and operation of -
the aircraft control ground electronics
[ . . I . 3 |2 2 |12 |2 |2 2 1
airfield lighting, runway and taxi way
marking [
C04 | Appreciate the importance_ of weather, | | |
safety and collision avoidance to ensure | 3 | 2 1 (3 (3 |2 1 |
Aviation safety and security
CO05 | Familiarize with next generation Radar, : Bl
communication, ATC network and 1 |3 2 3 2 1
compliance to environment acts | [ l
|
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715AETO04 Vibrations and Aero elasticity
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Pre-requisite: Engineering Mechanics

COURSE OBJECTIVE
The students will be able to
a) Understand the simple harmonic motion and terminologies involved in D’ Alembert’s principle of
motion.
b) Divide vibrations based on the parameters and their significant measuring instruments.
¢) Know the multi degree freedom of a system and its importance.
d) Know the natural frequency of a given object by numerical examples.
e) Understand the application of Aero elasticity and its effects on aircraft components.

UNIT! BASIC NOTIONS 9 Periods
Simple harmonic motion — Terminologies — Newton’s faw — D’ Alembert’s principle —Energy Methods

UNIT Il SINGLE DEGREE OF FREEDOM SYSTEMS : 9 Periods
Free y_ib’r‘ations: — Damped vibrations — Forced Vibrations, with and without damping —support excitation —
Vibration measuring instruments.

UNITIIl MULTI DEGREES OF FREEDOM SYSTEMS 9 Periods
Two degrees of freedom systems — Static and Dynamic couplings vibration absorber- Principal co-
ordinates, Principal modes and orthogonal condition — Eigen value problems. Hamilton’s principle-
Lagrangian equation and application — Vibration of elastic bodies- Vibration of strings- Longitudinal,
Lateral and Torsional vibrations.

UNITIV APPROXIMATE METHODS 9 Periods
Rayleigh’s and Holzét M&thods to find naturai frequencies.

UNITV ELEMENTS OF AEROELASTICITY 9 Periods
Concepts — Coupling — Aero elastic instabilities and their prevention — Basic ideas on wing divergence,
loss and reversal of aileron control — Flutter and its prevention.
TOTAL: 45 Periods

COURSE OUTCOME
On successful completion of this course, student should be able to

a) Understand the basics of vibrations and simple harmonic motion.

b) Differentiate between types of vibrations according to dampness and particle motion.

¢) Learn and Understand the need of a multi degrees of freedom particle and its characteristics.

d) Measure the natural frequency of an object by using Rayleigh and Holzer method.

e) Explain the formation of Aileron reversal, flutter and wing divergence.
TEXT BOOKS

1. S.S.Rao, “Mechanical Vibrations”, Pearson Education Inc., 4th Edition, 2011.

2. V.P.Singh “Mechanical Vibrations”, Dhanpat Rai& Company Pvt Ltd, 3rdEditiop, 2011.

Chairman
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REFERENCE BOOKS
1. Scanlon R.H. & Rosenbaum R, “introduction to the study of aircraft vibration & flutter”, john Wiley
and sons. New York, 2014.
2. Y. C. Fung “An Introduction to the Theory of Aero elasticity”— New York, Don Mills 2008.
3. Morse, Hinkle, R.T., “Mechanical vibrations”, — Prentice hall, New York, 2012,

Course outcome Ps |Ps |Ps (P (P |P (P |P |P P |P |P |P
01/02(03(01|02|03|04|05|06|07|08|09]|10

CO1 | Understand the basics of vibration and

. . . 3 |2 3 |3 (2 |2 2
simple harmonic motion

C02 | Differentiate between types of vibration
according to dampness and particle |3 |2 3 [3 (3 |2 1

motion

‘ C03 | Learn and Understand the need of a multi
degrees of freedom particle and its (3 |2 | |2.2.]2 |2 1
characteristics

C04 | Measure the natural frequency of an
object by using Rayleigh and holzer | 3 |2 112 |3 |2
method '

CO05 | Explain the formation of Aileron reversal
flutter and wing divergence
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715AEEQ7 High Temperature Materials
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COURSE OBJECTIVES

a) To acquaint the student with the fundamentals of creep.

b) To make the student understand about design with creep resistance.

¢) To familiarize the student about fracture, cracks and their mechanics.

d) To introduce to the student about oxidation and corrosion in hot environments.

e) To acquaint the student with various super alloys and other materials.
UNIT1 CREEP 9 Periods
Factors influencing functional life of components at elevated temperatures, definition of creep curve,
various stages of creep, metallurgical factors influencing various stages, effect of stress, temperature and
strain rate.

UNIT 11 DESIGN FOR CREEP RESISTANCE 9 Periods
Design of transient creep time, hardening, strain hardening, expressions of rupture life of creep, ductile
and brittle materials, Monk man-Grant relationship.

UNIT Il FRACTURE 9 Periods
Various types of fracture, brittle to ductile from low temperature to high temperature, cleavage fracture,
and ductile fracture due to micro void coalescence-diffusion controlled void growth; fracture maps for
different alloys and oxides.

UNIT IV HO 10N 5 9 Periods

Oxidation, Pilling, Bed worth ratio, kinetic laws of oxidation- defect structure and control of oxidation by
alloy additions, hot gas corrosion deposit, modified hot gas corrosion, fluxing mechanisms, effect of
alloying elements on hot corrosion, interaction of hot corrosion and creep, methods of combat hot

corrosion.

UNIT v SUPERALLOYS AND OTHER MAT

ia L VIATERIALS 9 Periods
Iron base, Nickel base and Cobalt base super alloys, composition control, solid solution strengthening,
precipitation hardening by gamma prime, grain boundary strengthening, TCP phase, embrittlement,
solidification of single crystals, Intermetallic, high temperature ceramics.

TOTAL: 45 Periods
COURSE OUTCOMES

On successful completion of this course, students should be able to

a) Acquire knowledge of creep and their different stages of creep curve.
b) Understand the mechanical behavior of material rupture life of brittle and ductile.
¢) Analyze the concept of fracture and their mechtanics due to elevated temperature.
d) Attain the knowledge about oxidation and hot corrosion by addition of alloy elements.
e) Familiarize the various super alloys and other materials.
TEXT BOOKS
1. Hertzberg R. W., “Deformation and Fracture Mechanics of Engineering materials”, 4thEdition, John

Wiley, USA, 1996.
2. Courtney T.H, “Mechanical Behavior of Materials”, McGraw-Hill, USA, 1990.
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REFERENCES BOOKS
1. BoyleJ.T, Spencer |, “Stress Analysis for Creep”, Butterworths, UK, 1983.
2. Bressers. )., “Creep and Fatigue in High Temperature Alloys”, Applied Science, 1981.
3. MclLean D., “Directionally Solidified Materials for High Temperature Service”, The Metals Society,

USA, 1985.
Course outcome ps [ ps|[ps|p [P [P [P [P [P [P P |P |P |P
01/02|(03|/01|02|03|04|05|06|07|08|09]|10]11
C01 | Acquire k fedge of hei
.cqmre nowledge of creep and their 5 |3 11112 |1 5 1
different stages of creep curve
| 02 | Understand the mechanical behavior of
. . . ) 3 |2 2 /1 |1 |3 3 1
material rupture life of brittle and ductile
€03 | Analyze th t of fract d thei i
n yze- e concept of fracture an eir 5 1213 1213 |3 |2 3 1
mechanics due to elevated temperature
4 | Attain the k I idati
Cco ttain t e. nowedgfe.about oxidation and 3 |3 2 12 12 |14 1
hot corrosion by addition of alloy elements
05 | Familiarize th i il d
CO5 amuarlze'evarloussupera oy_s‘afj 3 |3 5 13 |3 |1 5
other materials
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715MEO02 Non-destructive Testing and Materials

w -
o -
[== B -
w O

PRE-REQUISITES: Knowledge of Manufacturing technology and Material science are required.
COURSE OBJECTIVES

a) To understand principle behind various NDT techniques.

b) To study about NDT equipments and accessories.

¢) To learn working procedures of various NDT techniques.

d) To know the applications and recent trends in NDT.

e} To know about the NDT techniques for flaw detection.

UNIT I INTRODUCTION AND VISUAL INSPECTION TECHNIQUE 9 Periods
Introduction to various non-destructive methods — Comparison of Destructive and Non destructive Tests,
Visual Inspection, Optical aids used for visual inspection, Applications.

UNIT 11 LIQUID PENETRANT TESTING AND MAGNETIC PARTICLE TESTING” 9 Periods
Physical principles, procedure for penetrant testing, Characteristics of penetrants - Developers, Penetrant
testing methods — Applications, Principle of MPT, Magnetising technical and procedure used for testing a
component, Equipment used for MPT, Applications

UNIT It EDDY CURRENT TESTING AND ACOUSTIC EMISSION TESTING * 9 Periods
Principles, Instrumentation for ECT, Various Techniques — High sensitivity Techniques, Single, Multi and high
frequency ECT, Applications - Principle of AET, AE signal parameters, Applications.

UNIT IV ULTRASONIC TESTING 9 Periods
Introduction, Principle of operation, Types of Ultrasonic propagation — Ultrasonic probes. Types of Ultrasonic
Transducers — Testing Techniques and Inspection methods — Pulse Echo, ABC scans, Transmission angle
beam, Testing procedures and its applications.

UNIT V RADIOGRAPHY, COMPARISON AND SELECTION OF NDT METHODS 9 Periods
Basic principle, Effect of radiation of Film, Radiographic Imaging — Inspection Fechnigues = Single \A_@lj s,mgﬁa
image, Double wall Penetration & Multiwall Penetration technigue — Comparison and seléction gﬁ@'ig\us NI
techniques.
TOTAL : 45 Periods

COURSE OUTCOMES
The students will be able to

a) Apply scientific and technical knowledge to the field of non-destructive testing.

b) Use the relevant non-destructive testing methods for various engineering practice.

c) Analyse and interpret the defects to improve the overall quality of products.

d) Develop their skills in inspection of the components.

e) Increase overall reliability of the products by selection of suitable inspection techniques.

Board of Studies
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TEXT BOOKS

1. JPrasad, and CGK Nair, “Non Destructive Testing and Evaluation of materials”, Tata McGraw Hill, 2017.
2. RaviPrakash, “Non Destructive Testing Techniques”, New Age International, 1% Edition revised, 2010.

REFERENCE BOOKS

1. Baldev Raj and B.Venkataraman, “Practical Radiology”, Narosa Publishing House, 2004.
2. Baldev raj, T Jeyakumar, M. Thavasimuthu “Practical Non-Destructive Tesitng” Narosa Publishing

house, New Delhi, 2002.

3. Krautkramer.), “Ultra Sonic Testing of Materials”, 1st Edition, Springer — Verlag Publication, New York,

1996.
Course outcome Ps |Ps |Ps |P |P |P |P |P [P |P [P [P [P |P |P
01]/02|03|01/02|03|04|05|06|07|08|09|10]|11 |12
C01 | Apply scientific and technical knowledge to
. ' o . 3 13 3 |13 [2 |2 1 1
the field of non-desfructive testing
C02 | Use the relevant non-destructive testing
- e . ) 3 13 2 [1 |2 |2 2 1
methods for various engineering practice
€03 | Analyse and interpret the defects to
L i . 3 3 1 1 1 2 3 1
improve the overall quality of products.
C04 | Develop their:skills in inspectionofthe_ —
3 |3 2 |1 |2 |1 2
components .
CO05 | Increase overall reliability of the products
by selection of suitable inspection |3 |3 2 |12 |2 |1 2
techniques
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715AEP07 Avionics Laboratory
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Pre-requisite: Digital Electronics and Microprocessor

COURSE OBIJECTIVE
Design and implementation of data buses in avionics with MIL — Std. 1553B and remote terminal
configuration and their importance in different applications in the field of Avionics.

LIST OF EXPERIMENTS DIGITAL

ELECTRONICS:

1. Addition/Subtraction of binary numbers.

2. Multiplexer/ De- Multiplexer Circuits.

3. Encoder/Decoder Circuits.

4. Timer Circuits, Shift Registers, Binary Comparator Circuits.
MICROPROCESSORS:

5. Addition and Subtraction of 8-bit and 16-bit numbers.

6. Sorting of Data in Ascending & Descending order.

7. Sum of a given series with and without carry.

AVIONICS DATA BUSES:
11. Study of Different Avionics Data Buses.
12. MIL-STD — 1553 Data Buses Configuration with Message transfer.
13. MIL-STD — 1553 Remote Terminal Configuration.

TOTAL: 45 Periods

LIST OF EQUIPMENT (for a batch of 30 students)

SI.No Items Quantity Experiment No.
1. Adder/Subtractor Binary bits Kit 6 1
2. Timer Kit 6 1
3. Encoder Kit 6 3
4, Decoder Kit 6 3
5. Comparator Kit 6 4
6. Multiplexer Kit 6 2
7. De- Multiplexer Kit 6 2
8. Shift Registers Kit 6 4
9. Electronic Design Experimenter 6 6,7,9,10
10. Microprocessor 8085 Kit 9 5,6,7,8,9,10
11. 4 Digit 7 Segment Display 3 6
12. Switches & LED’s Circuit 3 6
13. 16 Channel AD Converter 6 10,9
14. Digital to Analog Converter 6 10
15. Cathode Ray Oscilloscope 3 9,10
16. Regulated Power Supply (5V DC) 9 1,2,3,4
17. MIL-Std 1553B Setup with Remote Terminal 1 12,13
Chairman
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‘ Computers

11,12,13

COURSE OUTCOMES
After successful completion of this course, the students should be able to

a) Design and analyze complex digital circuits.
b) Develop and execute assembly language programs using 8085 for any applications.
¢) Interface and control stepper motors using 8085 microprocessor.
d) Integrate avionic systems using MIL-STD-1553B data bus.
e) Integrate avionic systems using ARINC 429 data bus.
Course outcome Ps |Ps |Ps |P |P |P |P |P |P |P |P |P |P |P |P
01{02(03|01(02|03|04|05|06(07|08|09]|10](11]12
C01 | Design and analyze complex digital circuits | 3 | 2 2 |12 |2 |1 2 1
D by |
Cco2 evelop anq execute assembly .ang'uge 3 | 5 12 13 |3 1 1
programs using 8085 for any applications
C Interf d trol st t i
03 | Inte ac.e and control stepper motors using 3 ; ) 1 1 i 1 1
8085 micro processor
C04 | Integrate avionic system using MIL-STD-
3 |1 1 /2 |2 |2 1
15538 data bus
CO5 | Integrate avionic system using ARINC429 :
3 1 2 1 2 2 1
data bus
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715AEPO7 Aircraft Systems Laboratory
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Pre-requisite: Aircraft Systems and Instruments

COURSE OBJECTIVE
To train the students “ON HAND” experience in maintenance of various air frame systems in aircraft and
rectification of common snags.
LIST OF EXPERIMENTS

. Aircraft “Jacking Up” procedure.

. Aircraft “Levelling” procedure.

. Control System “Rigging check” procedure.
. Aircraft “Symmetry Check” procedure.

4

. “Pressure Test” To assess hydraulic External/lnternal Leakage.

. “Functional Test” to adjust operating pressure.

© N N L R W N =

TOTAL: 45 Periods

LIST OF EQUIPMENTS (for a batch of 36 students)

S.No Items Quantity Experiment No.
1. Serviceable aircraft with all above 1 1to010
systems
2. Hydraulic Jacks (Screw Jack) 4 4,5,10
3. Trestle adjustable 1 1,2,4,8
4, Spirit Level 2 1,2,4,8
5. Levelling Boards 2 8
6. Cable Tensiometer 1 8
7. Adjustable Spirit Level 1 8
8. Plumb Bob 2 8
9. Brake load test rig 1 9

COURSE OUTCOMES

After successful completion of this course, the students should be able to

a) Perform aircraft jacking in order to perform maintenance and inspection.

b) Remove and reinstall aircraft wings and undercarriage using manufacturer’s manual.

¢) Disassemble and assemble sub components of aircraft engines to perform maintenance and
inspection.

d) Describe engine ground running procedure.

€) Troubleshoot various systems of aircraft.

Chairman
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Course outcome Ps |Ps |Ps |P |P |P |P |P [P |P [P P [P |P |P
01/02|{03|01|02|/03|04|05/06|07|08|09|10]|11]12
C01 | Perf i ft jacki i 1
erform allrcrat jac mg. in c?rder ol 3 113 11 |3 1 9
perform maintenance and inspection
C02 | Remove and reinstall aircraft wings and
undercarriage  using manufacturer's | 2 | 2 2 |3 |1 |2 2 1
manual
C03 | Disassemble and assemble sub
components of aircraft engines to perform | 2 | 2 2 |12 |1 |3 2 1
maintenance and inspection
C04 | Describ i d i
escribe  engine  groun running 3 |3 112 15 |3 5
procedure
CO5 | Troubleshoot various system of aircraft 2 |2 3 12 |2 |1 1
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715AEPO8 Design and Fabrication of Aeromodelling
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COURSE OBIJECTIVES
The students will be able to

a) Define the problem for the project work.
b) Create aircraft system component models using CATIA, AutoCAD, etc.
c) Conduct experiments by considering the constraints such as economics, environment, health and
safety.
LIST OF EXPERIMENTS
2. Determining the existing solutions.
3. Proposing new solutions.
5.4
6
7.
TOTAL: 45 Periods
GUIDELINES
1 Selection of a topic or project title in consultation with project guide.
2 Develop a project planning strategy.
3. If it is an industry-sponsored project, a concurrent letter from industry is required.
4 A maximum of 4 students per group will do the project.
5. The project may be done in one of the labs under the supervision of a guide or in the selected
industry.
6. At the end of the project, a report will be written and a technical presentation along with
demonstration will be made by the students.
7. The report, project demonstration and technical presentation will be evaluated at the end of

the semester.
COURSE OUTCOMES
After successful completion of this course, the students should be able to

a) Apply the knowledge of Mathematics, Science, and fundamentals of Aerodynamics, Structures, and
Propulsion to identify and formulate the engineering problems in aerospace applications.

b)Analyze and estimate the cost and time

¢)Simulate, analyze and interpret data using software tools such as MATLAB, ANSYS fluent, CFX,
CFD++, ICEM CFD, GAMBIT, etc.

d)Develop a project planning strategy and work as an individual or as a member on project teams
and communicate the results effectively by compiling project reports and presentations.

¢)Develop an end product and prepare a technical report/paper.

Faculty of Aeronauti¢al Engineering
ADHIYAMAAN COLLEGE OF ENGINEERING {Autonomous)
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Course outcome Ps |Ps |Ps |P |P (P |P |P |P |P P P |P |P |P
01L|02(03|/01|02(03|04|05|06|07|08|09]|10 11|12
CO1 | Apply the knowledge of Mathematics,
Science, and fundamentals of |3 |3 2 |2 (2 |3 2 2
Aerodynamics, structure, and Propulsion
C02 | Analyze and estimate the cost and time
3 |3 112 |2 |3 1 2
C03 | Simulate, analyze and interpret data using
software tools such as MATLAB, ANSYS
fluent, CFX, CFD++, ICEM CFD, GAMBIT, 3 |3 1 /1 |2 |3 1 1
etc.
C04 | Develop a project planning strategy and
work as an individual or as a member on
project teams -and communicate the |3 |3 2 2 |3 2
results effectively by compiling project [
reports and presentations
CO5 | Deveiop an end product and prepare a
technical report/paper. 3 |2 2 |3 |2 |3 1
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715AEP12 Industrial internship
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COURSE OBIJECTIVE
a) Engage and motivate-student learning.
b) Connect academic concepts and knowledge to skills and responsibilities required for various
careers.
c) Develop occupational and employment skills and habits.
d) Contributes to an understanding of how a business/professional organization operates.

e) Allows student access and a chance to become acclimated to various work environments.

f) Establishes desirable work habits, attitudes, and communication skills while developing a sense of
responsibility

LIST OF EXPERIMENTS

Introduction to professional industrial internship program.

Planning of industrial internship program.

Dos and Don’ts during an industrial internship program.

‘Time management and document management activities.

Essential qualification skills to perform a role.

Role playing as an administrator and select the students who fit the roles.
Required forms and other official documents to undergo industrial internship.

Role playing as a coordinator of industrial internship.

¥ XN AR

Responsibilities to be as an administrator. -
10. Handling of critical and stressful situations.
TOTAL: 45 Periods

COURSE OUTCOME
Students will able to
a) Undergo and organize an industrial internship.
b) Handle stressful and critical situation.
c) Efficiently interact with the industry.
d) Efficient decision making
e) Responsibility of administrator

Course outcome lps|ps|ps|p [P [P [P [P [P [P [P [P [P [P |P
01/02|03|01[02 /03|04 |05|06|07/|08|09|10|11 12
co1 ::]::fnrf;p and organize an industrial 3 |3 3 |3 I 5 | 5 ] 1
C02 | Handle stressful and critical situation 3 /3] |2 13 ]1 1 2 1
| CO3 | Efficiently interact with the industry 3 |3 3 | 11 |2 2 1
CO4 | Efficient decision making 3 |3 2 [3 12 |1 1
C05 Responsibilityofadministrat-o_r ) 13 |3 j3 2 11 |2 | 1 |
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815AETO01 Rocket and Missiles

COURSE OBIJECTIVES
The students will be able to
a) Understand the Fundamentals and uses of solid, liquid and hybrid propellants in
rocket systems.
b) Describe the drag and lift forces acting on rocket and missile.
c) Predict the solid rocket motors to achieve specific missile mission goals.
d) Understand the launch vehicle booster rocket systems and its separation
techniques.
e) Gainthe knowledge about selection of materials in rockets and missiles.

UNIT | (ROEKETSSYSTEMS! 9 Periods
Ignition Sse in rocets = Types of Igniters — Igniter Design Considerations — Design Consideration
of liquid Rocket Combustion Chamber, Injector Propeilant Feed Lines, Valves, Propellant Tanks
Outlet and Helium Pressurized and Turbine feed Systems — Propellant Slash and Propellant Hammer
- Elimination of Geysering Effect in Missiles — Combustion System of Solid Rockets.

UNIT Il AERODYNAMICS OF ROCKETS AND MISSILES 9 Periods
Airframe Components of Rockets and Missiles — Forces Acting on a Missile While Passing Through
Atmosphere — Classification of Missiles - methods of Describing Aerodynamic Forces and Moments —
Lateral Aerodynamic Moment — Lateral Damping Moment and Longitudinal Moment of a Rocket -
lift and Drag Forces — Drag Estimation — Body Up wash and Downwash in Missiles — Numerical
Problems.

UNIT Il ROCKET MOTION IN FREE SPACE AND GRAVITATIONAL FIELD 9 Periods
One Dimensional and Two Dimensional rocket Motions in Free Space and Homogeneous
Gravitational Fields — description of Vertical, Inclined and Gravity Turn Trajectories — Determination
of range and Altitude Simple Approximations to Burnout Velocity.

UNIT IV STAGING AND CONTROL OF ROCKETS AND MISSILES 9 Periods
Rocket Vector Control — Methods — Thrust determination — SITVC — Multistaging of rockets — Vehicle
Optimization — Stage Separation Dynamics ~ Separation Techniques.

AATERIALS FOR ROCKETS AND MISSILES | 9 Periods
Selection of Materials — Special Requirements of Materials to Perform under Adverse Conditions.

TOTAL: 45 Periods
COURSE OUTCOMES
On successfully completing of this course, students will be able to
a) Design Consideration of liquid Rocket Combustion Chamber and Igniter.
b) Acquire the knowledge about Aerodynamic Forces and Moments. Lateral Damping Moment
and Longitudinal Moment of a Rocket.
¢) Learn about the 1D and 2D rocket Motions in Free Space and Homogeneous Gravitational
Fields.
d) Understood the Vertical, Inclined and Gravity Turn Trajectories in rocket motion and also the
rockets Separation Techniques.
e) Familiarize with the selection of suitable materials for different rocket systems /
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TEXT BOOKS
1. George Sutton “Rocket Propulsion and Space Dynamics”, Wiley India Pvt.ltd. Mar 2010.
2. Martin J. L. Turner, Rocket and Spacecraft Propulsion Principles, Practice and New
Developments (Third Edition), Springer Berlin Heidelberg New York 2009.

REFERENCE BOOKS
1. Ronald Flock “Gas Turbines and Jet and Rocket Propulsion”, Cambridge University press, Jan
2011.
2. Bill yenne “Principles of Guided Missile Design”, Creasy publishing 2012.
3. George M Siouris, “Missile guidance and control systems” Springer, 2004,
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815AEE03 Computer Integrated Manufacturing
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COURSE OBJECTIVES
The students will be able to
a) To impart knowledge about the integration of interdisciplinary fields of computer aided
design.
b) To design and analysis various automatic material handling systems.
¢) To make the students aware about various techniques of data collection.
d) To understand about the cellular technology.
e) To understand the application of robotics in industry.

UNIT| INTRODUCTION 9 Periods
Brief introduction to CAD and CAM — Manufacturing Planning, Manufacturing control- Introduction to
CAD/CAM - Concurrent Engineering-CIM concepts — Computerized elements of CIM system —Types of
production - Manufacturing models and Metrics — Manufacturing Control — Simple Problems — Basic
Elements of an Automated system — Levels of Automation — Lean Production and Just-In-Time
Production

UNIT Il PRODUCTION AND PROCESS PLANNING 9 Periods
Process planning — Computer Aided Process Planning (CAPP).— Logical steps in Computer Aided Process
Planning — Aggregate Production Planning and the Master Production Schedule — Material

Requirement planning — Capacity Planning- Control Systems-Shop Floor Control-inventory Control ~
Brief on Manufacturing Resource Planning-{l (MRP-1I) & Enterprise Resource Planning (ERP) - Simple
Problems.

UNIT Il CELLULAR MANUFACTURING 9 Periods
Group Technology(GT), Part Families — Parts Classification and coding — Simple Problems in Opitz Part
Coding system — Production flow Analysis — Cellular Manufacturing — Composite part concept —
Machine cell design and layout — Quantitative analysis in Cellular Manufacturing — Rank Order
Clustering Method - Arranging Machines in a GT cell — Hollier Method — Simple Problems.

UNIT IV FLEXIBLE MANUFACTURING SYSTEM AND VEHICLE GUIDANCE 9 Periods
Types of Flexibility - FMS — FMS Components — FMS Application & Benefits — FMS Planning and
Control- Quantitative analysis in FMS — Simple Problems. Automated Guided Vehicle System (AGVS) —
"AGVS Application — Vehicle Guidance technology — Vehicle Management &Safety.

UNITV INDUSTRIAL ROBOTICS 9 Periods
Robot Anatomy and Related Attributes — Classification of Robots- Robot Control systems — End
Effectors — Sensors in Robotics — Robot Accuracy and Repeatability - Industrial Robot Applications —
Robot Part Programming — Robot Accuracy and Repeatability — Simple Problems.

COURSE OUTCOMES TOTAL: 45 Periods
On successful completion of this course, students should be able to

a) Solve the design problems of different type of transfer mechanism.

b) Perform design and analysis of automatic storage and retrieval system.

c) Evaluate the space requirements of different storage system.

d) Design the workstation requirement for unattended operations and automated production
system.

e) Optimize the number of machines required for machine cell in a given production system.
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TEXT BOOKS
1. Vajpayee, K.S., Principles of Computer Integrated Manufacturing, Prentice Hall 2006.
2. Rao, P. N, Tewari, N. K. and Kundra, T. K., Computer Integrated Manufacturing, McGraw Hill
1998.

REFERENCE BOOKS
1. Groover, M. P. and Zimmers, E. W., CAD/ CAM, Dorling Kingsley.,2008.
2. Groover, M. P., Automation, Production systems and Computer Integrated Manufacturing,
Pearson Education Asia.,2009.
3. “Computer-Integrated Manufacturing: Current Status and Challenges” by Kiyoji Asai and |
Burhan Turksen.,2008.
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815AEEQ7 Operation Research

COURSE OBJECTIVES
Students will able to,
a) The industrial management and techniques of decision making, customer involvement,

work-study, incentive schemes.

b) The process improvement, the role of staffing, work study, incentives, health and safety
in management.

c) The queuing system and their characteristics.

d) The network construction and other network related topics.

e) The formulation of games and graphical solutions and dominance property.

UNIT | LINEAR PROGRAMMING 9 Periods
Linear programming, Definition, scope of Operations Research (O.R) approach and limitations of OR
Models, Characteristics and phases of OR Mathematical formulation of L.P. Problems. Graphical
solution methods.

UNIT I TRANSPORTATION PROBLEM 9 Periods

Formulation of transportation model, Basic feasible solution using different methods, Optimality.-.
Methods, Unbalanced transportation problem, Degeneracy in transportation problems, Applications
of Transportatioh problems. Assignment Problem: Formulation, unbalanced assignment problem,
Traveling salesman problem.

UNIT ill SEQUENCING & QUEUING THEORY "~ 9 Periods

Johnson’s algorithm, n - jobs to 2 machines, n jobs 3machines, n jobs m machines without passing -
sequence. 2 jobs n machines with passing. Graphical solutions priority rules.

Queuing system and their characteristics. The M/M/1 Queuing system, Steady state performance
analyzing of M/M/ 1 and M/M/C queuing model.

UNIT IV PERT-CPM TECHNIQUES 9 Periods

Network construction, determining critical path, floats, scheduling by network, project duration,
variance under probabilistic models, prediction of date of completion, crashing of simple networks.

UNIT V GAME THEORY 9 Periods
Formulation of games, Two person-Zero sum game, games with and without saddle point, Graphical
solution (2x n, m x 2 game), dominance property
Total:45 periods

COURSE OUTCOMES
On successful completion of this course, student should be able to

a) Recall the history and describe the various management functions.

b) Identify the role of staffing, work study, incentives, health and safety in management.

c) Apply techniques of decision making, customer involvement, work-study, incentive schemes

and process improvement.
d) Describe the various management behavioral technique.
e) Acquire the knowledge about graphical solution for all the problems.

TEXT BOOKS
1. S. D. Sharma —Kedarnath Ramnath& Co Operations Research, Publishing House Private

Limited 2002.
2.F S Hiller and G } Leiberman “Introduction to Operations Research”

Publisher: newagepublishers second edition , 2009

“
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REFERENCE BOOKS

1

AM Natarajan, P. Balasubramani, ATamilaravari “Operation Research” Khanna Book
Publishing, New Delhi 2005

Hiller and liberman, McGraw Hill Introduction to operation research,
Himalaya Publishing House Private Limited. 5th edition 2001.

Ravindran, Phillips & Solberg, Wiley Operations Research: Principles and practice: Publisher:
Tata Mcgraw Hill. 2nd Edition 2007
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815AEP04 PROJECT WORK
0 0 14 10
Course Objective:

Students in a group of three or four will be assigned a project involving — design fabrication —
theoretical studies - experimental studies on some problem related to Aeronautical Engineering.

Continuous internal assessment marks for the project will be given during project review meetings. The student
has to prepare and present a detailed project report at the end of the semester and give a talk about the work
done. End semester examination mark will be based on viva voce examination.

Total: 300 Periods
Course Outcomes:
CO1: The students will be able to think innovatively.
CO2: The students will be able to works as team.
CO03: They will be able to understand the concept of system engineering and product developments.
C04: They will be in a position to use the theoretical knowledge in the practical applications.

CO5: They will be better placed to be practically exposed in the particular field of the domain, they work.

PO | PO |PO | PO | PO |PO|PO | PO |PO|PO|PO|PO |PS |PS |PS
Course Outcome
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