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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

A PEOI. Excel in professional career and/or higher education by acquiring knowledge

in Engineering principles through analytical, computational and experimental

methods

PEOCII. Design and analysis of components, systems appropriate to
Aeronautical/Aerospace engineering and solutions that are technically sound,

economically feasible and socially acceptable, including real life problems.

PEGIII. Exhibit professionalism, ethical attitude, communication skills, team work in

their professioal carrier and adapt to state of art through continuous improvement.
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PROGRAMME OUTCOMES (POs)

The students of Aeronautical Engineering will come out with:

a.

Engineering Knowledge  Apply the knowledge of mathematics, science,
engineeringfundamentals, and an engineeing speciaization to the solution of

complex engineaing problems.

Problem Analysis. Identify, formulate, review research literature, and
anayse  ©mplex engineeaing problemsreachingsubstantiatedonclusionsusing

first principlesof mathematicspatural sciences,and engineaing sciences.

Design/ Development of Solutions Design solutions for complex engineering
problemsand design system components or processes that rmned the
specified needs with appropriate mnsideration for the public health and séety,

and the cultural, societal, and environmental considerations.

Conduct Investigations of Complex Problems: Useresearchbasedknowledge and
research methods including design of experiments, analysis and interpretation of

data, and synthesis of the information to provide valid conclusions.

Modern Tool Usage: Create, select, and apply appropriate techniques, resources,
and modean engineeing and IT tools including prediction and modelling to complex

engineaing adivities with anunderstanding of the limitations.

The Engineer and Society: Apply reasoning informed by the contextual
knowledge to as®ss scieta, headth, sdety, legal and cultural issues and the

conseguent responsibilities relevant to the professional engineering pradice.

Environment and Sustainability: Understand the impact of the professional
engineging solutions in  societal and  environmental  contexts, and
demonstrate the knowledge of, and need for sustainade development.

Ethics:. Apply ethical principles and commit to professional ethics and

responsibilities and norms of the engineaing pradice.

Individual and Team Work: Function effectively as an individua, and as a

membe or leader in diverseteams,and in multidi saplinary setings.

Communication: Communicae effectively on complex engineaing adivities with
the engineaing community and with society at large, such as, being alde to
comprehend and write effective reports and design documentation, make effective
preseriations, and give and receive clear instructions.
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k. Project Management and Finance. Demonstrate knowledge and
understanding of the engineeing and management principles and apply these
to oned ®wn work, as a member and leader in a team, to manageprojects and in
multidi scipli nary environments.

[. Life-long Leaming: Remgnize the need for, and have the prepardion and
ahlity to engage inindependent and life-long leaming in the broadest context of

technological change
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MAPPING OF PEOs AND POs

POs | a b o d e f g h [ ] Kk

PEO-1 | X X X X X

PEO-2 X X X X

PEO-3 X X X X
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B.E. AERONAUTICAL ENGINEERING
Minimum Credits to be Earned : 178

FIRST SEMESTER

Objectives & .
out Maximum Marks
Code No. Course utcomes 1|1t | P | C Category
PEOs| POs CA ES | Total
MATRICES AND
15MA101 CALCULUS' (RIAN a,b 3| 2 0 4 50 50 100 BS
15PH102[ENGINEERING PHYSICS | LILIl1 a 210 2 3 50 50 100 BS
ENVIRONMENTAL
15CH103 SCIENCE 1,11 g 210 2 3 50 50 100 HSS
LANGUAGE ELECTIVE * - - - - - 3 100 - 100 HSS
BASICS OF ELECTRICAL
15GE105/AND ELECTRONICS (RIAN a 210 2 3 50 50 100 ES
ENGINEERING
ENGINEERING
15AE106 PRINCIPLES LI abd | 2|0 0 2 50 50 100 ES
15GE107|WORKSHOP PRACTICE (]| a,b,d,g 0| 0 2 1 50 50 100 ES
Total 11| 2 8 19 400 | 300 | 700 -
SECOND SEMESTER
Ogjetctlves 4 Maximum Marks
Code No. Course e L|T P C Category
PEOs| POs CA ES | Total
15MA201|VECTOR CALCULUS AND
COMPLEX ANALYSIS' (RIRIN a,b, 3|2 0 4 50 50 100 BS
PHYSICS ELECTIVE - - - - - 4 50 50 100 BS
CHEMISTRY ELECTIVE - - - - - 4 50 50 100 BS
LANGUAGE ELECTIVE II* - - - - - 3 100 - 100 HSS
ENGINEERING
15AE205 MECHANICS LI a,b 3| 2 0 4 50 50 100 ES
COMPUTER
15GE206 PROGRAMMING LI cde | 3|0 2 4 50 50 100 ES
15GE207|ENGINEERING GRAPHICS LIl a,e 0| O 4 2 50 50 100 ES
Total 91| 4 6 25 400 | 300 | 700 -
* Common to all branches of B.E./B.Tech

# Common

P Common to AE,AG,AU,CE,ME,MTRSBT,TT,FD (I Semester) and to CSE,FT,IT (Il Semester)

to all branches of B.E./B.Tech (Continuous Assessment)

W Common to AEAG,AU,ME,MTRS,BT,FT,TT,FD (I Semester) and to CE,CSE,ECE,EEE,EIE,IT (Il

Semester)

" Common to CE (I Semester) and to AE,AG,AU, ME,MTRS, BT,FT,TT,FD (Il Semester)
' Common toCE,CSE,ECE,EEE,EIE,ITl Semester) and taE, AG,AU,ME,MTRS,BT,FT,TT ,FD (ll

Semester)




Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |8

THIRD SEMESTER

Objectives & Maximum Marks
Code No. Course Outcomes L P C Category
PEOs POs CA | ES Total
15MA301 FOURIER SERIES AND [RIRN b 3 0 4 50 50 100 BS
TRANSFORMS ” &
BASICS OF
15AE302 |AERONAUTICAL [RIRN a,b 3 0 3 50 50 100 BS
ENGINEERING
FLUID MECHANICS AND
15AE303 MACHINERY [RIRN a,b 3 0 4 50 50 100 ES
15AE304 |SOLID MECHANICS [RIRN a,b 3 0 4 50 50 100 ES
APPLIED
15AE305 [THERMODYNAMICS AND | 11,111 a,b 3 2 4 50 50 100 ES
HEAT TRANSFER
AIRCRAFT MATERIALS
15AE306 AND PROCESSES 1L a,b,c 2 0 2 50 50 100 ES
FLUID MECHANICS AND
15AE307 IMACHINERY | a,b,c 0 2 1 50 50 100 PC
LABORATORY
STRENGTH OF
15AE308 IMATERIALS LI a,b,c 0 2 1 50 50 100 ES
LABORATORY
15AE309 [IMINI PROJECT | 1l al 0 2 1 100 - 100 EEC
LIFE SKILLS: BUSINESS y
15GE310 ENGLISH 1| J 0 2 - 100 - 100 EEC
Total 17 10 24 | 600 | 400 1000 -
FOURTH SEMESTER
Objectives & Maximum Marks
Code No. Course Outcomes L P C Category
PEOs POs CA | ES | Total
15MA405 [NUMERICAL METHODS’ LI a,b 2 0 3 50 50 100 BS
15AE402 |JAERODYNAMICS 1,11 a,b,c 3 0 3 50 50 100 PC
15AE403 [AIRCRAFT STRUCTURES | 11,11 a,b,c 3 0 4 50 50 100 PC
AIRCRAFT SYSTEMS
15AE404 [IMAINTENANCE AND 1L a,b,f 3 2 4 50 50 100 PC
INSTRUMENTS
AIRCRAFT PRODUCTION
15AE405 TECHNOLOGY 1L a,b,c 3 0 3 50 50 100 PC
15AE406 |CONTROL THEORY 1L abecd| 3 0 3 50 50 100 PC
FLIGHT SIMULATION
15AE407 LABORATORY I b,c,f 0 2 1 50 50 100 PC
AERODYNAMICS
15AE408 LABORATORY 1L a,b,c 0 2 1 50 50 100 PC
MACHINE DRAWING
15AE409 LABORATORY 1L a,e 0 2 1 50 50 100 PC
15AE410 |MINI PROJECT Il I al 0 2 1 100 - 100 EEC
LIFE SKILLS: VERBAL .
15GE410 ABILITY F 1,11 J 0 2 - 100 - 100 EEC
Total 17 12 24 | 650 | 450 1100 -

& Common to all branches of B.E./B.Tech. except CSE
F Common to all branches of B.E./B.Tech (NGredit Course)
® Common toAE, CE
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FIFTH SEMESTER
Objectives & Maximum
Code No. Course Outcomes L|T| P |C Marks Category|
PEOs| POs CA | ES| Total
15AE501|GAS DYNAMICS LI abc [ 3|0 0 3 |50|50( 100 PC
15AE502|AIRCRAFT STRUCTURES LILII abc | 3|2 0 4 |150|50( 100 PC
15AE503|PROPULSION | LILII a,b 310 0 3 |50(50| 100 PC
15AE504|FLIGHT DYNAMICS LI a,b 3|0 0 3 |50|50( 100 PC
ELECTIVE | - - - - - 3 |50(50| 100 PE
ELECTIVE Il - - - |- - 3 [50(50( 100 PE
15AE507|PROPULSION LABORATORY | LILIII abc | 0|0 2 1(50(50| 100 PC
AIRCRAFT STRUCTURES
15AE508 LABORATORY LILII abc | 0|0 2 1(50(50| 100 PC
CADD MODELING
15AE509 LABORATORY I c,e 0|0 2 1(50(50| 100 PC
15AE510{TECHNICAL SEMINAR | LI i 0O 2 1|50(50| 100 EEC
15AE511 |MINI PROJECT Il I al OO0 2 1 |100| - 100 EEC
15GE511|LIFE SKILLS: APTITUDE I 1L a,b OO0 2 - 1100] - 100 EEC
Total 12| 2 | 12 | 24|700{500| 1200 -
SIXTH SEMESTER
goeqiiesd Maximum Markg
Code No. Course Outcomes L|T P C
PEOs| POs CA | ES| Total |Category,|
15GE601{PROFESSIONAL ETHICS 1,11 fgh | 2|1 0| O [ 2|50(50( 100 | HSS
15AE602|FINITE ELEMENT METHODS LIl abe | 3|0 0 3 |50(50| 100 PC
15AE603|PROPULSION Il LI abd | 3|0 0 3 |50(50| 100 PC
15AE604|THEORY OF VIBRATIONS LI abd | 3|0 0 3 |50(50| 100 PC
ELECTIVE Il - - - - - 3 |50|50(| 100 PE
ELECTIVE IV - - - - - 3 |50|50(| 100 PE
STRUCTURAL SIMULATION
15AE607 LABORATORY LI abc | 0|0 2 1(50(50| 100 PC
AIRCRAFT STRUCTURES AND
15AE608|/AERO ENGNE REPAIR 1181} a,b,c OO0 2 1|50(50| 100 PC
LABORATORY
15AE609|AIRCRAFT DESIGN PROJECT || LILIII | a,b,c,d,el O | O 4 2 |50(50| 100 PC
15AE610{TECHNICAL SEMINAR I RINIl i OO0 2 1|50(50| 100 EEC
15AE611|MINI PROJECT IV I al OO0 2 1 |100| - 100 EEC
15GE611|LIFE SKILLS: APTITUDE IIF 1,1 a,b OO0 2 - 1100| - 100 EEC
Total 11| 0 | 14 | 23|700{500| 1200 -

F Common to all branches of B.E./B.Tech (NGredit Course)
* Common to AEAU, CE, ME,MTRS,BT,FT,TT,FD (VI Semesér) and to CSE,ECE,EEE,EIE,IT

(VII Sem

ester)
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SEVENTH SEMESTER

Objectives & .
Code No. Course Outcomes L C Maximum Marks
PEOs| POs CA | ES | Total |Category

ENGINEERING

15GE701 ECONOMICS (NI afgkl| 3 3 50 | 50 100 HSS
COMPUTATIONAL FLUID

15AE702 DYNAMICS Il a,b,e 3 3 50 | 50 100 PC
COMPOSITE MATERIALS

15AE703 AND STRUCTURES LI a,b,cd| 3 3 50 | 50 100 PC
ROCKETRY AND SPACE

15AE704MECHANICS LI a,b 3 3 50 | 50 100 PC
ELECTIVE V - - - 3 50 | 50 100 PE
ELECTIVE VI - - - 3 50 | 50 100 PE
AIRCRAFT DESIGN

15AE707 PROJECT Il 1,11 a,b,c,d,e O 1 50 | 50 100 PC
FLOW SIMULATION

15AE708 LABORATORY Il a,e 0 1 50 | 50 100 PC

15AE709|COMPREHENSION I, 1l ab,cd, | O 1 50 | 50 100 EEC

15AE709(MINI PROJECT V (NI a,b,l 0 1 100 - 100 EEC
LIFE SKILLS :

15GE710 COMPETITIVE EXAMS Il afgkl| O - 100 - 100 EEC

Total 12 21 | 650 | 450 | 1100 -
EIGHT SEMESTER
Objectives & Maximum Marks
Code No. Course Outcomes L C
PEOs| POs CA | ES | Total |Category

ELECTIVE VI - - - 3 50 | 50 100 PE
ELECTIVE VI - - - 3 50 50 100 PE
ELECTIVE IX - - - 3 50 | 50 100 PE

15AE804 |PROJECT WORK WIRIL al - 9 | 50 | 50 100 EEC

Total - 18 | 200 | 200 400 -

¥ Common toCSE,ECE,EEE,EIE,IT (VI Semester) and&B, AG,AU,CE,ME,MTRS,BT,FT,TTFD (VII

Semester)

F Common to all branches of B.E./B.Tech (NGredit Course)
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Electives

Code No.

Course

Objectives & Outcomes

PEOs

POs

LANGUAGE ELECTIVES

15LE101

BASIC ENGLISH |

15LE102

COMMUNICATIVE ENGLISH |

15LE201

BASIC ENGLISH Il

15LE202

COMMUNICATIVE ENGLISH 1l

15LC203

CHINESE

15LF203

FRENCH

15LG203

GERMAN

15LH203

HINDI

15LJ203

JAPANESE

WlW| Wl Ww|[lw|w|w|w|w

oO|l]o|lo|j]o|lo|j]o|o|o| oo

oO|lo|o|]o|l|OoO|]O|O|O| O

Wl W[ W WwWw|[w|w|w|w|w

PHYSICS

ELECTIVES

15PH201

PHYSICS OF MATERIALS

15PH202

APPLIED PHYSICS

15PH203

MATERIALS SCIENCE

15PH204

PHYSICS OF ENGINEERING MATERIALS

15PH2(%

SOLID STATE PHYSICS

WlWwWwW|lw|w|w

[oN Nl Neoll Nl Ne

NIDN[ININIDN

B I S O N R~ I

CHEMISTRY ELECTIVES

15CH201

ENGINEERING CHEMISTRY

15CH202

APPLIED CHEMISTRY

15CH203

APPLIED ELECTROCHEMISTRY

15CH204

INDUSTRIAL CHEMISTRY

WlWwWw|w|w

[l Nl okl Nl

NIDN[IN]DN

Al D] D

15CH205

WATER TECHNOLOGY AND (REEN
CHEMISTRY

DISCIPLINE ELECTIVES

15AEO001

THEORY OF ELASTICITY

a,b

15AE002

EXPERIMENTAL STRESS ANALYSIS

a,b

15AE003

FATIGUE AND FRACTURE MECHANICS

a,b,c

15AE004

ADVANCED MATERIALS AND NDT FOR
AEROSPACE APPLICATIONS

a,b,cd

15AE005

STRUCTURAL DYNAMICS AND
AEROELASTICITY

a,b,c

15AE006

CORROSION OF AEROSPACE MATERIALS

a,b,c,d

15AE007

EXPERIMENTAL AERODYNAMICS

ap,c

15AE008

HELICOPTER AERODYNAMICS

ap,c

15AE009

INDUSTRIAL AERODYNAMICS

a,b,c

15AEO010

CRYOGENICS

a,b

15AEOQ11

WIND POWER ENGINEERING

a,b,c

Wl Wl W|W|Ww|w

ol o]l oflo|]oOo| O

[N el el NollNoll Nl

Wl W] W|lw]w|w
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15AEO012|ATOMIZATION AND SPRAYS LILI a,b 3({0]0]|3
15AEO013|HIGH TEMPERATURE GAS DYNAMICS I b 3(0(0(3
15AE014|COMBUSTION LILI a,b 3({0]0]|3
15AEOQ015|AVIONICS LILI a,b 3({0]0]|3
15AEO016|WIND TUNNEL TECHNIQUES I b,c 30|03
15AEO017|AERO ENGINE REPAIR AND MAINTENANCE | LILII ac,d 3(0(0(3
15AEO018|AIRFRAME MAINTENANCE AND REPAIR I ac,d 3(0(0(3
15AE019 AIR TRAFFIC CONTROL AND AERODROME LI acd 3lolol 3
DESIGN
15AEOQ020|CIVIL AVIATION REQUIREMENTS I, a,b 0 3
15AEO021|PRINCIPLES OF NAVIGATION LILI a,b,e 30|03
I5AE022)) I\ TENANGE PRACTICES | Il | aed  |3]0]0]3
15AE023 ﬁ\IR[;ﬁISSTI\ééNAGEMENT IN AIRCRAFT LILI a.cd 3lolo] 3
15AEO024|AIRLINE AND AIRPORT MANAGEMENT LILHI a,cd 3({0|0]|3
15AEQ025|HELICOPTER MAINTENANCE LI a,.cd 3({0(0(3
15AEQ026|GUIDANCE OF MISSILES LI a,.cd 30|03
15AE027|UAV AND MAV DESIGN LILI a,c,d 3(0(0(3
15AE028 ?EESISE\LAI\E'\QC R G REDUCTION LI a.cd 3({0(0|3
ENTREPRENEURSHIP ELECTIVES
15GEOO1ENTREPRENEURSHIP DEVELOPMENT I I b,c,d, e, f k 3(0(0(3
15GEOO2ENTREPRENEURSHIP DEVELOPMENT II 1 b,c, h, i, j,k 310(0]|3
PHYSICAL SCIENCE ELECTIVES
15GEOP1INANOMATERIALS SCIENCE I a 3/o0lo]| 3
15GEOP2SEMICONDUCTOR PHYSICS & DEVICES I a 3lolo] 3
15GEOP3APPLIED LASER SCIENCE 1L a 3lolo] 3
15GEOC1LCORROSIONSCIENCE 1,11 a 3lolo] 3
15GEOC2ENERGY STORING DEVICES AND FUEL CELL| | a 3/o0lo] 3
15GEOC3POLYMER CHEMISTRY AND PROCESSING I a 3/o0lo] 3
OPEN ELECTIVES
15AEOQOYA|NON-DESTRUCTIVE TESTING LI a,b,cd 3({0(0(3
15AEQYB|SMART MATERIALS LI a,b,c 30|03
‘15AE0vFUNDAMENTALS OF AIRCRAFT wn | ab |3]o]o]s
15AEOYD glggg:ﬁgﬁ;STEMS AND AIRPORT LILI ab 3lolol 3
15AEOYE 25?88}?%\:}58 FOR MULTDISCIPLINARY LILII ab.c 3lolol 3
ONE CREDIT COURSES
15AEOXA|WIND TURBINE DESIGN AND TESTING 1,1l a,b,c,d,e 0/0]0]1
15AEOXB|REAL TIME INDUSTRIAL APPLICATIONS IN LIl a,b,c,d,e 0(0f0|1



file:///C:/Users/ece-hod/Desktop/Open%20Electives/15GE0C3%20-%20POLYMER%20CHEMISTRY%20AND%20PROCESSING.doc
file:///F:/BIT/2017-2018/BoS/16th%20BoS%20-%20Presentation/Open%20Elective%20-%20AIRCRAFT%20SYSTEMS%20AND%20AIRPORT%20OPERATIONS.doc
file:///F:/BIT/2017-2018/BoS/16th%20BoS%20-%20Presentation/Open%20Elective%20-%20AIRCRAFT%20SYSTEMS%20AND%20AIRPORT%20OPERATIONS.doc
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CFD
FAILURE ANALYSIS OF ADVANCED

15AEO0XC COMPOSITES LIl a,b,c,d,e 0fo0
TECHNICAL DOCUMENTATION FOR .

15AEOXD|AEROSPACE ENGINEERING SERVICES LIl ab.ij 0jojopt

15AEOXE|FLIGHT TESTING ol a,b,c,d,e 0|{0]|0]|1

15AEOXF|STRUCTURAL DESIGN CRITERIA ol a,b,c 0|{0|0]|1

15AE0XG|SYSTEM DESIGN ol c.e olo|o]|1

15AEO0XH |INTRODUCTION TO AEROSPACE NAVIGATION LIl a,b,c 0|{0f0]1

ADDITIONAL ONE CREDIT COURSES (I to Il Semesters)

15GEOXA|HEALTH AND FITNESS - - -1
FOUNDATION COURSEIN COMMUNITY

15GEOXB |5 ADIO TECHNOLOGY i i -1

15GEOXC [VEDIC MATHEMATICS - - -1

15GEOXD [INTRODUCTION TO ALGORITHMS - - -1

15GEOXE [ETYMOLOGY : - -1

15GEOXF [HINDUSTANI MUSIC s - -1
CONCEPT, METHODOLOGYAND

15GEOXG |\ pp | |CATIONS OF VERMICOMPOSTING - Y -1

15GEOXH |[AGRICULTURE FOR ENGINEERS - | -1
INTRODUCTION TO DATA ANALYSIS USING

15GEOX \soFTWARE ) ) -1

15GEO0X] |ANALYSIS USING PIVOT TABLE i - -1

BRIDGE COURSES

15AEBO1|ENGINEERING GRAPHICS

15AEBO2|ENGINEERING MECHANICS

VALUE ADDED COURSES

HANDS ON TRAINING - MACHINE TOOLS / MACHINING PRACTICES



file:///F:/BIT/2017-2018/BoS/16th%20BoS%20-%20Presentation/One%20Credit%20-%20INTRODUCTION%20TO%20AEROSPACE%20NAVIGATION.docx
file:///F:/BIT/2017-2018/BoS/VALUE%20ADDED%20COURSE%20-%20Hands%20on%20Training%20-%20Machine%20tools%20%20Machining%20Practices.docx
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SUMMARY OF CREDIT DISTRIBUTION

Range of Total
CREDITS PER SEMESTER Credits
TOTAL | CREDITS in
S.No | CATEGORY CREDIT % Min | Max
o [V |iv [vi v | vl
1 BS
7112|713 29 16% 15% | 20%
2 ES
6 | 10 | 15 31 17% 15% | 20%
3 HSS
6| 3 2 3 14 8% 5% | 10%
4 PC
1/20(16| 13 | 11 61 35% 30% | 40%
5 PE
6| 6 6 9 27 15% 10% | 15%
6 EEC
il | g 2 9 16 9% 10% | 15%
Total 19| 25| 24|24 24| 23 | 21 | 18 178 - -
BS - Basic Seences
ES - Engineering Sciences
HSS - Humanities and Social Sciences
PC - Professional Core
PE - Professional Elective

EEC - Employability Enhancement Course

CA - Continuous Assessment
ES - End Semester Examination
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15MA201 VECTOR CALCUL US AND COMPLEX

ANALYSIS 3204

Course Objectives

1 Implement the Complex Analysis, an elegant method in the study of heat flow, fluid
dynamics and electrostatics.

1 Summarize and apply the methodologies involved in solving problems related to fundamental
principles of Calculus viz: Differentiation, Integration and Vectors.

1 Develop enough confidence to identify and model mathematical patterns in real world and
offer appropriate solutions, using the skills learned in their interactive and supporting
environmen

Course Outcomes (COs)

1. Determine & apply the important quantities associated with vector fields such as the
divergence, curl and scalar potential.

2. Students will be able to apply the theoretical aspects of vector integral calculus in their core
areas.

3. Thestudents will be able to recognize the differentiation properties of vectors.

4. The students will be able to identify the complex functions and their mapping in certain
complex planes.

5. The students will be able to use the concepts of integration to coffiupletions in certain
regions.

UNIT | 10 Hours
VECTOR CALCULUS

Gradient -Divergence-Curl - Directional derivative Solenoidal -Irrotational vector fields-Line
Integral-Surface integrals.

UNIT Il 9 Hours
INTEGRAL THEOREMS OF VECTOR CALCULUS

Green's heorem in a planeStoke's TheoremGauss divergence theorempplications involving
cubes and parallelepiped.

UNIT I 8 Hours
ANALYTIC FUNCTIONS

Analytic Functions Necessary and Sufficient conditions of Analytic FunctiBroperties of Analytic
function - Determination of Analytic Function using Milne Thompson methédplications to the
problems of Potential Flow.

UNIT IV 8 Hours
MAPPING OF COMPLEX FUNCTIONS

Physical interpretation of mappingpplication of transformation: translation, rotatjanagnification
and inversion of multi valued functionginear fractional Transformation (Bilinear transformation).
UNIT V 10 Hours
INTEGRATION OF COMPLEX FUNCTIONS

Cauchy's Fundamental TheoremCauchy's Integral Formula Taylor's and Laurent's seg
Classification of SingularitiesCauchy's Residue Theorem.

FOR FURTHER READING
Applications to Electrostatic and Fluid Flow.
Total: 75 Hours
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Reference(s)

1. C. Ray Wylie and C. Louis Barrett, Advanced Engineering Mathematics, Tata MeGraw
HillPublishing Company Ltd, 2003

2. Erwin Kreyszig , Advanced Engineering Mathematics, Tenth Edition, Wiley India Private
Limited,New Delhi 2015

3. J. A Brown and R. V. Churchill, Complex Variables and Applications , Sixth Edition,
McGraw Hill,New Delhi, 2007

4. B. S. Grew§ Higher Engineering Mathematics, Forty third Edition, Khanna Publications ,
New Delhi 2014

5. Peter V. O. Neil, Advanced Engineering Mathematics, Seventh Edition ,Cengage Learning
India Private Limited, 2012

6. Glyn James, Advanced Engineering MathematibédiEdition,Wiley India,2007

Assessment Pattern

RemembelUnderstand Apply Analyse | Evaluate | Create

UNITRBT TR IMIE[C TP M| E|C|PIM|E]C|PM[F|ClPM[E[C]PM] O
1 2 6 8 4 2 22

2 2 4 4 4 6 20

3 2 10 6 18

4 2 4 6 6 18

5 2 4 6 4 6 22
Tota 100

Assessment Questions
Remember

1. Define gradient of a vector.

2. Define irrotational of a vector.

3. State Greers theorem.

4. State Gauss divergentteeorem.

5. Check whether the function is f(z)analytic?

6. List the necessary condition for a function f(z) to be analytic.

7. Define bilinear transformation.

8. State the condition for the transformation w = f(z) to be conformal at a point.

9. State the formal for finding the residue of a double pole?

10. State Cauchyo6s integral formul a.

Understand
1. If F =x%i +xy? j evaluate the line integraf dr from (0,0) to (1,1) along the path y=x.

. Identify the unit normal vector to the surfaxé + Xy + z° = 4at the point (:1, 2).
. Identify the value ofXDF (F ), using Stokes theorem.

Formulate the area of a circle of radius a using Greémeorem.
lllustrate the two properties of analytic function.
Represent the analyticity of the function w = sin z.

Identify fixed points of the transformation w 2z
Identify the image of the triangular region in the z plane bounded by the linBsyx=0, and x+ y=1
under the transformation w = 2z.

9. Infer~ 92 where cis the circIéZ| =1,
(z-3)°

10.ldentify the residues of the functio;‘tz) _ 4 atits simple pole.
Z(z- 2

ONOoOr W N
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Apply
1. Find ﬁ?_drwheref =(2y +3)i + xzj+(yz- x)k along the line joining the points (00),to(2,1,1).

2.1f F =3xyi- y° |, find fFCMF where C is the curve in the spJane y=2% from (0,0) to (1,0)

C

3Apply Greené6s theor ei@%—@:ﬂe@p—&wmreocisamamput e

boundary of the region defined by x=0, y—O and x+y=1.
4. Using Gauss divergence theorem ComwléﬁﬁiswhereF 4XZ| - v e yzk and S is the

surface of the cube bounded by x—0,y—0,z—0,x—1,y—l,z—1.
5.1f w=j +iy represent the complex potential for an electric field grd X% - y2 +% , find
X +y
the functionj .
6.1f u=log(x*+y?), findvand f (z) such that f (z) =u+iv is analytic.

7. Find bilinear transformation which maps the points, 1,of the z plane into the
Points 0,1,Bb of the w plane respectively.

8. Find the image of the circlﬁ- ]l = 1lin the complex plane under the transformation w=
z

9. Find Taylor' s series f(z) = cos z about z%.

a1g
20

10. Find the nature of singularizye$** .

Analyze
1. Concludediv grad(r")= B(r") m(n Lw"™2
2. Demonstrate the irrotational vector and solenoidal vector with an example.
3. Justify stokess theorem forF = - yi + 2yzj+y’k, where S is the upper half of the sphere

X*+y?+z°=1.

4. Justify Gauss divergence theorem for= x2 i +y2 j+z2 k where S is the surface of the

cuboid formed by the planes x=0,x=a,y=0,y=b,z=0and z=c.
5. The complex potentid(z)=2° describes a flow with constant equipotential lines and
streamlines ,Determine the velocity vector.

6. Show that the functiol! — X ¢ 3xy 2%y ﬁis harmonic and find the corresponding
analytic function.
7.Find the image of the rectangle whesetices are (0,0), (1,0), (1,2), (0,2) by
means of linear transformation w = (1+i )zt Also compare the images.

8. Generatg ) - z as Laurentodos ser '[L<q;ts<3and®<t\zi—1i<2 the regions

(z-2)(z- 3)

Use Cauchyds int eﬁ;r a§ dz orwheré@stﬁbmohphzire?)
9. H(z+2) (z+1)2

z+4
10.Findf}z——-——-dz where Cisz+1+i|=2
c 22 +2z+5 . |
Evaluate
1. DeterminEﬁ ORjydz+ 2ydzdx+ 3zdxdy » where s is the closed surface of the sphere

X2 +y2 +ZZ :az
— ) \ 4 2 -
2. Prove thaturl(curlF) = grad(divF) - B°F .
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3. Check Stokes theorem f@r’: (x2 +y? )i\/- 2x34¥ taken around the rectangle
bounded by x=%a,y=0 y=Db.
4. Check Greenos t heof{&x?nS'yz)dxt(h)e 6x)ldawherect o det er m

is the boundary dhe region defined byi)x =0,y =0,x ¥y 1)y J>xandy %

5. Determine the analytic function f(z) = P +iQ, if Q _sinxsinhy
coS2x + cosh2y

6. Determinef(z) and the conjugate harmonic v such that w = u + iv is an analytic function
of z given that u =¥ cos2xy.

 iff(0) = 1.

1 1
7. Determine the image of the infinite stliod: y¢ E under the transformation w =
z

8. Determine the Lda&a®@rE 3 sferr2i<gjs3.expansi on
z+2)(z+3)

. ~ Zt+4 . e
9. Determine fi—s————dz where C iz +1+i|=2

cz2+2z+5
~ e‘dz |Z|=1
10. Using Cauchyods i'%@*@&f*@ﬁwhér@imul a determine
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15AE205 ENGINEERING MECHANICS 3204

Course Objectives

1 Students will be lale to understand basic fundamentals of equilibrium of rigid bodies and
laws of mechanics.

f Acquiring knowledge on vectorial representation of forces and moments.

1 Acquiring knowledge on friction and solving problems involving the equilibrium of rigid
bodies with frictional forces.

1 Students will be able to understand basic fundamentals of centroid, centre of gravity and

moment of inertia of different geometries.
T Students will be able to understand basic fundamentals of dynamics.

Course Outcomes (COs)

1. Apply various laws of mechanics to find resultant force and discuss equilibrium of particles

under coplanar forces.

2. Outline free body diagram and apply Varignons theorem for resolution of a given force into

force acting at a given point and a couple.

3. Apply different types of friction to analyse the problems involving the equilibrium of rigid
bodies with frictional forces.

4. Derive centroid, moment of inertia for different cross sections and apply the equations to find

moment of inertia.
5. Analyse linear and curvilear motions and apply Newtons law for impact of elastic bodies.

PROGRAM OUTCOMES (POS) MAPPING

o = ~
co - N ™ < o) © N~ foe) o — R R
O o) O O O O @) O O O ©) O
[a o [a o [a [a o o [a [a [a [a R
1 2 2 - A 3 - - - 3 - S -
2 3 2 - - - - - - - - - -
3 3 2 - - - - - - - - - -
4 2 2 - - - - - - . - - -
5 2 2 - - - - - - - - - -
UNIT | 9 Hours

BASICS AND STATICS OF PARTICLES

Introduction- Units and Dimensions Laws of MechanicsLami's theorem,Parallelogram Law of
forces- Vectorial representation of force¥ector operations of forcesCoplarar Forces Resolution
and Composition of forces Equilibrium of a particle under coplanar force$orces in space
Equilibrium of a patrticle in space.

UNIT 1l 9 Hours
EQUILIBRIUM OF RIGID BODIES

Free body diagram Types of supports and their reackso- Moments and Couples Vectorial
representation of moments and coupleScalar components of a momenYarignon's theorem
resolution of a given force into a force acting at a given point and a corgulaction of a system of
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coplanar forces actinon a rigid body into a single force and a single couquilibrium of Rigid
bodies in two dimensionsequilibrium of Rigid bodies in three dimensions.

UNIT I 9 Hours
FRICTION

Frictional force- Laws of Coulomb friction- Angle of friction - coneof friction - Simple contact
friction - Ladder friction- Belt friction - Transmission of power through bekdVedge Friction-
Screw Jack Self locking- Rolling Resistance Problems involving the equilibrium of rigid bodies
with frictional forces.

UNIT IV 9 Hours
PROPERTIES OF SURFACES AND SOLIDS

First moment of area and the Centroid of sectioRectangle, circle, triangle from integratierm
section, | section, Angle section, Hollow section by using standard formag¢aond and product
momentsof plane area Rectangle, triangle, circle from integratienl section, | section, Angle
section, Hollow section by using standard formulRarallel axis theorem and perpendicular axis
theorem- Polar moment of inertia Principal moments of inertia gflane areas Mass moment of
inertia- Relation with area MOI.

UNIT V 9 Hours
DYNAMICS OF PARTICLES

Displacements, Velocity and acceleration, their relationshimear motion- Curvilinear motion-
Newton's law Work Energy Equation of particledPrinciple of Impulse and Momentuaimpact of
elastic bodies.

FOR FURTHER READING
Kinematics of rigid bodie®lane motion of rigid body Rigid body motion- Central force- motion
Acceleration due to gravity Trajectories for central force motierVibrations of simple mechanical
systems Free vibrations Linear and Angular.

Total: 75 Hours
Reference(s)

1. F. P. Beer and E. R. Johnston Jr., "Vector Mechanics for Engin€¢atics and Dynamics”,
10th Edition, Tata McGrasdill india (p) Ltd, New Delhi, 2013.

2. Hibbeller, R.C and Ashok Gupta, "Engineering Mechanics: Statics and Dynamics", 12th
Edition, Pearson Education, 2012.

3. Vela Murali, "Engineering Mechanics", Oxford University Press, 2010.

4. Rajasekaran, S., & Sankarasubramanian, G., "Engineering Mechaviikas, Publishing
House Pvt Ltd, 2011.

5. Sukumar T.R. and Sridhar S., "Engineering Mechanics", Inder Publications, Coimbatore,
2013.

6. http://nptel.ac.in/courses/112103109/1

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  FeTeTRIMIE[ClPMEIC|PIMIEICPIMIEICIPIMIEICTPIM| TO®
1 2 4 2 12 20
2 2 6 6(6 20
3 2 4 6 8 20
4 4 2 2 6 6 20
5 2|2 6 2 8 20
Tota 100
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Assessment Questits
Remember
Define statics and dynamics.
What are the fundamental principles of mechanics?
What are the units of quantities?
State parallelogram law.
State principle of transmissibility.
Define triangular law of forces.
Define polygon law.
Define ¢oemi 6s t h
. Define types of loads.
10. Define second moment of inertia.
Understand
Explain parallelogram law.
Explain parallel axis theorem?
Explain perpendicular axis theorem?
Differentiate statics and dynamics.
Differentiate kinetics and kinematics
What are the tsic concepts of mechanics?
What is meant by equilibrium condition?
What are the supports and their reactions?
What is the relationship between the displacement, velocity and acceleration?
0. Differentiate between rectilinear and curvilinear motion.

CoNorWNE

PBOONOOMONDE

Consder two forces F and 2F acting on a patrticle. If the force F is increased by 13 KN and 2F
is doubled, the direction of resultant is unaltered. Find the forces acting on it.
2. Determine the product and polar momend wmifnom
axis O0bo.
3. Determine the second moment of inertia of angle section 100 cm x 90 cm x 10 cm.
4. A rectangle has a width of 100 mm and height of 300 mm. Find the product of inertia aboutA
a set of coordinate axis passing through its bottom right canmeparallel to its sides.
5. Find the polar moment of inertia of asEction 150 x 100 x 40 mm about an axis passing
through its centroid. Also find the radius of gyration with respect to the polar axis.
Derive the expression for equation of equilibrium.
Derive the expression for principal moment of inertia for plane areas.
A projectile is projected in such a way that the maximum height reached is half of the range.
Find the angle of projection.
9. A person stands on the edge of a cliff 500 m above the gemththrows a stone horizontally
with an initial speed of 18 m/s. Determine the time taken by the stone to hit the ground. Also
find the speed with which it hits the ground.
10. Find the force required to move a mass of 10 kg which is at rest initially btaaahsof 10 m
in 5 sec. Assume the surface to be smooth.
11. Find the horizontal force required to bring a body of mass 8 kg moving on a smooth surface
with a velocity of 10 m/s to rest in 5 sec.
Analyse
Compare a system of force with Lamis theorem and parelto law of forces.
How can you identify the position of resultant force of a given force system?
Distinguish between moment of a force and a couple.
How can you get the total force in a beam if it is subjected to ud|?
How can you get the total force irbaam if it is subjected to uvl?
Analyse the advantages and disadvantages of friction and why it is necessary?
. Find the second moment of area of a triangle base b and heigjt h about its base.
Evaluate
1. Find the magnitude of the resultant of two concurrente® of magnitude 8 kN and 10 kN
including an angle of 50 degree between them.
2. The resultant of two equal forces including 60° between them has a magnitude of 9N. What is
the magnitude of the component forces?
3. By which angle if an object is thrown the pciile will achieve the maximum range?

© N

NouswN R
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Create
1. Find the moment of inertia of a sewiicle of radius r about its diameter.
2. Find the mass moment of inertia of rectangular plate by assuming the dimensions of your
own.
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15GE206 COMPUTER PROGRAMMING 3024

Course Objectives
1 To learn the basics of computer organisation.
1 To study the basics of C primitives, operators and expressions.
! To understand the different primitive and user defined data types.

Course Outcomes (COs)
1. Develop solutions using problem sinlg techniques and number system conversions
Develop programs using operators, type conversion and-ayptit functions
Apply decision making and looping statements in writing C programs
Apply the concepts of arrays and strings in developing C programs
Design applications using structures and functions in C

o~ wD

UNIT | 8 Hours
INTRODUCTION TO COMPUTERS

Introduction to computers Characteristics of ComputersEvolution of Computers Computer
Generations- Basic Computer Organization Number System Probem Solving Techniques
Features of a Good Programming Language.

UNIT 1l 9 Hours
INTRODUCTION TO C PROGRAMMING

Overview of GStructure of C prografeywordsConstants VariablesData typeslype conversion
Operators and Expressions: ArithmedRelationalLogicalAssignment Increment and Decrement
ConditionatBitwise -Precedence of operate¥danaging 1/O operationBormatted I/GUnformatted
I/O.

UNIT I 10 Hours
CONTROL STATEMENTS

Decision Making and Branching: simple if statemiérelse statementesing of if else Statement
Switch Statement.Decision Making and Looping: while staterdenwhile statemerior statement
Nested for statement Jump Statements:-botakcontinuereturn statement

UNIT IV 9 Hours
ARRAYS AND STRINGS

Arrays: Introduction, ne dimensional array, declaratioitialization of one dimensional array, two
dimensional arrays, initializing two dimensional arrays, multi dimensional arrays.
Strings: Declaring and initializing string variabld®eading strings from terminalwriting string to
screen String handling functions.

UNIT V 9 Hours
STRUCTURES AND FUNCTIONS

Structures and Unions: Introductioiefining a structure declaring structure variabl@egcessing
structure members structure initializatioAdJnionsEnumerated dat type
User Defined Functions: Elements of user defined functioe$inition of functionsreturn values and
their types function callsfunction declaratiortategories of functioncall by value and call by
referencerecursionPreprocessor directives anwcros.

FOR FURTHER READING

Creating and manipulating document using wokéhil merge- Creating spread sheet with charts and
formula using excel developing power point presentation with Animatiel&graphics using built in
functions
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1 3 Hours

EXPERIMENT 1
Write a C program to perform arithmetic operations on integers and floating point numbers.

2 3 Hours

EXPERIMENT 2
Write a C program to implement ternary operator and relational operators.

3 3 Hours

EXPERIMENT 3
Write a C program to find thgreatest of three numbers usingiée statement.

4 3 Hours

EXPERIMENT 4
Write a C program to display the roots of a quadratic equation with their types using switch case.

5 3 Hours

EXPERIMENT 5
Write a C program to generate pyramid of numbers Usinigop.

6 4 Hours

EXPERIMENT 6
Write a C program to perform Matrix Multiplication

7 3 Hours

EXPERIMENT 7
Write a C program to check whether the given string is Palindrome or not.

8 4 Hours

EXPERIMENT 8
Write a C program to find the factorial of @iv number.

9 4 Hours
EXPERIMENT 9

Design a structure to hold the following details of a student. Read the details of a student and display
them in the following format Student

details: rollno, name, branch, year, section, cgpa.

—— kA

NAME:

ROLL NO:

BRANCH:

YEAR:

SECTION:

CGPA:
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Total: 75 Hours
Reference(s)

1. Pradeep K. Sinha, Priti Sinha, Computer Fundamentals, BPB publications, 2008

2. Ashok. N. Kamthane, Computer Programming, Second Edition, Pearson Education, 2012
3. E.Balagurusamy, Programming in ANSI C, Tata McGidil, 2012
4. Herbert Schildt, CThe complete Reference, Tata McGrhhll, 2013
5. Byron Gottfried, Programming with C, Schaum's Outlines, Tata Mcgfi#w2013
Assessment Pattern
, RemembeijUnderstand Apply Analyse | Evaluate | Create
UnURBT  eTeTRIM{F[ClPIM[F|C|PM[F|C[PIMIE[ClPIM[FIc[PM]| 'O@
1 6|4 4 6 20
2 6 2 12 20
3 2 2 4 6 6 20
4 6 2 4 4 4 20
5 4 2 2 2 6 4 20
Tota 100

Assessment Questions

Remember

List the characteristics of a computer.

List the features of a good programming language.

Define a constant.

Define associativity.

List the three looping statments in C.

State the use of switch case stateime

Recall arrays.

Recall strings.

Define a structure.

10 Define a union.

Understand
Explain the generations of computers.
Exemplify the problem solving techniques.
lllustrate the structure of a C program with an example.
Summarise the operators in C.
Exemplfy the decision making statements in C.
Classify the looping statements in C.
Classify the types of arrays in C.
Summarize the string handling functions in C.
Exemplify the process of defining a structure.

. Explain the components of a function.

©CoNoOA~WNE

BOO~NOORWNE

>
©
=3
< o

Predid the reason for calling C as a structured programming language.
Demonstrate the concept of number conversions.
Execute a C program to find th roots of a quadratic equation.
Implement a C program to use the bitwise operators.
Implement a C program to geagée fibonacci series.
Implement a C program to check whethr a number i prime or not.
Implement a C program to perform matrix multiplication.
Implment a C program to check whether a string is a palindrome or not.
Implement a C program to find the size afraon.

10 Implement a C program to swap two numbers using call by value and call by reference.
Analyse

1. Differentiate while and do while statements.

2. Compare structure and union in C.

CoN>UA~®WNE
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3. Organize the basic computer organization.

4. Differentiate == and = operators.

5. Differentiate rak and continue statements.

Evaluate

1. Check the value of th expression c=(x*y+(z/x)) with x=10,y=20,z=30.

2. Determine the sum of n numbers using functions.

3. Determine the vowels using switch case statement.

4. Determine the vowels using switch casatement.

5. Differentiate the use of strcpy() and strncpy() functions.

Create

1. Generate a structure to store the following details: Rollno, Name, Markl, Mark2, Mark3,
Total, Average, Result and Class. Write a program to read Rollno, name and 3 subject marks.
Find out the total, resultA and class as follows:
a) Total is the addition of 3 subject marks.
b) Result is "Pass" if all subject marks are greater than or equal to 50 else "Fail".
c) Class will be awarded for students who have cleared 3 subjects
i. Class'Distinction" if average >=75
ii. Class "First" if average lies between 60 to 74 (both inclusive)
iii. Class "Second" if average lies between 50 & 59 (both inclusive)
d) Repeat the above program to manipulate 10 students’ details and sort the strsigiares a
rank obtained by them.

2. Derive a CA program that determines whether a given integer is odd or even and displays the
number and description on the same line.
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15GE207 ENGINEERING GRAPHICS 0042

Course Objectives

1 Tolearn conventions and use ohding tools in making engineering drawings.
To draw orthographic projections of points, line and solids.
To draw the section of solids and development of surfaces of the given objects.
To draw the isometric projections and perspective projections givtha solids.
To introduce CAD software to draw simple two dimensional drawings.

=A =4 =4 -4

Course Outcomes (COSs)
1. Recognize the conventions and apply dimensioning concepts while drafting simple objects.

2. Draw the orthographic projection of points, line, and solids.
3. Draw the section of solid drawings and development of surfaces of the given objects.
4. Draw the isometric and perspective projection of the given objects.
5. Draw the simple two dimensional drawings using computer aided drawing tool.
1 12 Hours

CONVENTIONS AND BASIC DRAWINGS

Importance- conventions ISO and BIS- drawing tools and drawing sheetettering, numbering,
dimensioning, lines and SymbeRonic sections- types constructionsellipse, parabola and
hyperbola eccentricity and parallelogram method.

2 14 Hours
ORTHOGRAPHIC PROJECTIONS
Principles- first and third angle projectionsPoints- first angle projection of points, straight lines

parallel, perpendicular and inclined to one reference plane, soiitinders, pyramids, prisms and
cones.

3 12 Hours
SECTION OF SOLIDS AND DEVELOPMENT OF SURFACE

Section of solids simple illustrations. Development of surfacesylinders, pyramids, prisms, cones
and simple truncated objects.

4 12 Hours
ISOMETRIC AND PERSPECTIVE PROJECTIONS

Importance - orthographic to isometric projection simple and truncated solidgperspective
projections of simple solids.

5 10 Hours

INTRODUCTION TO COMPUTER AIDED DRAWING (NOT FOR END

SEMESTER EXAMINATION)

Basics commands of AutoCAP two dimensional drawing, edity, layering and dimensioning

coordinate System®rawing practice orthographic views of simple solids using AutoCAD.
Total: 60 Hours

Reference(s)
1. K Venugpoal, Engineering Drawing and Graphics, Third edition, New Age International,
2005.

2. Basant Agrawl, Mechanical drawing, Tata McGradill Education, 2008.

3. Engineering Drawing Practice for Schools & Colleges, BUREAU OF INDIAN
STANDARDS-SP46, 2008.
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4. N. D. Bhatt and V. M. Panchal, Engineering Drawing, Charotar Publishing House Pvt.
Limited, 2008.

5. K.V.Natarajan, A Text Book of Engineering Graphics, Dhanalakshmi Publishers, 2013.

6. George Omura, Brian C. Benton, Mastering AutoCAD 2015 and AutoCAD LT 2015:
Autodesk Official Press, Wiley Publisher, 2015.
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15MA405 NUMERICAL METHODS 2203

Course Objectives
1 Ability to find solution of initial and boundary value problems using multi step
approximations.

1 Develop enough confidence to identify and model mathematical patterns in real world and
offer appropriate solutions, using the skills learned in their dotafe and supporting
environment.

Course Outcomes (COs)

1. The students will be able to classify the equations into Algebraic, Transcendental or
simultaneous and apply the techniques to solve them numerically

2. The students will be able to demonstrate andémgint an appropriate numerical method for
interpolation.

3. The students will be able to apply numerical computational techniques to obtain the
differentiation and Integration of functions.

4. The students will be able to obtain the solutions of first ordenanrg differential equations,
numerically.

5. The students will be able to classify the partial differential equations and able to get the
solutions of those equations using numerical methods

UNIT | 6 Hours
SOLUTION OF ALGEBRAIC, SYSTEM OF LINEAR EQUATIONB EIGEN VALUE PROBLEMS

Solution of algebraic antfanscendental equations: NewtoRaphson method Solution of system
of linear equations: Gauss elimination methio#atrix inversion: GaussJordan method Eigen
value of a matrix by power method.

UNIT Il 5 Hours
INTERPOLATION

I nterpol ati on: Newt onédés forward and backward ir
divided difference interpolation formulae.

UNIT I 6 Hours

NUMERICAL DIFFERENTIATION AND INTEGRATION

Numerical differentiationNe wt onés f or ward and b a c-kNuraericdl i nt er

integration: Tr ape z o i @wlpoineGaussia® quatpatire fodnsilBodble3 r ul e

integrals: Simpsondés rul es.

UNIT IV 6 Hours

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIBQUATIONS

Initial value ProblemsSingle step method3:ay | or 6s series method, Eul er ¢

Runge- Kutta method for solving first order differential equatioMdulti step method: Adam
Bashforth predictor and corrector method for suiviirst order differential equations.

UNIT V 7 Hours
NUMERICAL TECHNIQUES FOR THE SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS

Finite difference solution of parabolic equations by Crlitholson method Solution of elliptic
equations by iterative meadsi Solution of hyperbolic equations by explicit finite difference method.

FOR FURTHER READING
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Modelling of an electric circuit with differential equations and its solutions numeric&byrmation
of equations of simple harmonic motions and its sohginumerically.

Total: 30 + 30 = 60 Hours
Reference(s)

1. Sankara Rao. KNumerical Methods for Scientists and Enginedrkird Edition, Eastern
Economy Edition, 2009.

2. Grewal B. SNumerical Methods in Engineering and Science with Programmes in C & C++
Ninth Edition, Khanna Publications, 2010.

3. Gerald C.F and Wheatley P.@pplied Numerical AnalysisSeventh Edition, Pearson
Education, New Delhi, 2006.

4. Jain M.K, lyangar S.R.K and Jain R.Klumerical Methods For Scientific and Engineering
Computation New Agelnternational ( P ) Ltd , New Delhi , 2005.

5. S.S.Sastry)ntroductory Methods of Numerical AnalysiBifth Edition, PHI Learning Pwt.
Ltd, 2012.

6. Burden R. L and Douglas FairesNumerical Analysis Theory and Applicatior@engage
Learning, Ninth Edition2005.

Assessment Pattern

RemembelUnderstand Apply Analyse | Evaluate | Create
UNITRBT TR Ml E[C P MIE|C|PIM|F|C|PM|F|ClPM[E[C]PM] O®
1 2 6 8 4 2 22
2 2 12 4 18
3 2 2 4 4 6 18
4 2 2 6 4 6 20
5 2 2 12 6 22
Tota 100
Assessment Questions
Remember
1. Define Algebraic and Transcendental equations.
2. Recall the order of convergence of Newtaphson method.
3.State Newtondés For vwhatodformulad Backward I nterp
4. Recall the formula of Lagrangeb6s interpolati
5. Recall the formula for the first order derivative of a function.
6. St ate Eulerds formul a.
7. List the formula of Fourth order RungeKutta method.
8. State the formula of Adamds for solving ODE
9. State the finite difference scheme of +u,, 9.

10. List down the finite difference scheme to soP&u =f(x, y) .

Understand

1. Indicate the condition of convergence of NewtBaphson method.
2. Infer the working rulen Gaussian elimination method.
3. Form a Newtondés divided difference table for
4, Formulatet he quadratic polynomial that takes
X 0 1 3
Y: 0 1 0

o

Exempl ify yo (2) from the foll owing:
X: 0 1 2 3 4
Y: 6.9897 7.4036 7.7815 8.1281 8.4510
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5
6. Infer the value offjog X dxby Trapezoidal rule.
1

7. Indicate the valuef y (0.1) for the initial value problefY —; 4,y eusing Taylorods
dt

method.
8. Identify dy/dx=y -x*/y*+x*wi t h y(0) =1 at x=0.2 wusing Euleros
9. Evaluate the pivotal values of the equatigrnl6u,, takingh=1 up tot=1.25. The boundary
conditions are u(0,t)= u(5,t)=0,(x,0)=0 and u(x,0)=%5-x).
10. Formulate the general and the simplest forms of the difference equation corresponding to the
hyperbolic equations, = c*u,_.

Apply

31, 0 -2
1. Find the inverse of thelowing matrix using Gauss Jordan met % 4 8
e
10 5
2. Solve %¢ 5 ¥ + 2 x + 10 = 0 using NewtdRaphson method.
3. The table given below reveals the velocity V
acceleration att = 1.1:
t: 1.0 1.1 1.2 1.3 1.4
v 43.1 47.7 52.1 56.4 60.8
11
dxdy .
4. Computefy) b Simpsonds Rul e.
p o”ho Xty y p
5. Find the value of f (24) from the following:
X: 20 25 30 35 40
f(x): 11.4699 12.7834 13.7648 14.4982 15.0463.

6. Given
x: 1 2 3 4 5 6 7 8

f(x): 1 8 27 64 125 216 343 512
Compute Qx® by Newtondés interpolation.
Compute y(0.2) from dy/dxZyx®/y*+x*wi t h y(0) =1 by Tayl oros seri
Use Rungekutta method of fourth order to find y(0.01) from dy/dx% y(0)=1.
9. Solve u,, +u,, =0 over the square mesh of side 4 units satisfying the conditions u(0,y)=0 for
00yO4; u(4,y)=12+y for 00y O%;oru(0xXOx00)4=3x for 0C
10. Solve y= Y« up to t=0.5 with a spacing of 0.1 subject to y(0,t) = 0, y(1,t)=0, y(x,0)=0 and
y(x,0)= 10+x(1x).

© N

Analyze / Evaluate

1. Solve by Gaussian elimination method: 6x + 3y +12z = 3638x2z = 20; 4x +11yz =33.

2. Solve using NewteRaphson method, cosix € = 0.

3. Determine the value of x pelhtemforjua20 using New
X: 1 2 3 4

Y: 1 8 27 64.
4. Find y(10) from the following:
X: 5 6 9 11
Y: 12 13 14 16
5. From the following data, find yoé6 at X = 43:
X: 40 50 60 70 80 90
Y: 184 204 226 250 276 304
pl2 p2
6. Evaluatefy sfj(x+y)dxdyusi ng Si mpsonds rule.
0 0

dy x
7. Find the value of y when x = 0.4, giv<(ej1¥=7y using AdamBashforh predictor and
X
corrector method given that y (0) =1,y (0.1) =1.01, y (0.2) =1.022 and y (0.3) = 1.023.
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X -
8. Compute the first three steps of the initial value probgé\{*rF Ty with y(0)=1 by
X

Taylor series method and next stepRynge kutta method by taking h=0.1.
9. Solve the equatio®?u = - 10(x* + y? +10) over the square with sides x=0=y, x=3=y
with u=0 on the boundary and mesh length 1.
10. Solveu, = 2u,, by finite difference method subject to the conditiaf®,t)=0, u(1,t)=0,
u(x, 0) = sin’ x.
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15AE402 AERODYNAMICS 3003

Course Objectives

1 Be able to visualize the flow around aeronautical vehicles and physically understand the
concepts of pathlines, streamlines, and vorticity.

1 Understand the conpeof superposition of elementary flows for linear incompressible flow.

f Understand the theoretical concepts underlying the development of lift, drag, and movement
forces on aeronautical vehicles.

1 Analyze the characteristics of airfoil geometries and plamfshapes to assist in determining
aircraft performance.

1 Be equipped to evaluate new Jghhancement or dragduction devices and appreciate the
directions and promise of upcoming developments in aerodynamic technology.

Course Outcomes (COSs)

1. Apply the caocept of Basic Fluid mechanics into aerodynamics to predict the suitable
governing equations.

2. Interpret the boundary layer over the surface and to evaluate the velocity distribution and flow
separation.

3. Obtain mathematical model of different types of floarsd its combinations. Also find the
pressure and velocity distribution for the simple objects.

4. Develop a mathematical model using conformal transformation for the aerofoil.
5. Evaluate the different theories for aerofoil design and its performance analysis.

PROGRAM OUTCOMES (POS) MAPPING

o - N
co | o I ™ < o) © ~ © o Sl R R
O O O O O O O O O O O O
o o o o o o [a [a [a o [al [a R
1 3 1 - £ L - - 3 - - . T
2 3 1 - 1 - - - ~ — - - -
3 1 3 - 1 - - - - - - - -
4 1 3 - 1 - - - - - - - -
5 3 1 - 1 - - - - - - - -
UNIT | 10 Hours

REVIEW OF BAKC FLUID MECHANICS

Modeling of Fluid Flow- Control Volume: Fixed and MovinglInfinitesimal Fluid Element: Moving
and Fixed- Substantial Derivative Reynolds Transport TheoremContinuity, momentum and
energy equations in integral and differential fomCartesian cardinate system.

UNIT 1l 8 Hours
VISCOUS FLOW

Boundary Layer, NavieBtokes equation, Displacement and Momentum thickness, Flow over a flat
plate, Blasius solution.



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |34

UNIT 8 Hours
TWO DIMENSIONAL FLOWS

Basic flows- Source, Sink, Fee and Forced vortex, uniform parallel flow. Their combinations,
Pressure and velocity distributions on bodies with and without circulati6uttaJoukowski's
theorem.

UNIT IV 9 Hours
CONFORMAL TRANSFORMATION

Joukowski transformation and its applicatiom fluid flow problems, Kutta condition, Blasius
theorem.

UNIT V 10 Hours
AIRFOIL AND WING THEORY

Joukowski, Karman Trefftz, Profiles- Thin aerofoil theory and its applications. Vortex line, Horse
shoe vortex, Biot and Savart law, Lifting line theand its limitations.

FOR FURTHER READING

Fluid properties, Flow over a circular cylinder, study of air flow over airfoil, Applications of

conformal transformation, boundary layer theory and relation between viscosity and temperature.
Total: 45 Hours

Reference(s)

1. J. D. Anderson, "Fundamentals of Aerodynamics", 5th Edition, McGraw Hill Education India
Private Limited, 2010.

2. E. L. Houghton, "Aerodynamics for Engineering students”, 6th edition, Elsevier, 2012.
3. Ethirajan Rathakrishnan, "Theoretical Aerodynesti 1st Edition, Wiley Publications, 2013.
4. L. J. Clancey, "Aerodynamics", Shroff Publications, 2006.
5. http://nptel.ac.in/courses/101105059/
Assessment Pattern
. RemembelUnderstand Apply Analyse | Evaluate | Create
UnURBT eTeTeIMIE[clPIMIE[C|PM[E[C[PIMIE[clPIM[FIc[PM]| 'O®
1 3|2 2(3|2 3|2 3 20
2 2|3 3(2 3 2|3 2 20
3 3 2(3 3|2 3|2 2 20
4 2|2 2(3|2 3|2 2 2 20
5 2 6 5 4 3 20
Tota 100

Assessment Questions
Remember
Why does not the B777 have winglets?
Define chord line and mean camber line of an airfoil.
Distinguish between ideal and real fluids.
State the condition for irrotationality for a flow.
Define displacement thickness.
What are the assumptions involved in Blassolution.
State KuttaZoukowski theorem.
State BiotSavarts law and its application.
Give the equations of stream lines and the potential lines when (1) the flows are parallel to X
axis (2) flows are parallel to Y axis
10. Give the applications of liftingie theory?
Understand
1. What type of flow can be described by Laplace equation?

CoNor®WNE
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2. Explain compressibility Mach number.
3. Explain about the positive camber airfoil, negative camber airfoil and symmetrical airfoil.
4. What is the free stream Mach number?
5. Explain souce, sink, free and forced vortex with neat sketches
6. Explain how the Joukowskids transformation i
7. Clearly explain the method of obtaining the Zoukowski transformation to get a cambered
airfoil.
8. Distinguish between Herian approach and Lagrangian approach for fluid flow description.
9. How streamlines and equipotential lines are related to each other? Prove it.
10. For symmetric airfoils aerodynamic center and center of pressure coincides. True/false justify

your answer.

A Circular cylinder of 1.2 m diameter and 7 m length rotates at 100 rpm with its axis

perpendicular to an airstream of 40 m/s. Calculate the circulation around the cylinder, the lift

force and position of stagnation points. Ass.I

2. A wing with an elliptical plan form and an elliptical lift distribution has an aspect of 6 and a
span of 12m. The wing loading is 900 N/m2, when flying at a speed of 150 m/s at sea level.
Compute the induced drag for this wing.

3. Using thin aerofoil theory, derivexpressions for the Cl, Cm of a flat plate at an angle of
attack 1¢,%2i¢,%.

4. If you decrease AOA, how does that affect induced drag?

5. Derive the general -nomentum equation for an unsteadyD 3inviscid flow in partial
differential form using a control volumgjaroach.

6. Derive the expressions for stream function and velocity potential function for a doublet..

7. ProveKuta] oukows ki 6s t heor em.

8. Derive the fundamental equation for thin airfoil theory and give the assumptions that are
made in thin aerofoil theory.

9. Derive NavierStokes equations for an unsteady, compressible, three dimensional viscous

flow.
10. Generate velocity potential function and stream function for a free vortex.
Analyse
1. Enumerate the | imitations and applications of

2. In a thin aeofoil the flap chord is 30% and flap deflection angle is 10 degree . Analyse the
values of Cl, Cm and Cmo.
3. Using Bioti Savarts law compute the down wash velocity at a point on the central line of
symmetry at a distance h a from the bound vortex in a lsbiee vortex
4. The X and Y velocity components of an fluid flow are given by U=2xy+4y+6x and
v=3y+2x2+6xYy. Is the flow irrotational? Is it is a physically possible flow?
Evaluate
1. Consider an airfoil in a flow with a free stream velocity of 45 m/s. The \glatia given
point on the airfoil is 70 m/s. Calculate the pressureficient.
2. A thin airfoil has a mean chamber line is given by y/c = 0.25 [0.8 (X(&jc)2] for 0 x/c 0.4
and y/c = 0.11 [0.2 + 0.8(x/€) (x/c)2] for 0.4 x/c 1.0 where c is chord tbfe airfoil, x,y are
the axis parallel and perpendicular to the chord respectively. Based on thin airfoil theory
calculate at zero lift, Moment coefficient at quarter chord point.
Create
1. Design a symmetrical airfoil using Source panel or Vortex paneladeth
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15AE403 AIRCRAFT STRUCTURES | 3204

Course Objectives

|l

To acquaint students with the fundamentals of structural mechanics and analytical approaches
for analysis of aircraft structures

To learn about linear elasticity and failure theories arulyaip to analyze the components
subjected to typical aircraft loading conditions

Course Outcomes (COs)

1.

2.
3.
4.

5.

Explain the function of the components of semunocoque structure and apply basic
equations of structures.

Analyse statically determinate and indeteratée structures with different methods.
Apply energy methods to determine slope and deflection of different structures.

Analyse columns including beam column with various end conditions by Euler's theory and
south well plot method.

Apply different failuretheories to analyse the aircraft structural problems.

PROGRAM OUTCOMES (POS) MAPPING

UNIT |

o - N
co | < I ™ < o) © ~ © o i i i
O ©) O O O @) O O @) O ®) ®)
o o o o o o [a [a [a [a R [a R [a R
1 2 1 - - - - - - - - - -
2 2 3 - - - - - - - - - -
3 2 2 - - - - - L = - - -
4 2 2 - - - - - - - - - -
5 3 1 - - - - - - - - - -
9 Hours

INTRODUCTION TO AIRCRAFT STRUCTURES

Aircraft construction methods Components of Senmonocoque structure Component loads
Stress types Stressstrain relation Straindisplacement relationsEquations of eqlibrium - Strain
tensor- Lame's constantcubical dilation

UNIT 1l

9 Hours

STATICALLY DETERMINATE AND INDETERMINATE STRUCTURE
Truss analysis Method of joints- Method of sections Clapeyron's three moment equatidioment
distribution method.

UNIT 1l

9 Hours

ENERGY METHODS
Strain energy due to axial, bending and torsional ledsstigliano's theoremMaxwell's reciprocal
theorem, Unit load methodApplication to beams, trusses, frames, rings, etc.



UNIT IV
COLUMNS
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9 Hours

Columns with varios end conditions Euler's Column curve Rankine's formula Column with

initial curvature- Eccentric loading South well plot Beam column.

UNIT V

FAILURE THEORY
Maximum Stress theory Maximum Strain Theory Maximum Shear Stress TheoryDistortion
Theory- Maximum Strain energy theoryApplication to aircraft Structural problems.

FOR FURTHER READING
Stress resultant for slender membeB&nding of symmetrical and unsymmetrical sectiofsctional
properties Stress state in slenderembers

Reference(s)

9 Hours

Total: 75 Hours

1. B. K. Donaldson, "Analysis of Aircraft Structuresn Introduction", 2nd Edition, Cambridge
University Press.

2. T.H.G.Megson, "Aircraft Structures for Engineering Students" 4th Edition,
Aerospace Engineering $&s, 2007.

3. Prof S K Maiti, "Advanced Strength of Materials", NPTEL, Web course, Department of
Mechanical Engineering, Indian Institute of Technology, Bombay

4. John Cutler, Jeremy liber, "Understanding Aircraft Structures", 4th Edition, Wiley Balckwell
publishing.

5. G Lakshmi Narasaiah,"Aircraft Structures”, BSP Books PviHyderabad.

6. Peery D.J,"Aircraft Structures", 2nd Edition, McGraw Hill.

Assessment Pattern

Elsevier

, RemembejUnderstand Apply Analyse | Evaluate | Create
UniyRBT FICIPM|F|IC|PIM|F|C|{PIM|F[C|PIM|F|C|PIM|F|C|P|M Total
1 2 4 8 6 20
2 2 2 2 8 4 2 20
3 2 4 8 6 20
4 2 4 8 6 20
5 2 4 6 8 20
Tota 100
Assessment Questions
Remember
1. Define plane truss argpace truss?
2. Explain what is meant by distribution factor?
3. State and explain Maxwell 6s reciprocal theor
4. Define the slenderness ratio for a column of circular section.
5. Define beam column with suitable example.
6. Derive the expression for Rankineds formul a
7. Define moment distribution method.( Hardy cross method).
8. State stiffness factor and distribution factor
9. Define constant strength beam
10. Define proof resilience.
Understand
1. Differentiate truss and frame?
2. Explain the use of Clampeyrondés three moment
3. Explain what is meant by beam of uniform strength?
4. Differentiate the statically determinate structures and statically indeterminate structures?
5. What are the advantages of continuous beam over simply supported beam?
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6. Differentiate the perfect and imperfecaies?

7. Compare the wunit | oad method and Castiglianoi
8. Give the procedure for unit load method.

9. What is relevance of slenderness ratio in column?

10. What are the theories used for ductile failures?

What is the slope at free end of a cawilr beam of length L and uniform El when it is
subjected to a load P at the free end?
2. A beam of length L and uniform El is simply supported at its ends. It is subjected uniformly

distributed load of intensity g N/m. Compute the maximum deflection usisgtCa gl i ano 6 s
theorem.

3. A beam of length L and uniform El is simply supported at its ends and subjected to a load W
at a distance 06ad from | eft end. Obtain de

application of the load using double integration methiodrea moment method?

4. The section shown in fig.2 is subjected to bending moment Mx=30kNm.determine the
bending stress at the corner points A, B, C and D.

5. A box beam with 50 cm length is subjected to loads Px=8kN and Py=25kN as shown in fig.3.
The stringeiarea is 3 cm2 each. Find the maximum bending stress.

6. Obtain the bending stress values at the points A, B, C and D for the section shown in
fig.4.Compute the stresses using moment values with respect to x and y axis and the principle
axis.

7. Compute the loadn the lumped flanges due to bending of the section shown in fig.5.Assume
the web do not take part in bending. Compute the loads using moment values with respect to
x and y axis and principle axis.

8. Beam section shown in fig.6.has four stringers. Aredefstringers A, B, C and D are 6.25,
3.125, 4.5 and 6sg.cm respectively. Find the stresses in all the four stringers of the section due
toMx=50kNm and My=20kNm where x and y are the centriodal axes. Assume that webs and
walls are ineffective in bending.

9. Refer fig.7.The section is subjected to an 8 kNm bending moment inzi@ane and a 10
kNm bending in the ¥ plane. Determine the bending stresses in all the corner points,
indicating whether they are tensile or compressive.

10. Plot the shear flow and loathe shear center for the section shown in fig.9.

Analyse

1. A propped cantilever beam AB of length L and uniform El is subjected uniformly distributed
load of intensity g N/m and a concentrated load W at itspuidt. The beam is fixed at A
andonrollersupport at B. Using Castiglianods theo
reaction forces at the support points A and B.

2. Determine the ratio of buckling loads of two columns of circular ¢segion one hollow
and the etuer solid when both are made ofesaraterial, have same length, crgsstion area
and end conditions. The inner diameter of hollow column is half its outer diameter

3. Find the shear flow distribution and locate the shear center for the section shown in
fig.13.Each of the stringers has aeaof 4 cm2 and the section subjected to vertical shear of
50 kN.

4. Obtain the shear flow distribution and shear center location for the section in fig.14.When it is
subjected to a shear load of 5 kN.

5. Determine the bending stresses in the stringer of thigoseshown in figure below. E1=
70Gpa , E2=210Gpa and E3=100Gpa.stringer areas are 2 cm2

Evaluate

1. Derive the expression for three moment equation

2. Derive the expression for strain energy stored in a beam due to bending

3. Plot the shear flow and locate the aheenter for the section shown in fig.10.

4. Find the shear flow for the section shown in fig.11.The Area of the each stringer =6 cm2.the
loads are Sx=10kN and Sy=50kN through the shear center .Also find the Shear center.

5. Find the shear center of the sectstrown in fig.12.Area a=b=4 cm2 and c=d=2 cm2

Create

1. Derive the expressions for the maximum bending moment and max, stress developed in a

beam column carrying uniformly distributed load with axial load, hinged at both ends.
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15AE404 AIRCRAFT SYSTEMS MAI NTENANCE

AND INSTRUMENTS 3024

Course Objectives
1 To describe the principle and working of aircraft systems and instruments.
1 To know about the hydraulic and pneumatic systems in aircraft.

Course Outcomes (COSs)

1. Identify the aircraft control system and itomponents and explain the working of types of
aircraft control system.

2. Compare the operation of hydraulic, pneumatic and landing gear systems.

3. Explain the construction and functionality of an aircraft engine systems and engine

instruments.
4. Interpret theconstruction and working of an aircraft auxiliary systems.
5. Apply the general procedures and safety precautions for aircraft maintenance.

PROGRAM OUTCOMES (POS) MAPPING

— N ™ < Te) © N~ 00 o S o S
co| 8 18|8/2[8|8|5/8[8|ol2l0
1 2 1 - - - - - - - - - -
2 3 2 - - - - - - - - - -
3 2 2 - - - - - - - - - -
4 2 1 - - - - - - - - - -
5 - - - - - 2 - 1 - - - -
UNIT | 10 Hours

AIRPLANE CONTROL SYSTEMS

Conventional SystemsPowerassisted and fully powered flight contrel®ower actuated systems
Push pull rod system, flexible push full rod systé&od Ends, Eye Ends, Knuckle Joints, Lock Nuts,
Levers, Bell Crank, Control Horns, Servo Armsurnbuckles- Components- Modern contrb
systems Digital fly by wire systems Auto pilot system , Communication systems VORCV case
studies

UNIT 1l 9 Hours
HYDRAULIC AND PNEUMATIC SYSTEMS

Hydraulic systems Study of typical workable systercomponents Hydraulic system controllers
Advantage Modes of operation Pneumatic systems Advantages- Working principles- Brake
system- Typical Pneumatic power systemComponents, Landing Gear systemElassification-
Shock absorbersRetractive mechanisitase studies Belly landin@ross wind landing

UNIT I 9 Hours
FUEL SYSTEM AND ITS INSTRUMENTS

Reciprocating engine, jet enginecomponents- Fuel systems-. Lubricating systems starting
procedure and Ignition systemStudy of various types of engine instruments Engine Instrigment
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Tachometer, Engine Pressure Ratio Indicator, Cylinder head Temperature gauge, Manifold Pressure
gauge, Exhaust Temperature Gauge, Fuel Flow Indicator Operation and Principles

UNIT IV 8 Hours
AUXILIARY SYSTEM

Basic Air cycle systemsVapour Cycle systas, BoostStrap air cycle systemEvaporative vapour
cycle systemsEvaporative air cycle system©xygen systemsFire protection systems, Deicing and
anti icing systemsAir Pressure System Cabin pressurization

UNIT V 9 Hours
AIRCRAFT MAINTENANCE

Types of Maintenanc&ypes of Inspectionmooring and jacking of aircraft and helicoptaxiing
procedure_evelling proceduraircraft starting procedureshop safetyaeronautical Publications

FOR FURTHER READING
Reciprocating Engine overhaul procedut@rbine Engine maintenancedrouble shooting and
procedure of turbojet and turbo Prop Engirfagel System for rocket engines.

Total: 45 Hours
Reference(s)

1. J. L. McKinley and R. D. Bent, "Aircraft Maintenance & Repair", Tata McGHiily 2010.

2. General Handooks of Airframe and Powerplant Mechanics, U. S. Dept. of Transportation,
Federal Aviation Administration, the English Book Store, New Delhi 1995.

3. E. H. J. Pallet, "Aircraft Instruments & Principles", Pitman & Co., 1997.
4. Treager, S., "Gas Turbine Techogy", Tata McGrawHill, 2008.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  FeTeTRIM[E[ClPIM|E|C|PIMIEIC]PIMIEICIPIM[EICTPIM| TO%
1 412 2|6|6 20
2 113 412 20
3 2|2 3|8|5 20
4 414 418 20
5 2|6 4|8 20
Tota 100
Assessment Questions
Remember
1. State and explain Bernoullids theorem?
2. Define the term ECAM.
3. Define TAS with suitable example.
4. Define bleed air ratio
5. List out the components of fuel system of multiengine aircraft.
6. What is purpose of starting & ignition system?
7. Explain what is deicing and antt icing?
8. What is air data computer?
9. Define EAS and CAS

10. Define precision.
Understand
Define rigidity in space.
Write theformula to calculate M number.
Define cylinder head temperature
Define tachometer
What is flash and cloud point?
What are shock absorbers and anti skid unit purpose?
What are shock absorbers and anti skid unit purpose?

NogasrwNE
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8. What are the advantages of pneumsyistem over hydraulic system?
9. Explain the use of pitot static instruments.
10. Explain what fly by wire system means.
11. Differentiate the starting procedure of piston and jet engine aircraft.
12. With a neat sketch, explain mechanical flight linkage system.
Apply
. What are the advantages of aircraft pressurization?
What are cooling packs
what are the limitations of oxygen cylinder system
what are the limitations of oxygen cylinder system
Write the limitations of altimeter.
Classify the ice detectors
Classify trhe fireextingueshers
Write the advantages of vapour cycle system
Analyse
. Write the limitations of anti icing system.
2. Explain with a neat sketch, the working principle of typical hydraulic system used for the
Boeing 757 aircraft
3. Write short notes on followingith a neat sketch of airspeed indicator, gyroscope, tachometer
and pitot static system
4. With a neat illustration, explain ariting & deicing systems used in aircraft.
5. Write short notes on power assisted control system with neat sketch
Evaluate
1. Explain theuse of HSI.
2. Write about aircraft Independent break system with a neat sketch.
3. Explain about ILS with neat sketch.
4. Explain about gravity feed & pressure feed fuel system.
Create
1. Write short notes a working principle of vapour cycle cooling system withsketth.
2. Design a gear to drive the propeller with high Rpm
3. Design the fire extinguher out line to prevent the fire accident in the aircraft

PNOUAWNE
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15AE405 AIRCRAFT PRODUCTION TECHNOLOGY 3003

Course Objectives
1 To impart knowledge about manufacturing msses used for aircraft production.
1 To provide knowledge on quality control of manufactured aircraft parts.

Course Outcomes (COSs)
1. Explain the basic principle of various manufacturing methods.
2. Apply the suitable manufacturing processes used to fabricasdrtiaft components..

3. Explain the suitable heat treatments, joining and machining methods to develop a machine

components.

4. Interpret the principles and appropriateness of-cmmventional machining processes and
surface finishing processes.

5. Analyze the igpection and quality control procedure of the machined components.

PROGRAM OUTCOMES (POS) MAPPING

o — ~
coO - N ™ < o) © ~ © o i ~ ~
O O @] O O O O @] O O O O
o [a o [a [a o [a o o o [a [a
1 3 |1 |- |1 1 |- |- |- A- |- |- |-

4 2 £930\ 110\ I 2 |- - - - - ; -
5 2 |2 |- 3 Nl |2 A% L . 3 " -

UNIT | 9 Hours

INTRODUCTION

Introduction to manufacturingclassification of manufacturing processeelection of manufacturing
processes general principles of casting processes (sand properties, patterns, mouétihines,
furnaces) sand castingdie casting centrifugal casting investment castingshell moulding.

UNIT Il 9 Hours
MACHINING AND SHEET METAL FORMING PROCESSES

Introduction to metal cutting cutting tools (materials, properties)cutting fluds - centre lathe-
radial drilling machine universal milling machine shaping machine CNC machines. Sheet metal
operations (shearing, bending, drawing, punching, drop stamp forming, stretch formimegal
spinning- hydro forming- magnetic pulséorming.

UNIT I 9 Hours
METAL JOINING TECHNIQUES

Introduction to welding processarc welding- gas welding tools and equipmentelectrodes filler
and flux materials resistance weldingspot/butt, seam stud weldingubmerged aretungsterinert
gas (TIG) welding metal inert gas (MIG) welding Thermit welding- plasma arc welding brazing
and soldering adhesive bonding.
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UNIT IV 9 Hours
BULK DEFORMATION, UNCONVENTIONAL MACHINING AND SURFACE FINISHING PROCESSES
Introduction to cold ash hot working- principles and types of forging, rolling, extrusion. Abrasive jet
machining- electric discharge machining (EDMglectrechemical machining ultrasonic machining

- laser beam/electron beam/plasma arc machinswgface roughness and rsaeements grinding -
honing- lapping- polishing- burnishing- thermal spray coating.

UNIT V 9 Hours
AIRCRAFT ASSEMBLY, QUALITY CONTROL AND NDT TECHNIQUES

Aircraft tooling concepts jigs - fixtures- stages of assembhtypes and equipment for Bted joints,
bolted joints. Definitions of quality, reliability, quality circles, zero defect prograBix-sigma
concepts. Dye penetrant test-ray methods magnetic particle testingultrasonic testing acoustic
holography.

FOR FURTHER READING
Eledron beam welding, friction stir welding, superplastic forming, super finishing, automated
manufacturing (robots), manufacturing of fiber reinforced composites used in aircrafts, case studies
on components made by various manufacturing techniques.

Total: 45 Hours
Reference(s)

1. S.C. Keshu, K.K. Ganapathy, "Aircraft Production Techniques", Interline Publishing House,
Bangalore, 1993.

2. Serope Kalpakajian, "Manufacturing Engineering and Technology", Addison Wesley
Publication Company, 3rd Edition, USA, 1995.

3. RK. Jain, "Production Technology", Khanna Publishers, New Delhi, 15th Edition, 1995.

4. O.P. Khanna, "Production Technology", Dhanpat Rai Publications, New Delhi, Reprint
Edition, 2005.

5. P. N. Rao, "Manufacturing Technology Vol I", Ta#cGraw-Hill Publishing Limited, New
Delhi, 2010.

6. Phillip F. Ostwald and Jairo Munoz, "Manufacturing Processes and Systems", 9th Edition,
Wiley India, 2008.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTeTRMIE [ClPIM[E]C|PMIF|ClPIMIE[C]PIM|F[ClPM| 'O@
1 5 5 7 3 20
2 5 414 3 4 20
3 6 515 4 20
4 10 5 5 20
5 5 515 32 20
Tota 100

Assessment Questions
Remember

Define casting.

What is apattern?

Define solidification.
What is centrifugal casting?
What is lost wax process?
Define welding.

Define brazing.

Define soldering.

List 3 casting defects.

©CoNogOrWNE
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List 3 welding processes.

Understand

PBOONoOMWODE
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Explain the main functions of gate and runner in santihcas

Explain the principle of plasma machining.

lllustrate 3 welding processes using suitable diagrams.

Explain the parts and working of a lathe using a neat sketch.

Explain the concept behind Ssigma.

Explain the principle of plasma machining.

Explainthe principle behind EDM method.

Justify why the SixSigma concept is used in manufacturing of aircraft components.
lllustrate EDM process.

. lllustrate thermal spray coating process.

Explain the effect of carbon content of steel on weldability.
A sted ingot of diameter 120 mm is to be reduced to a rod of diameter 10 mm. What is the
extrusion ratio?

3. The AAXXXX alloy is proposed to be used for aircraft wheels. What is the most suitable
method to manufacture aircraft wheels from the proposed alloy?iExythg?

4. Explain the relation between machining and surface roughness.

5. Explain how the filler and flux materials aid welding process.

6. Select the right method to fabricate aircraft wings: sand casting, die casting and sheet metal
forming. Give 3 reasons faelecting the method.

7. Explain 2 advantages of CNC machines for manufacturing aircraft components.

8. Select the surface finishing method that gives smooth finishing: grinding, honing, lapping.

9. Select the best method to make aircraft wheels: rolling, extrugioging. Give reasons for
the selection of the method.

10. Explain why the 'SiSigma’ concept is important in aircraft manufacturing.

Analyse

1. Differentiate between rolling and forging.

2. Differentiate between cold and hot working.

3. Justify as to why NDT methadare better suited for aircraft components.

4. Compare the TIG and MIG welding processes.

5. Compare die casting and investment casting processes.

6. Differentiate between arc welding and gas welding process, by using suitable diagrams.

7. Differentiate TIG welding ad MIG welding processes.

8. Compare brazing and soldering.

9. Differentiate between electric discharge machining (EDM) and ettteonical machining
(ECM).

10. Compare dye penetrant test and magnetic particle test.

Create
1. Summarize arc welding and gas welding psses with suitable diagrams.
2. Discuss the 4 different types of casting methods (sand casting, die casting, certifugal casting

and investment casting).
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15AE406 CONTROL THEORY 3003

Course Objectives

1 To introduce the basic concepts of Mechanical dadtéical components, Development of
flight control systems.

1 To teach the Feedback control systems and representation of control systems.
f To extract the stability analysis methods for control engineering domain.

Course Outcomes (COSs)
1. Analyse the basic eleants of hydraulic, pneumatic and control systems.

2. Apply graphical methods to analyze the control and stability of a open and closed loop

systems.

3. Determine the time and frequendgmain responses of first and secamder systems to
step, sinusoidal andm inputs.

4. Analyse the frequency response and stability of a system using modern technologies.
5. Analyse the performance of digital control systems.

PROGRAM OUTCOMES (POS) MAPPING

d o]l W |o|~lolao| 8 | 3|48
co |B10|S128| 8 (288|889 g]|¢
1 (1 (2 |- |- |- |- |- A= A= A= A= |-
2 (1 |- |- |- |- A= A- A= A- A= A= |-
3 |1 |2 |- (- |- A= A= A= A= A= A= |-
4 (- - 13 14 |- - e e e e -
5 |- 12 |- (- |- A- A= A= A= A= |- |-

UNIT | 9 Hours

INTRODUCTION TO BASIC SYSTEMS
Historical review- Simple pneumatic, hydraulic and thermal systems, Series and parallehsyste
Analogies- Mechanical and electrical components, Development of flight control systems.

UNIT Il 9 Hours
OPEN AND CLOSED LOOP SYSTEMS

Open loop- Feedback control system&lock diagram rules for control systemReduction of block
diagrams, OutptiLio input ratios, Signal flow graph.

UNIT I 9 Hours
CHARACTERISTIC EQUATION AND FUNCTIONS

Lap lace transformation, Response of systems to different irfpis input, impulse, ramp,parabolic
and sinusoidal inputs, Time response of first order sy$te unit step input second order systems,
steady state errors and error constants of unity feedback circuit.
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UNIT IV 9 Hours
CONCEPT OF STABILITY

Necessary and sufficient conditions, Routh Hurwitz criteria of stability, Root locus and Bode
techniques, Concept and construction, frequency response.

UNIT V 9 Hours
SAMPLED DATA SYSTEMS

Introduction to digital control system, Sampled data control syst&roportional,Derivative and
Integral controller termsPID Controller transfer functionApplications.

FOR FURTHER READING
Autopilot system used modern commercial aircrafitability concept of longitudinal and Lateral
Autopilot - Mach and Attitude hold Digital FBW flight control system.

Total: 45 Hours

Reference(s)
1. Ogato, "Modern Control Engéering”, Fifth Edition, Prentice Hall of India Pvt. Ltd. New
Delhi, 2009.

2. M. Gopal, "Control Systems, Principles and design" Latest Edition Tata MeBitaw
Publication, New Delhi, 2010.

3. Naresh K. Sinha, "Control Systems",New edition, New Age InternatiBohlishers, New
Delhi,2009.

4. J.J.D. Azzo and C. H. Houpis, "Feedback control system analysis and synthesis",3rd Edition
McGraw Hill International, 2008.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT T eTRM[F[ClP M| F|C|PM[F|ClPIMIE|C]PIM|F[ClPM| 'O®
1 3 2|8 7 20
2 4 3|7 6 20
3 5 5(7 3 20
4 3 7 10 20
5 7 5 8 20
Tota 100

Assessment Questions
Remember
What s control system?
What are the two major types of control system?
Define open loop control system.
Define closed loop control system.
What are the components of feedback control system?
Distinguish between open loop and closed loop system
Define transferdnction
What is block diagram?
. What is a signal flow graph?
100Write Masonbs Gain formul a.
Understand
Define damping ratio.
List the time domain specifications.
Define peak overshoot.
What are the different types of controllers?
What is steady state error?
What is frequency response?
Gew five control therories to solve aerspace related problems.
Suggest the advantages of Root locus and Bode Plot.

©CoNoUR~®WNE
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What is Nichols chart?

. What are the advantages of Nichols chart?

Obtain the unit impulse response and urépstesponse of a unity feedback system whose
open loop transfer function is G(s) = (2 s + 1) / s"2.

The open loop transfer function of a unity feedback system is given by G(s) = 20/ (s2 + 5s +
6). Determine the damping ratio, maximum overshoot, risedimdgpeak time.

Derive the unit step, ramp and impulse response of a first order system and draw the curves
with respect to the damping ratio.

Sketch the Nyquist plot for a feedback system with the open loop transfer function G(s) H(s)
=[K(s+3)(s+5)][(sT 2) (s 4)].Determine the range of K for which the system is stable
Sketch the Bode plot for a unity feedback system characterized by G(s) H(s) = (K (1 + 0.2 s)
(1+0.025s))/(s2(1+0.01s)(1+0.0055s)).

Obtain the root locus of the folving transfer function G(s) = k/s(s+1)(s+2).Also find the
value of K.

7. Obtain the bode the diagram for the system shown . G(s) = 10/s(s+1). Conclude the value of
gain and phase margin.

8. Determine the transfer function of a Digital PID controller using Z@ikh the sampling
process.

Analyse

1. Determine the values of poles and Zeros for the system G(s) = s+4/(s+2)(s+3).

2. Compare the advantages of closed loop systems over open loop systems.

3. Determine the value of gain cross over frequency and phase cross auemine for the
system G(s) = 10/s"2+s+10.

4. Analyze the stabiity of the system G(s) = 10/s+1 using root locus techniques.

5. Give few advantages of hydraulic system over pneumatic system.

6. Compare the salient features of PID and Digital PID.

7. Analyze the frequencresponse of the system G(s) = k/s(s+1)(s+4) using Bode techniques.

8. Justify the mathematical formulations of Root locus and Routh Array used for stability

9.

10.

Create

1.

2.

analysis.

Analyze the stability responses of second order system with respect to damping rai® in fi
domain specifications.

Compare the features of signal flow graph and block diagram used for transfer function
determination.

Relate the operations of Aufmlot system over Fly by wire system with respect to the gain
controller. Also suggest ¢éhsuitable gain controller.

Create the simulation procedure to demonstrate the operation epikiteystem for auto
landing concept.
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15AE407 FLIGHT SIMULATION LABORATORY 0021

Course Objectives
1 To impart knowledge about electronics systems fmeaviation purpose.
f To provide real time experience on handling aircraft instruments and systems.

Course Outcomes (COSs)
1. Determine the flight stability and performance parameters of an aircraft.

2. Execute the takeff, climbing, cruising, descending, lamdj, pitchup, pitchdown, and level
turn maneuver phases in a mission profile.

3. Carryout the necessary action against the critical situations like one engine operating
condition, rudder lock, recovery in spin, bad weather condition and etcA¢?A|

4. Develop thealgorithm used for processing the flight data between the aircraft systems.
5. Design the bus controller configuration used for data transfer between the aircraft systems and

subsystems.
Co and Po Mapping:
ola|8|g|l3|slslsl8|8|2|2|c
a a a a a a a a a Q Q S
1 1 - - - 3 - - - - - - -
2 1 - - - 3 - - - - - - -
3 1 - - 2 3 - - - - - - -
4 - - - 3 2 - - - - - - -
5 - - - - 3 - - - - - - -
1 3 Hours

EXPERIMENT 1
Demonstration of an aircraft starting procedure with checklist using CESSNA aircrdiinedight
simulator.

2 3 Hours

EXPERIMENT 2
Demonstration of Instrument landing system for different situation using CESSNA aircraft real time
flight simulator.

3 3 Hours

EXPERIMENT 3
Determination of an aircraft performance parameters at varigirg) ftonditions using CESSNA
aircraft real time flight simulator.

4 3 Hours

EXPERIMENT 4
Execution of a complete cycle of flight profile using using CESSNA aircraft real time flight
simulator.
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5 3 Hours

EXPERIMENT 5
Demonstration of Autopilot mode flig operation using CESSNA aircraft real time flight simulator.

6 3 Hours

EXPERIMENT 6
Simulation of open loop Autpilot system using MATLAB Software tool.

7 2 Hours

EXPERIMENT 7
Simulation of Closed loop Autpilot system using MATLAB Software tool.

8 2 Hours

EXPERIMENT 8
Simulation of message transfer between two aircraft systems using MIL STD 15553B Data bus.

9 2 Hours

EXPERIMENT 9
Verification of 8 bit data addition and subtraction using 8085 Microprocessor.

10 2 Hours

EXPERIMENT 10
Generatio of Saw tooth and Triangular waveform using CRO,8085 Microprocessor.

11 2 Hours

EXPERIMENT 11
Verification three input Full adder and Full subtractor using Digital IC Trainer Kit.

12 2 Hours

EXPERIMENT 12
Verification Multiplexer and Danultiplexer cicuits using Digital IC Trainer Kit.

Total: 30 Hours
Reference(s)

1. John.H.Blakelock, "Automatic control of an Aircraft", Latest Edition, Wiley Publications.
2. "Pilot Operating Handbook", Latest Version, FAA publications Manual,2000.

3. Gaonkar R.S, "Microprocesss Architecture- Programming and Application”, Wiley and
Sons Ltd, New Delhi.
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15AE408 AERODYNAMICS LABORATORY 0021

Course Objectives
1 To apply knowledge related to experimental aerodynamics and measurements techniques.
1 To provide basic knowledggbout how to analyze and evaluate experimental data.
1 To gain experiences to promote the spirit of temonk among the engineering students.

Course Outcomes (COs)
1. Calibrate the low speed open circuit subsonic wind tunnel.

2. Determine the pressure distrilrtiover the rough and smooth cylinder.

3. Develop the pressure distribution over the symmetric and cambered airfoil.

4. Find the aerodynamic forces and moments of different types of airfoil models.

5. Analyze the flow visualization of aerodynamic models with déf¢rangle of attack using

different techniques.

Co and Po Mapping:

ol 8|8|8|8/8|8|5|8|8|2|2]|¢2
o a a a o o o a a Q Q Q
1 1 - - 3 - - - - - - - -
2 - 1 - 3 - - - - - - - -
3 - 1 - - - - - - - - -
4 1 1 - 3 - - - - - - - -
5 1 1 - 3 - - - - - - - -
1 3 Hours
EXPERIMENT 1
Calibration of subsonic wind tunnel.
2 3 Hours

EXPERIMENT 2
Flow visualization studies on low speed flow over a cylinder.

3 3 Hours

EXPERIMENT 3
Flow visualization studies on low speed flow over a flat plate at differghesof incidence.

4 3 Hours

EXPERIMENT 4
Flow visualization studies on low speed flow over a symmetrical aerofoil at different angles of
incidence.

5 3 Hours

EXPERIMENT 5
Flow visualization studies on low speed flow over a cambered aerofoil at diffargles of
incidence.
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6 3 Hours

EXPERIMENT 6
Measurement of velocity profile on a flat plate and comparison with Blasius profile.

7 3 Hours

EXPERIMENT 7
Pressure distribution over a smooth and rough cylinder.

8 3 Hours

EXPERIMENT 8
Pressure distoution over a symmetric airfoil.

9 3 Hours

EXPERIMENT 9
Pressure distribution over a cambered airfoil.

10 3 Hours

EXPERIMENT 10
Force and moment measurement using wind tunnel balance.
Total: 30 Hours

Reference(s)
1. Ethirajan Rathakrishnan,"InstrumentatjdMleasurements, and Experiments in Fluids", CRC
Press, 2007.

2. Jewel B. Barlow, Wiliam H. Rae, Alan Pope, "LeSpeed Wind Tunnel Testing", Third
edition, Wiley India Pvt Ltd, 2010.

3. Justin D. Pereira, "Wind Tunnels: Aerodynamics, Models & Experiments (Ezgiy Tools,
Techniques and Tables)", Nova Science Publishers Inc, 2011.
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15AE409 MACHINE DRAWING LABORATORY 0021

Course Objectives

1 To familiarize the students with Indian Standards on drawing practices and standard
components.

1 To make the studemtunderstand and interpret drawings of machine components so as to
prepare assembly drawings either manually and using standard software packages.

Course Outcomes (COs)
1. Translate isometric projection to orthographic projection and vice versa.
2. Combine thevarious views of a machine component.
3. Construct orthographic views of machine components and assemblies.
4

Design machine components and assembly using drawing sheets with international standards
for effective communication among engineers through the nlesig

5. Develop orthographic views of machine components with help of CAD packages.

Co and Po Mapping:

w8 |8/8/3/8/8 5/8|8|2|3|¢
i |d|ada|a|a|a|a|a|a|]Q|8]|F¢
1 - - 3 - - - - - - 2 - -
2 - - 3 - - - - - - 2 - -
3 - - 2 - 2 - - - - - - -
4 - - 2 - - - - - - 3 - -
5 - - 2 - 1 - - - - 2 - -
1 3 Hours
EXPERIMENT 1
Conversion of pictorial views.
2 3 Hours
EXPERIMENT 2
Sectional views of machine component.
3 3 Hours
EXPERIMENT 3
Drawings of standard components.
4 3 Hours
EXPERIMENT 4
Drawings of stadard assemblies with components.
5 3 Hours

EXPERIMENT 5
Drawings of small assemblies with components.
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6 3 Hours

EXPERIMENT 6
Detailed drawings of assembly.

7 3 Hours
EXPERIMENT 7
Drawing of large assembly with components drawings assembly araseimbly drawings.

8 3 Hours

EXPERIMENT 8
Preparation and explanation on production drawings.

9 2 Hours

EXPERIMENT 9
Process sheet for a component with maximum five operations.

10 2 Hours

EXPERIMENT 10
Sample Blue printsReading.

11 2 Hours
EXPERIMENT 11
3D modeling using CAD

Total: 30 Hours
Reference(s)

1. N. D. Bhatt, "Machine Drawing", 49th Edition, Charotar Publishing House, 2014. 2. P.S.G.
Design Data Book

2. K.L. Narayana, "Machine Drawing", 4th Edition,New Age International Pvt. Ltd.,2010.

3. Singh S, "Fundamentals of Machine Drawing", 2nd Edition, PHI Learning Private Limited
New Delhi, 2012.

4. John K.C, "Textbook of Machine Drawing", 1st Edition, PHI Learning Private Linhied
Delhi, 2009.
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15AE410 MINI PROJECT I 0021

Course Objectives

il
f

Solve the industrial problems at various stages
Publish/present research papers in National/International journals & Conferences

Course Outcomes (COSs)

1.
2.
3.

Formulate a real world problem, identify the requirement and develop the design solutions.
Identify techmcal ideas, strategies and methodologies.

Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the
project.

Test and validate through conformance of the developed prototype and analysis the cost
effectiveness.

Prepare reprt and present oral demonstrations.

Total: 30 Hours
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15GE410 LIFE SKILLS: VERBAL ABILITY
00 2-
Course Objectives

1 Read and understand business passages

T Employ various types of sentences in Business Correspondence
T Equip students with strategiéor vocabulary development

Course Outcomes (COs)

The students will be able to:

Read and understand business related articles

Identify errors in the given sentences

Attempt vocabulary related questions in competitive exams
Write coherent business lette emails, reports and proposals
Write instructions and descriptions related to business contexts

arwnE

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | Po3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
1 - - - - - - - - - 2 - -
2 - - - - - - - - - 3 - -
3 - - - - - - - - - 3 - -
4 - - - - - - - - - 3 - -
5 - - - - - - - - - 3 - -
UNIT | 15 hours

Synonyms Antonyms- Word Groups Verbal Analogies Etymolagy - Critical Reasoning
Cloze Test One Word Substitutionldioms and PhrasesText & Paragraph Completion.
UNIT II 15 hours
Sentence FormationParagraph FormationChange of Voice Change of SpeechReading
Comprehension Sentence guivalence- Jumbled SentencesSpotting ErrorsHomophones

i Homonyms- Commonly Mispronounced/Misspelt Words.

Total: 30 hours

References:

1. Murphy, Raymond. English Grammar in Usé Self-Study Reference and Practice Book
for Intermediatd_earners of English. IV Edition. United Kingdom: Cambridge University
Press. 2012.

2. Lewis, Norman. Word Power Made Easy. New York: Pocket Books. 1991.

3.Barondés The Official Guide for New GMAT
Inc. 2015.
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15GE601 PROFESSIONAL ETHICS 2002

Course Objectives

1 To understand Human values, ethical theory, codes of ethics, work place responsibilities,
rights, engineering experimentation, global issues and contemporary ethical issues

1 To understand personal eathj legal ethics, cultural associated ethics and engineer's
responsibility

1 Enable skills enhancement and hence abilities to engage with other aspects of the engineering
programme such as group work

Course Outcomes (COs)

1. Apply the Value of ethics with suwmhed lifelong learning to strengthen autonomous
professional decision

2. Apply the moral issues, ethical dilemmas and corporate professionalism through identification
of suitable professional body

3. Analyze the environment and lives of world community as parsible engineer.
Evaluate the duties and responsibilities of employee/ corporate.

5. Analyze ethical problems supported by established experiments around the world and provide
solution as a professional expert

H

UNIT | 6 Hours
HUMAN VALUES

Morals and Ethics Honesty- Integrity - Values- Work Ethic- Civic Virtue - Respect for Others
Living Peacefully- Caring and Sharing Selt-Confidence- Courage- Co-operation- Commitment-
Empathy.

UNIT 1l 6 Hours
ENGINEERING ETHICS AND PROFESSIONALISM

Scope ofEngineering Ethics'Variety of moral issues Types of inquiry- Accepting and sharing
responsibility- Ethical dilemmas Moral autonomy- Kohlberg's and Gilligan's theoryConsensus
and controversy Profession and ProfessionalismModels of Professinal Roles- Right action
theories- Senses of corporate responsibilit€odes of ethics: Importanegustification - limitation -
Abuse- Sample codes NSPHEEE - Institution of Engineers (India).

UNIT I 6 Hours
ENGINEERING AS SOCIAL EXPERIMENTAN

Engineering as experimentatioiEngineers as responsible experimentdalanced outlook on law
Cautious optimism Safety and risk Assessing and reducing rislSafe exits The Challenger case
study- Bhopal Gas TragedyThe Three Mile Islandrad Chernobyl.

UNIT IV 6 Hours
WORKPLACE RESPONSIBILITIES AND RIGHTS

Fundamental Rights Responsibilities and Duties of Indian CitizenSeamwork- Ethical corporate
climate- Collegiality and loyalty Managing conflict Respect for authority Collective bargaining
Confidentiality- Conflicts of interest Occupational crime Professional rights Employee rights.

UNIT V 6 Hours
GLOBAL ISSUES

Multinational corporations: Technology transfer and appropriate techneltggrnational rights
pronoting morally just measuresEnvironmental ethics: Engineering, ecologyconomics Human
and sentient centredand bio and eco centric ethie€Computer ethics and interneEngineers as
managers Consulting engineersEngineers as expert witnessasl advisors Moral leadership.
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FOR FURTHER READING

The C

hallenger case studfBhopal Gas TragedyThe Three Mile Island and Chernobyl case studies

- Fundamental Rights, Responsibilities and Duties of Indian Citizéample code of ethics like

IETE, ASME, ASCE, IEEE, Institution of Engineers (India), Indian Institute of Materials
Management.
Total: 30 Hours
Reference(s)
1. Mike W Martin and Roland Schinzinger, Ethics in Engineering, 4th edition, Tata McGraw
Hill Publishing Company Pvt Ltd, New Delhi, 24.
2. M Govindarajan, S Natarajan and V S Senthil Kumar, Engineering Ethics, PHI Learning
Private Ltd, New Delhi, 2012.
3. R S Naagarazan, A text book on professional ethics and human values, New age international
(P) limited, New Delhi,2006.
4. Charles D Fledderamn, Engineering Ethics, Pearson Education/ Prentice Hall of India, New
Jersey, 2004.
5. Charles E Harris, Michael S Protchard and Michael J Rabins, Engineering Eftoosepts
and Cases, Wadsworth Thompson Learning, United States, 2005.
6. http://www.slidewold.org/slidestag.aspx/humasmluesand Professionakthics

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  FeTeTRMIE[ClPM[E[C|PIMIEICIPIMIEICIPIMIEICIPIM| TO%
1 55 5 5 20
2 5 5 5 5 20
3 5 10 5 20
4 5 5 5|5 20
5 5 5 5 5 20
Tota 100
Assessment Questions
Remember
1. Define Human Values.
2. What are Morals and Values?
3. What do you mean by Civic virtue and Respect foemt?
4. Write the various meaningd i¢,%2??Spirituality?
5. List four different types of Virtues.
6. Mention different Human values.
7. What is meant by moral autonomy?
8. Classify the types of inquiry
9. What are the steps needed in confronting moral dilemmas?

Under

1.

2.

. List the levels of moral development suggested by Kohlberg
. What do you understand by seiterest and ethical egoism?

. What are the steps needed in confronting moral dilemmas?
. What are the three virtues of religion?

. What are the professional responsilskt?

stand
Which are the practical skills that will help to produce effective independent thought about

moral issues?
Why does engineering have to be viewed as an experimental process?
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3. Why iemginekringpossibleto follow a random selectiomiproduct design?

4. Why is the codef ethicsimportantfor engineersn their profession?

5. What does the Balanced Outlook on Law stress in directing engineering practice?

6. Are the engineers responsible to educate the public for safe operationegfuiheent?
How?

7. What kind of responsibility should the engineer have to avoid mistakes that may lead to
accident due to the design of their product?

8. What is the use of knowledge of risk acceptance to engineers?

9. Why is Environmental Ethics so important to ¢esanvironmental awareness to the general

public?
10. Why do the engineers refuse to do war works sometimes?

Apply

1. How does the consideration of engineering as a social experimentation help to keep a sense
ofautonomous participation is a personébés worKk

2. How does the code of ethics provide discipline among the engineers?

3. Exemplify the space shuttle Challenger case accident?

4. How does the manufacturer understand the risk in a product catalog or manual?

5. How does the knowledge of uncertainties in desidp tlee engineers to access the risk of a
product?

6. How can the quantifiable losses in social welfare resulting from a fatality be estimated? Give

some examples.
7. How does the engineer act to safeguard the public from risk?
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15AE602 FINITE ELEMENT ME THODS 3003

Course Objectives
1 To understand the concept of numerical analysis of structural components.
f To understand the basic knowledge of Isoparametric Element Formulation.
1 To impart knowledge on both ANSYS, NASTRAN.

Course Outcomes (COs)
1. Demonstrag an understanding of the principles and theories of finite element method.
Analyze 1D problems using bar, beam and truss elements.
Analyze the components of aircraft using continuum elements.
Demonstrate the basic concepts of isoparametric elementsapgplication in aircraft.

Apply the Finite element methods for heat transfer and fluid flow problems and Analyze the
aircraft engine components and aircraft structural components using commercial Softwares.

o~ wD

PROGRAM OUTCOMES (POS) MAPPING

— N ™ <t e © N~ © o S a | S
co | 5188888881892l
1 1 2 1 - - - - - - - - -
2 - 3 3 - - - - - - - - -
3 - 3 1 1 - - - - - - - -
4 - 2 1 1 - - - - - - - -
5 - 1 3 3 - - - - - - - -
UNIT | 9 Hours
INTRODUCTION

Introduction -Study of approximate methods usingal®ghRitz and Galerkins approach and
application to structural mechanics problems. Stressain relationship for plane stregkane strain
axi-symmetric and 3D general problems. Convergence criteria of finite element régioolds of
solving simultaeous equations and eigen value problems.

UNIT 1l 9 Hours
ELEMENT STIFFNESS MATRIX

Definitions of local, natural, global coordinate systems and shape funBi@nstion of stiffness

matrix for bar/rod, beam and truss elements using a local coordirsignsintroduction to natural
coordinate system and derivation of stiffness matrices for bar/rod, beam and truss elements.
Transformation matrix and its importance. Load matrix for mechanical and thermal loadings.
Introduction to boundary conditions. Asdale of element stiffness matrix. Global stiffness matrix
Application of bar, beam and truss elements to aircraft structures for stress and vibrations.

UNIT Il 9 Hours
CONTINUUM ELEMENTS

Derivation of Plane stress, plane strain, shear andyemimetricelement stiffness matrices with local

and natural coordinate system. Estimation of load matrices for traction. Introduction to vibration and
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derivation of mass matrix and Application of plane stress, plane strain asghaxietric elements for
aircraft conponents.

UNIT IV 9 Hours
ISOPARAMETRIC ELEMENTS

Definitions, Shape function for 4, 8 and 20 nodal quadrilateral elements. Definitions for sub, iso and
super parametric elements. Introduction of Jacobian matrix. Derivation of stiffness matrix, estimatio
of consistent load vector using numerical integration methods. Application of isoparametric elements
for aircraft engine and structural components.

UNIT V 9 Hours

FIELD PROBLEM AND METHODS OF SOLUTIONS

Heat transfer problems, steady state fin probjatagvation of element matrices for two dimensional
Problems. Application of FEM to Computational Fluid Dynamics (CFD). Application of FEM to
aircraft engine components and aircraft structural components using commercial Software's like
ANSYS, PATRAN/NASTRAN.

FOR FURTHER READING
Historical background of finite element metheBE model for correctness and to validation
differences between finite element, finite difference and finite volume methods.

Total: 45 Hours
Reference(s)

1. Tirupathi.R. Chandrupatla andishok D. Belegundu, "Introduction to Finite Elements in
Engineering”, Prentice Hall India, Fourth Edition, 2011

2. Robert D Cook, David S Malkus, Michael E Plesha, "Concepts and applications of finite
element analysis", 4th edition, John Wiley and Sons, R88.

3. Larry J. Segerlind, "Applied finite element analysis", 2nd edition, John Wiley and Sons,
Inc.1985

4. Reddy J.N., "An Introduction to Finite Element Method", Third Edition, McGkally 2005.

5. Rao. S.S., "The Finite Element Method in Engineering", 2dd BEergamon Press, Oxford,
2001.

6. http://nptel.ac.in/courses/112104115/ http://nptel.ac.in/courses/112104116/

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTeTRMIE [ClPIM[E]C|PMIF|ClPIMIE[C]PIM|F[ClPM| 'O@
1 5 5 5 5 20
2 2(3 2|3 2(3 2|3 20
3 5 5 5 5 20
4 3 2 5 5 5 20
5 5 10 5 20
Tota 100

Assessment Questions

Remember

Define flexibility and stiffness cefficient.

Write down the flexibility matrix of a cantilever beam with nodalocdinates of your choice
Define area cardinates for triangular element

Distinguish between CST and LST element.

Evaluate the integral of (3x%2-8)dx using Gaussian integration
What arasoparametric elements?

What is meant by transformation matrix and how is it used in FEM
What is lumped mass matrix and consistent mass matrix?

Derive the D matrix for a plane strain problem

©CoNogOrWNE
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10. What is RayleigkRitz method? In what why it is better than Raygh 6 s met hod
Understand
What are objectives of FEM?
Write down the stiffness matrix of one dimensional bar element.
Write down the stiffness matrix of one dimensional beam element
Distinguish between finite element method and finite difference method
Whatis stiffness matrix of a cantilever beam of length L and uniform El when it is subjected
to a load P at the free end?
6. Define flexibility and Stiffness cefficient
7. Write down the flexibility matrix of a cantilever beam with nodalacdinates of your choge
8 Distinguish between Galerkinbébs method and
9. Write any eight FEM software packages
10. What are steps involved in FEM
11. Derive the Governing Equation in Finite element Method

arwDdOE

1. Find the expression for the maximum deflection and Mawinmtending moment using
RaleighRitz Method for simply supported beam of length L subjected to uniformly
distributed load q.

2. Find the expression for the maximum deflection using Finite Difference Method of simply
supported beam of length L subjected to emifly distributed load q.

3. Derive the stiffness matrix for a bar element of lenth L with constant width b thickness
varying from t1 to t2.

4. Derive the stiffness for a constant strain triangular element

Analyse

1. Derive the expression for the stiffness matox & plate bending element. Indicate the nodel
degrees of freedom.

2. Using Factorization solution scheme find the value of x,y,z of following equation 3x + 2y + z
=10,2x+ 3y +2z=14x + 2y +3z = 14.

Create

1. Find the expression for the maximum deflectiming Finite Difference Method for simply
supported beam of length L subjected to uniformly distributed load q.

2. Derive the governing equation in finite element method

3. Find the expression for the maximum deflection and maximum bending moment using
RaleighRitz Method for simply supported beam of length L subjected to uniformly
distributed load q
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15AEG603 PROPULSION II 3003

Course Objectives

1 The course is intended to build up necessary background for understanding the Aircraft and
Rocket propulsion stems.

1 To learn the propulsion system performance information at various condition.
1 To understand the application of various propellant systems and their properties.

Course Outcomes (COSs)

1. Apply the concepts of isentropic flow to understand the functioafngropulsive nozzles
Convergent and Convergerdivergent

2. Explain Concepts and operational principles of air breathing engR&sjets and Scramjets

3. Obtain the Fundamental equations of rocket propulsion like thrust equation, equations for
characteriic velocity, critical velocity and their inteelationships leading to a clear
understanding of rocket performance

4. Explain the working of both solid and liquid propellant rocket motors, design considerations,
heat transfer aspects and comparative pedoo®

5. Describe the Preliminary understanding of electric, ion and nuclear rockets along with
conceptual study of solar sails, nozzle less propulsion.

UNIT | 10 Hours
PROPELLING NOZZLES

One dimensional isentropic flow theory: Applications to Nozzles axtthist velocity of nozzle
AreaMach relation and types of nozzleozzle choking nozzle throat conditionsMass flow rate
through nozzle Area ratio of nozzle nozzle efficiency losses in nozzlesover expanded and under
- expanded nozzles ejedor and variable area nozzlesnteraction of nozzle flow with adjacent
surfaces thrust reversal.

UNIT 1l 10 Hours

RAMJET PROPULSION

Introduction and Operating principlesub critical, critical and supercritical operatiooombustion in
ramjet engie - ramjet performance sample ramjet design calculationgtroduction to scramjet

preliminary concepts in supersonic combustiortegral ram rocket numerical problems.

UNIT I 10 Hours
ROCKET PROPULSION

Operating principle- Thrust equation Definitions of performance parameters and design factors
(Specific impulse, Thrust Coefficient, Characteristic Velocity and Critical Velocity) and relationship
between them internal ballistics rocket nozzle classificationrocket performance considéans -
numerical problems.

UNIT IV 11 Hours
CHEMICAL ROCKETS

Solid propellant rockets selection criteria of solid propellantamportant hardware components of
solid rockets- propellant grain design considerationisquid propellant rockets selection of liquid
propellants- thrust control in liquid rockets cooling in liquid rockets and solid rocket motor
limitations of hybrid rockets relative advantages of liquid rockets over solid rock&tsrust reversal
and Thrust Vectoring Control Tegigues- numerical problems.

UNIT V 4 Hours
ADVANCED PROPULSION TECHNIQUES

Electric rocket propulsionion propulsion techniquesnuclear rocket types- solar sail preliminary
concepts in nozzleless propulsion.
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FOR FURTHER READING
Basic review themodynamics and gasdynamiesActual mass flow rate through nozzle and
equilibrium conditions- Advantages, disadvantages, limitations and comparison with jet engines
Study of Indian launch vehicles and missiésquid engine cycles.

Total: 45 Hours

Reference(s)
1. G. P. Sutton, "Rocket Propulsion Elements”, John Wiley & Sons Inc., New York, 8th Edition,
2010.

2. P.G. Hill and C.R. Peterson, "Mechanics & Thermodynamics of Propulsion”, Addison,
Wesley Longman INC, 1999.

3. H. Cohen, G. F. C. Rogers and H. |. Har&@anamuttoo, "Gas Turbine Theory", Pearson
Education, 2001.

4. C. V. Gorden, "Aero thermodynamics of Gas Turbine and Rocket Propulsion”, AIAA
Education Series, New York, Third Edition, 1998.

5. M. Mathur and R. P. Sharma, "Gas Turbines and Jet and RocketldtoopuStandard
Publishers, New Delhi, 2005.

6. M. J. L. Turner, "Rocket and Spacecraft Propulsion”, Springer Praxis Publishing, 3rd Edition,

2008.
Assessment Pattern
. RemembelUnderstand Apply Analyse | Evaluate | Create
UniURBT  ereTeTmlElcIPIMIE[ClPIMIEICIPIMIE[CIPIMIE[c[PIM]| 'O®
1 2|2 3/3]|3 3|2 2 20
2 2 3/3]|3 2|3 2|2 20
3 2 3|3 3|3 2|2 2 20
4 3 2 3 3|3 3|3 20
5 3|3 3(3 3|2 3 20
Tota 100

Assessment Questions
Remembe
Name the components in Pulsejet engine.
List the properties of liquid propellant
Define specific propellant consumption.
Define thrust coefficient
Define match point.
Name any two oxidizefuel combinations used for hybrid rockets.
Define specific impuls.
Define temperature sensitivity coefficient of a solid propellant.
Define characteristic velocity.
10 Define (a) Impulse stage (b) Reaction stage.
Understand
1. Draw T-S diagram of Ramjet engine.
2. What is the basic concept in using advanced propulsion tectmique
3. Explain the working of hybrid rockets with a neat sketch. List the advantage and disadvantage
of hybrid rocket over other chemical rocket propulsion
Explain the difference between impulse and reaction blade
How will you classify turbine blade cooling?
Describe briefly three important application of rocket propulsion
Explain the principles of Nuclear propulsion?
Write down the merits and demerits of integral fianoket.
What do you mean by supercritical mode of operation of ramjet?
10 How do you classify ramts based on combustion process?
11. What are the limitations of hybrid rockets?

CoNor®WNE
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12. Define discharge correction factor. Can it be more than one? Justify your answer.
Apply
1. Mention the various methods of cooling of thrust chamber assemblies and briefly explain
anyone cooling method.
2. Draw a neat sketch and explain the working of ion propulsion rocket.
3. With the aid of neat sketches explain various techniques for thrust vector control.
4. How do you classify solid propellant rockets? Name any four solid propellant iegied
function with two examples for each function.
5. Explain the working of an axial flow turbine stage with a neat sketch. Draw-ghdidgram
and velocity triangles.
6. Describe the working of a ramjet engine.
7. Explain the working of liquid propellant rockengine with a gas pressure feed system. Write
down its merits and demerits.
8. What is the basic concept in using advanced propulsion technique?
9. Draw and explain the working and application of ramjet engine throt§tdiagram.
Analyse
1. Anideal ramjet engineperates at M = 1.5 at an altitude of 6500 m. Find its cycle efficiency.
2. A chemical rocket is used for launch into earth orbit. At the end of the combustion chamber
the stagnation temperature is 3000 K, The molecular weight of the combustion prod@cts is 2
The gases expand isentropically as an ideal gas mixture with specific heat ratio is 1.2, the area
rati o Ae [/ A6 of the nozzle is 20, and the
stagnation pressure if the expansion is correct and b) Thet tholst
3. How does the shape of the nozzle affect performance? How do you overcome the thrust loss
associated with over expansion?
4. What are the important factors that influence the burning rate of a solid propellant? Explain
them with appropriate sketches.
5. Compare air breathing engine and rocket engine.
6. Why electrical rockets are called essentially power limited?
7. Compare totato-total efficiency and state when it is appropriate to use this efficiency
Evaluate
1. A ramjet is ehaviour at Mach 3 at an altitude4&f72 m, the external static temperature is
258.4K, and the external static pressure is 57.1 kPa. The heating value of the fuel is 46,520
kJ/kg. Air flows through the engine at 45.35 kg/s. The burner exit total temperature is 1944 K.
Find the thrust, fuelatio, and TSFC. The specific heat ratio can be assumed to be 14.
2. A rocket is to be designed to produce 5 MN of thrust at sea level. The pressure in the
combustion chamber is 7 Mpa and the temperature is 2800 K. If the working fluid is assumed
to be a pedct gas with the properties of air at room temperature, determine the following: a)
Specific impulse b) Mass flow rate ¢) Throat diameter d) Exit diameter and e) Thrust at 30 km
altitude.
3. Ajet engine is to propel an aircraft at Mach 3 at high altituderevhebient pressure is 8.5
kPa and the ambient temperature is 220 K. The turbine inlet temperature is 2540 K. If all
components of the engine are frictionless determine: (i) The thermal efficiency (ii) The
propulsion efficiency (iii) The overall efficiency.et the specific heat ratio be r = 1.4 and
make the approximation of f« 1.
Create
1. Design a nozzle to optimum expansion at 10,000 feet altitude
2. Design the liquid propellant system with maximum performance
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15AE604 THEORY OF VIBRATIONS 3003

CourseObijectives

il
f

To introduce the basic concepts of vibration and aero elastic problems in an aircraft.

To know the methods and principles of vibration analysis and vibration measuring
instruments.

Course Outcomes (COSs)

1.

Apply Newtons law and Energy methods taedmine the parameters like natural frequency,
time period of a mechanical vibrating system.

Estimate the important parameters of different vibrating system conditions and explain the
methods of vibration measurement and its control.

Determine the naturafrequencies of multi degrees of freedom system using different
methods of analysis.

Obtain a governing equation for a vibration of continuous systems and to solve using
approximate methods.

Analyze the different aero elastic problems in aircraft and eivilctures and explain its
prevention methods.

PROGRAM OUTCOMES (POS) MAPPING

UNIT |

slalg|3(8|8|5|8|8|2|2|2
Coo_o_o_n_n_o_n_n_n_ggg
3 |1 |- ‘(- A= 4- A-"A- A= A- |- |-
L g | e v Y R R S R
ASBITLHITE OE I TECHNDIOCY -
1 2 QHavr [ AlbaAl- |- |-
3 |1 |- {1 |- A- A- A- A= A= A= |-

7 Hours

SINGLE DEGREE OF FREEDOM SYSTEMS
Simple harmonic moticadditionTerminologies- Newton's Law- D'Alembert's principleEnergy
Methods for free vibration

UNIT 1l

10 Hours

DAMPED, FORCED VIBRATIONS OF 1 DOF SYSTEM
Damped vilbations - Forced Vibrations, with and without dampisgpport excitation Vibration
measuring instrumentielicopter vibration and methods for measurement and control

UNIT I

10 Hours

MULTI DEGREES OF FREEDOM SYSTEMS
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Two degrees of freedom system$tatic and Dynamic couplings vibration absorBencipal ce
ordinates, Principal modes and orthogonal condii@igen value problemsHamilton's principle
Lagrangean equation and application.

UNIT IV 9 Hours

CONTINUOUS SYSTEMS AND APPROXIMATE METY8O
Vibration of elastic bodie¥ibration of strings Longitudinal, Lateral and Torsional vibrations.
Rayleigh's methodHolzer Methodstodola's methadmatrix iteration method.

UNIT V 9 Hours

ELEMENTS OF AEREBLASTICITY
Concepts Coupling- Aero elast instabilities and their preventieBasic ideas on wingdivergence,
loss and reversal of aileron contrBlutter and its prevention.

FOR FURTHER READING
Musical instruments vibratieadvanced damping systerBgismic vibration methods for damping
the a&ro elastic problems.

Total: 45 Hours
Reference(s)

1. Thammaiah Gowda, D.V.Girish, T.Jagadeesha "Mechanical vibrations", McGraw Hill
Education, 2012.

Fung Y.C., "An Introduction to the Theory of Aeroelasticity" Dover Publications Inc.,2008
Timoshenko s., "Vikation Problems in Engineering" John Wiley and Sons, New York, 1993
Singiresu S. Rao "Mechanical Vibrations" 5th edition, Prentice Hall, 2010.
http://nptel.ac.in/courses/112103111/

http://nptel.ac.in/courses/112103112/

o oM wDN

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT reTeTRM[F[c [P M| F]c|PM[F|ClPIMIEIC]PIM|[F[cP M| 'O®
1 4 4 4 8 20
2 4 4 8 4 20
3 4 4 4 4 4 20
4 4 4 4 4 4 20
5 4 4 4 4 4 20
Tota 100

Assessment Questions
Remember
1. Define vibration
2. Define degree of freedom.
3. State DO6Al embertds Principle
4. What is viscous damping?
5. What is critical damping?
6. What are called principle coordinates?
7. Define natural frequency.
8. Name thaypes of vibration absorbers.
9. What is control reversal?
10. What is flutter?

Understand
1. What are the differences between free and forced vibration?
2. Distinguish between periodic and harmonic motion.
3. Compare viscous damping and Colomb damping.



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |67

4. How many naturalrequencies does a continuous system have?
5. Explain the working principle of seismic vibration measuring systems.
6. What are the methods used for flutter prevention?
7. Differentiate discrete and continuous system.
8. Differentiate kinetic energy and potential eme
9. What do you understand by transient vibration and stead state response?

1. Derive an expression for natural frequency of spring mass system using the following method
(i) Energy method (ii) Newtonds | aw
2. A mass of 1 kg is to be supported by a spriagitg a stiffness of 9800N/m. The damping
coefficient is 5.9 Ns/m. Determine the frequency of the system. Find the logarithmic
decrement and also the amplitude of the 3 cycles if the initial displacement is 0.3 cm.
Analyse
1. What are the different types ofamping? Explain the each system of damping with neat
diagrams.
2. Derive the wave equations for lateral vibrations of a string. Obtain general expression for the
lateral vibrations of string.
Evaluate
1. A Single DOF damped system having mass of 8kg makescdtatsns in 18 seconds. The
amplitude decreases t00.25 of the initial value after 5 oscillations. Determine (i) the stiffness
of the spring (ii) the logarithmic decrement (iii) the damping ratio (iv) the damping
coefficient.
Create
1. Asingle degreesoféd’redom spring mass system subjected
Design suitable dynamic vibration absorber to eliminate amplitude the vibration. Also find the
amplitude of dynamic vibration absorber when the main system amplitude is zero.



15AE607 STRUCTURAL SIMULATION
LABORATORY

Course Objectives
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0021

T To train the students for structural analysis using FEM based software packages.

1 To introduce the problems and modern calculation methods in stress analysis of aircraft

structures, as well as theipplication to solving real problems.

1 To introduce the modern computational methods for stress analysis related to airframe

structures.

Course Outcomes (COs)

1. Determine of the effects of loads on physical structures and their components.

2. Check the given pblem fitness for use, from the results of the analysis.
3. Design the aircraft structural components using modelling software.
4. Solve structural problems using Fem based software packages.
5. Analyze the data obtained using the Computer packages.
Co and Po Mappng:
s|8|8|3/8 8 5/8/8/2/5|3
QI |e | & |2 | 2|2 || < Q1 Q|9
1 - 1 2 3 - - = - - - - -
2 - 1 2 3 - - = - - - - -
3 - 1 2 3 - - - - -
4 - - - - 3 - - 2 - - - -
5 3 - - 3 1 - - - - - - -
1 2 Hours
EXPERIMENT 1
Stress analysis using bar element
2 2 Hours
EXPERIMENT 2
Drawing SFD and BMD using beam element.
3 2 Hours
EXPERIMENT 3
Finding the member force in truss structure
4 3 Hours
EXPERIMENT 4
Structural analysis using 2D elements
5 3 Hours

EXPERIMENT 5
Structural analysis using aggmmetric elements
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6 3 Hours
EXPERIMENT 6
Structural analysis using solid elements

7 3 Hours
EXPERIMENT 7
Thermal Conduction analysis of structures.

8 3 Hours
EXPERIMENT 8
Thermal stress analysis of structures

9 3 Hours
EXPERIMENT 9
Model analyss of structures.

10 3 Hours
EXPERIMENT 10
Structural analysis of a column.

11 3 Hours
EXPERIMENT 11
Aircraft Applications based structural problem solving using FEM Packages

Total: 30 Hours
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ENGINE REPAIR LABORA TORY 0021
Course Objectives
T To train the students for the maintenance practices of dragaie and engines.
Course Outcomes (COs)
1. Perform the various metals joining process used for aircraft operation.
2. Carry out inspection on various engine composiand assemble the engine.
3. Apply maintenance procedure to Aircraft Engines.
4. Develop the aircraft components with the help of composite materials.
5. Analyze the defects of aircraft engine components using NDT.
Co and Po Mapping:
5|8 /8/8/8/ 85 8[8/23]s
Ol 2|2 |82 |||l |¢< 1 Q|9
1 1 3 2 1 1 - - - - - - -
2 2 2 - 3 1 2 - - - - - -
3 1 2 - 1 - - - - - - -
4 3 2 2 1 3 2 - - - - - -
5 2 2 - 3 1 2 - - - - - -
1 3 Hours
EXPERIMENT 1
Developing a Rivet joint and determine the shearing strength.
2 3 Hours
EXPERIMENT 2
Developing weld joint using TIG, MIG Welding.
3 3 Hours
EXPERIMENT 3
preparation of composite lamina.
4 3 Hours
EXPERIMENT 4
Pipe bending and flaring
5 3 Hours
EXPERIMENT 5
Composite patch repair
6 3 Hours

EXPERIMENT 6
Piston Engne Componentsdimensional checks




EXPERIMENT 7
Static balancing of Propeller

8

EXPERIMENT 8
Jet Engine componentglentification and dimensional checks.

9

EXPERIMENT 9
Defect identification by Ultrasonic testing

10

EXPERIMENT 10
Defect identification by Magnetic particle testing and-ggaetrant testing
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3 Hours

3 Hours

3 Hours

3 Hours

Total: 30 Hours
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15AE609 AIRCRAFT DESIGN PROJECT | 0042

Course Objectives
1 Tointroduce and develop the basic concept of aircraft design.

Course Outcones (COs)
1. Design an aircraft conceptually based on the mission requirements.

2. Construct comparative data sheets, comparison data graphs and main parameters for the
design.

3. Compute the weights of crew, payload, and fuel required to complete the mission, empty
weight, and mission segment weights.

4. Choose power plant, aero foil, wing tail and control surfaces.
5. Analyze the drag polar, performance characteristics, and stability derivatives.

Co and Po Mapping:

— o ™ < Te) © N~ o o S o o

ol 198|888 (8|8 |2|g|?
1 2 1 3 - - - - - 2 - - -
2 - 3 - - - - - 1 2 - - -

3 - - 3 - - - - - - - - -

4 - - 3 - - - - - - - - -

5 2 - 3 - - - - - - - - -
1 6 Hours

EXPERIMENT 1
Comparative configuration study of different types of airplanes

2 6 Hours
EXPERIMENT 2
Compaative study on specification and performance details of aircraft.

3 6 Hours
EXPERIMENT 3
Preparation of comparative data sheets

4 6 Hours
EXPERIMENT 4
Work sheet layout procedures

5 6 Hours
EXPERIMENT 5
Comparative graphs preparation and selectfanain parameters for the design.

6 6 Hours
EXPERIMENT 6
Preliminary weight estimations, selection of main parameters



EXPERIMENT 7
Power plant selection, aerofoil selection, wing tail and control surfaces.

8

EXPERIMENT 8
Preparatiorof layouts of balance diagram and three view drawings.

9

EXPERIMENT 9
Detailed estimation of drag and drag polar.

10

EXPERIMENT 10
Detailed performance calculations and stability estimations.
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6 Hours

6 Hours

6 Hours

6 Hours

Total: 60 Hours
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15AE610 TECHNICAL SEMI NAR I 0021

Course Objectives

il
f
il

To learn the latest developments in their subject domain at advanced level
To improve the skill of technical paper selection
To improve presentation and communications skills

Course Outcomes (COs)

1.
2.
3.

Refer and utilize variautechnical resources available from multiple fields.
Improve the technical presentation and communication skills.

Analyze the importance of intonation, word and sentence stress for improving communicative
competence, identifying and overcoming problenmsisu

Interact and share their technical knowledge to enhance the leadership skills.
Prepare report and present oral demonstrations.

Total: 30 Hours
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15AE611 MINI PROJECT IV 0021

Course Objectives

il
f

Solve the industrial problems at various stages
Pubish/present research papers in National/International journals & Conferences

Course Outcomes (COSs)

1.
2.
3.

Formulate a real world problem, identify the requirement and develop the design solutions.
Identify technical ideas, strategies and methodologies.

Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the
project.

Test and validate through conformance of the developed prototype and analysis the cost
effectiveness.

Prepare report and present oral demonstrations.

Total: 30 Hours
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15GEG611 LIFE SKILLS: APTITUDE I 0020

Course Objectives

1 The undergraduate students to such methods and practices that help, develop and nurture
gualities such as character, effective communication, aptitude and holding ethical values

Course Outcanes (COs)
1. Perform arithmetical operations with complex numbers

2. Explain the meanings of a relation defined on a set, an equivalent relation and a partition of a
set

3. Calculate percentages in real life contexts , find any percentage of a given whole using the
knowledge of fraction multiplication and increase / decrease a given whole by a percentage

4. Demonstrate the situations like motion in as straight line,Boats and Streams, Trains, Races

and clocks
5. Evaluate the Counting techniques, Permutation and Comirmdatiecursion and generating
functions
1 3 Hours

NUMBER SYSTEMS

Introduction- definition- classification on Numbergpower cycles and remaindershort cut process
- concept of highest common factoconcept of least common multiptedivisibility - number of
zeros in an expression

2 3 Hours

PERCENTAGES
Introduction- definition and Utility of percentageimportance of base/denominator for percentage
calculations concept of percentage values through additidresction to percentage conversitable

3 3 Hours
AVERAGES

Introduction - average of different groupsaddition or removal of items and change in average
replacement of some of the items

4 3 Hours

RATIO, PROPORTIONS AND VARIATION

Introductionr Ratio- propertiesdividing a given numér in the given ratic comparison of ratios
proportions- useful results on proportiercontinued proportion relation among the quantities more
than two- variation

5 3 Hours

PROFIT AND LOSS

Gain/Loss and percentage gain or percentageniosplying equivalents to find sale priceelation
among cost price, sale price, gain/loss and percentage gain or percentaga lasticle sold at two
different selling price two different articles sold at same selling prigercentage gain or percentéag
loss on selling pricepercentage gain or percentage loss on whole property

6 3 Hours

TIME AND WORK
Introduction- Basic conceptsConcepts on working with different efficieneyPipes and Cisterns
Work Equivalence (Man DaysAlternative approach
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3 Hours
TIME, SPEED AND DISTANCE

Definition - Basics of Time, Speed and Distanc&elative speed Problems based on Trains?
Problems based on Boats and StreaRreblems based on Racefime taken with two difference
modes of transporttime and @éstance between two moving bodies

8

3 Hours
PERMUTATION AND COMBINATION
Definition - Fundamental rulesTheorems on Permutatierfheorems on Combination
9 3 Hours
PROBABILITY

Concept and importance of probabilityinderlying factors for Real.ife estimation of probability
Basic facts about probabilitysome important consideration while defining event.

10

MIXTURES AND ALLIGATION

Definition - alligation rule- mean value (cost price) of the mixtureaome typical situations where
allegation can be used.

3 Hours

Total: 30 Hours
Reference(s)

1. Abhijit Guha, Quantitative Aptitude for Competitive Examinations, Fourth Edition, Tata
McGrawHill Publishing Company Ltd, 2012

2. Arun Sharma, How to prepare for Data Interpretation for the CAT, First Ediliatg
McGrawHill Publishing Company Ltd, 2012

3. Dr.R S Aggarwal, Quantitative Aptitude, Seventh Revised Edition, S.Chand Publishing
Company Ltd, 2013.

4. Edgar Thorpe , Course In Mental Ability And Quantitative Aptitude For Competitive
Examinations, Third Editin, Tata McGrawHill Publishing Company Ltd, 2013

5. Arun Sharma, How to prepare for Quantitative Aptitude for the CAT, Fifth Edition, Tata
McGraw-Hill Publishing Company Ltd, 2013
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15LE201 BASIC ENGLISH I
3003
Course Objectives:
1 To focus on natural acquisition of rudimentary structures in English language through
ample listening, reading and writing inputs
1 To concentrate on speaking and conversation skills with a view to increase fluency in
speakimy
1 To enhance the ability of correct pronunciation and spelling

Course Outcomes (COs)
The students will be able to:

1. Speak clearly in English to individuals / groups without hesitation
2. Comprehend simple detp-day formal/ informal conversations
3. Apply appopriate tenses and verbs in writing
4. Read and comprehend paragraphs on simple topics
5. Write coherent paragraphs / reports / letters on familiar topics
Program Outcomes (POs) Mapping
CO | PO1 | PO2 | P03 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
1 - - - - - - - - - 3 - -
2 - - - - - - - - - 2 - -
3 - - - - - - - - - 1 - -
4 - - - - - - - - - 2 - -
5 - - - - - - - - - 3 - -
UNIT | 7 hours
Vocabulary/ Grammar Skills Sets Skill Sets
Module
Diff . , .
Wikl be.tween Calling for help in an | Reporting an event
31 Present Continuous and A Surnalistic.stvle
Simple Present tese gency J y
37 Ver I? S Ohave Describing animals Asklng for and giving
got 6 directions
Inviting people, Self enquiry and o#ring
33 Simple Past Tense accepting and oneds opinio
declining invitations | topic
34 Spelling rules & table of Refusing an invitation Refadmg.and practicing pre|
Irregular Verbs written dialogues
35 Unit Test |
UNIT Il 8 hours
36 Questions and the negative fo Apologlz_lng and (Reading) conversation
. responding to an )
of the simple pddense practice
apology
37 Asking questions in the simple| Reading Seeking, granting and
past tense comprehension refusing permission
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Paying Pair work: writing
38 Past continuous tense compliments and | dialogues and presentin
responding to tam | them
Difference bet_ween simple pag Describing daily Reading and
39 and past continuousvhen and . : .
routines comprehension skills
where to use each
40 Unit Test Il
UNIT Il 7 hours
41 Simplefuture tense Talking about | Making plans applylng
the weather grammar theory to written wor|
42 Simple future tensemore Talking about | Opening up and expressing
aspects, possessive pronoul possessions oneds emoti on g
43 Future continuous tense Talking ebo.u.t_ Listening comprehension
current activities
Revision of future tense
simple and continuous formg Asking for the | Discussioranalyzing and
44 o o . . : .
prepositions used with time | time and date | debating a given topic
and date
45 Unit Test Il
UNIT IV 8 hours
Writing, speaking
46 Articles a/an and presentation | Transcribing dictation
skills
Singular Plural (usage o Readlng practice Compr.ehensmnloglcal .
a7 o independent and | analysis, process analysis and
an) : o :
shared reading subjective expressn
Countable and Listening Vocabulary: using context toolg
48 uncountable nours/an . : 4
comprehension to decipher meaning
and some
Sequencing Listening to a poem being
49 Articles- the sentences in a recited, answer questions on it
paragraph and practiceeciting the same
50 Unit Test IV
UNIT V 7 hours
Speaking: sharing stories Listening: comprehend
Articles- the: usage and P 9 g and follow multiple step
51 about family, village/town,

avoidance

childhood, etc. 10 students

instructions red out by
the teacher
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Articles- the: usage and | Speaking: sharing stories Readlng: Make
) o S inferences from the
52 avoidance with like and | about family, village/town,
. story about the plot,
hate childhood, etc. 10 studentg .
setting and characters
Articles- the: usage and | Speaking: sharing stories
53 avoidance with names o| about family, village/town, | Comprehension passag
places childhood, etc. 10 students
54 This/ that/ these and Writing a notice Speaking: Debate
those announcement
55 Unit Test V
UNIT VI 8 hours
Collaborative learni Writing short answers t¢
56 One and ones . ng questions based on
problem solving :
reading
Canitalization and Listen to a story and
57 P . Controlled writing respond to its main
punctuation
elemens
Syntax and sentence :
: . " Listen to a poem and
58 construction rearrange Guided writing : :
. discuss its elements
jumbled sentences
Frame simple yet
59 Cloze Test Free writing purposeful questions
about a given passage
60 Unit Test VI
Total: 45 hours
Resource:

1. Basic English Module, L&L Education Resources, Chennai, 2011.
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15LE202 COMMUNICATIVE ENGLISH 1l
3003

Course Objectives

|l

il
il
il

To acquire skills for using English language effectively in workplace

To prepare students for taking BEC Vantage level examination

To enhance the communicative ability from Intermediate to Upper Intermediate level
To enhance theoenmunicative ability from Intermediate to Upper Intermediate level

Course Outcomes (COs)
The students will be able to:

1.

a bk v

Apply language structures and vocabulary required at CEFR B2 level in spoken and
written discourses

Listen and comprehend differdmisness conversations
Read and comprehend general & technical text
Apply appropriate mechanics of writing in formal written communication

Communicate effectively through formal and informal spoken and written business
correspondences

Program Outcomes (PO} Mapping

CO | PO1 | PO2 | Po3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
A YT 1 ey Jk . .
2 |- |- el |- - |- A . .
I EE EE CE E R E R E R E R E R R . .
4 |- EPNAINBMNAIDI-ARAAAMR ! :
5 |- S0 WA NE N RENE T NEVE AV ! :
UNIT I: GRAMMAR AND VOCABULARY 9 hours

Simple, Compound and Complex sentenceBirect and Indirect speech Conditionals-
Business vocabularyCollocations- Discourse markers

UNIT II: LISTENING 9 hours
Listening to specific informationshort notes Listening to identify topic, aatent, function
Sentence stresRhythm- Intonation

UNIT IIl: READING 9 hours
Reading graphs and charsSkimming and scanning textsGap Filling - Read business
articles for specific informationUnderstanding the structure of atte Error identification

UNIT IV: WRITING 9 hours
Formal and Informal English Business Correspondence, Short Documemtsail, memo,
messagge Longer DocumentdReports and ProposalJranscoding

UNIT V: SPEAKING 9 hours

Collaborative task Turn taking (initiating and responding appropriatelylNegotiating -
Exchanging information Language Functions: suggestingcomparing and contrasting
expressing Finding out facts, attitudes and opiniecnSommonly mispronounckewords
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FOR FURTHER READING

Newspaper and Magazine reading (The Hindu / The New Indian Express / Times of India,
|l ndi a Today [/ -RBagliagdNewvels (@he Donk o tSqld His Ferrari by Robin
Sharma; Three Mistakes by Chetan Bhagat; The Fouméad by Ayn Rand)

Total: 45 hours

References:
1. Guy Book Hart, BEC Vantage Cambridge Business Benchmark, Ulppermediate

Cambridge University Press, 2006.
2. Eric H. Glendinning and Beverly Holmstrom, Study Reading: A Course in Reading for
Academic Purpses. United Kingdom: Cambridge University Press, 2004.
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15LH203 HINDI
3003
Course Objectives

T To help students acquire the basics of Hindi language
1 To teach them how to converse in Hindi in deyday situations
1 To help students acquire the ability to understand a simple technical text in Hindi

Course Outcomes (COs)
Students will be able to:

1. Read and identify Hindi letters, words and simple sentences

2. Construct simple sentences and use appropriate vocabulary dlayio-day oral
communication

3. ldentify basic sounds of Hindi language and understand simple conversations on
familiar topics

4. Write common words and sentences
5. Comprehend elementary level grammar of Hindi

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | Po3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
1 - - - - - - - - - 2 - -
2 - - - - - - - - - 3 - -
3 - - - - - - - - - 2 - -
4 - - - - - - - - - 3 - -
5 - - - - - - - - - 1 - -
Unit | 9 Hours

Hindi Alphabet: Introduction- Vowels- Consonants Plosives- Fricatives- Nasal sounds
Vowel Signs- Chandra Bindu & VisargTable of AlphabetVocabulary.

Unit 1 ) 9 Hours
Nouns: Genders (Masculine & Feminine Nouns ending-iJ, * , ¢ ,Masculiné & )
Femininei Reading Exercises.

Unit 1l 9 Hours
Pronounsand Tenses:Categories of PronoungPersonal PronounsSecond person (you &
honorific) - Definite & Indefinite pronouns Relative pronouns Present tensePast tense
Future tense Assertive & Negative Sentencekterrogative Sentences.

Unit IV 9 Hours
Classified Vocabulary: Parts of body Relatives- Spices- Eatables Fruit & Vegetables
Clothes- Directions- Seasons Professions.

Unit V 9 Hours
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Speaking: Model Sentences and RhymeSpeaking practice for various occasions.

Total: 45 Hours

References:
1. Kishore B.R., Self Hindi Teacher for Nd#indi Speaking People, Vee Kumar

Publications (P) Ltd., New Delhi, 2009.
2. Dakshin. Dakshin Bharath Hindi Prachar Sabha, Chennai. 2016.
3. Videos, Stories, Rhymes and Songs.
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15L.G203 GERMAN
3003
Course Objectives

1 To help students acquire the basics of German language
1 To teach them how to converse in German intdegay situations

Course Outcomes (COs)
The students will be able to:

Listen and identify individuatounds of German and simple etayday conversations
Speak simple sentences using basic sounds and words

Read and understand short passages on familiar topics

Apply basic sentence structures while writing

Apply basic grammar and appropriate vocabulargdmpleting language tasks

a bk wnhPRE

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | Po3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
1 - - - - - - - - - 2 - -
2 - - - - - - - - - 3 - -
3 - - - - - - - - - 2 - -
4 - - - - - - - - - 3 - -
5 - - - - - - - - - 1 - -
UNIT | 6 Hours

Introduction to German language: Alphabelddumbers- Greetings country- nationalities-
Working with Dictionary.

UNIT II 6 Hours
Nounsi Pronouns ddfinite and indefinite article Speaking about oneselt.istening to CD
supplied with the books, paying special attention to pronunciation.

UNIT Il 11 Hours
Regular verbs Conjugation- Irregular verbs- Time - Negation- adjecives - family -
profession Introduction to types of sentences

UNIT IV 12 Hours
Question words Types of Questions Nominative- Accusative and dative casdraming
basic questions and answerdNriting short notes and lettereading the news boards,
directions

UNIT V 10 Hours
Imperative case Possessive articlespropositions- modal auxiliaries Basic dialogue and
group conversationordering in restaurants.

Total: 45 Hours
References:
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1. Continuum International Publishing Group Ltd. London / New York, 1992. Eckhard,
Christine. Whittle, Black & Ruth. Cassel Language Guid@srman.

2. Rusch, PaulNetzwerk Al. Deutsch AlsFremdsprach&oyal Publishers & Distributers
Pvt. Ltd. New Delhi, 2015.

3. Langenscheidt Universal German Dictionary: Gerptamglish, EnglishGerman. Goyal
Publishers & Distributers Pvt. Ltd., New Delhi, 2009.

4. Grundkurs Deutsch A Short Modern German Grammar Workbook and Glossary. Verlag
Fur Deutsch.Munichen, 2007.

5. Grundkurs. Dewch Lehrbuch. Hueber. Munichen, 2007.



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |87

15LJ203 JAPANESE
3003
Course Objectives

T To help students learn Japanese alphabet
T To teach students how to use the basic Japanese sentencesoHiagagonversation
1 To make students familiar with the Japanese cultural facets and social etiquettes

Course Outcomes (COs)
Students will be able to:

Recognise and write Japanese alphabet

Speak using basic sounds of the Japanese language

Apply appropriate vocabulary needed $oimple conversation in Japanese language
Apply appropriate grammar to write and speak in Japanese language
Comprehend the conversation and give correct meaning

a s N e

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | Po3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
1 - - - - - - - - - 3 - -
2 - - - - - - - - - 1 - -
3 - - - - - - - - - 3 - -
4 |- - - - - - - - - 1 - -
5 - - - - - - - - - 2 - -
UNIT | 9 hours

Introduction to Japanese&lapanese scriptPronunciation of Japanese (Hiraganhpng
vowels- Pronunciation of in,tsu,gaLetters combined with ya,yu,ydaily Greetings and
Expressions NumeralsN1 wa N2 des- N1 wa N2 ja arimasen S ka- N1mo- N1 no N2
-€ é . s -aanji - Technical Japanese Vocabulary (25 NumbeP)oneticand semantic
resemblances between Tamil and Japanese

UNIT Il 9 hours
Introduction- Kore - Sore- are- Kono N1- Sono N1- ano N1- so des so ja arimasenS1
ka- S2 ka- N1 no N1- so des ka koko - soko- asoko- kochira- sochira- achira- N1 wa
N2 (Place) des dhokoN1 no N2- Kanji-10-i ma é . j i é-fintroductibe & verb V
mas- V masen V mashitha V masen deshithaN1(Time) ne V- N1 kara N2 des N1 tho
N2 / S ne Kan}ilO - Technical Japanese VocabulaBb(Numbers) Dictionary Usage.

UNIT I 9 hours

- N1(Place) ye ikimas ki mas- kayerimasu Dhoko ye mo ikimasenikimasendheshitha
N1(vehicle) de ikimasu kimasu- kayerimasu N1(Personal or Animal) tho V ithsuS yo.

- N1 wo V (Transitive} N1 wo shimus Nani wo shimasu kaNan & Nani- N1(Place) de V

-V masen kaV masho-Oo0 é ¢ . K@,Nj(itool- means)deVi Word / Sente
wa €égo nanNldReson k ae agemusN1( Person ) ne moraimusmo V
shmashitha- , Kanji-10 i Japanese Typewriting using JWPCE Software, Technical
Japanese Vocabulary (25 Numbers)

UNIT IV 9 hours
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Introduction to Adjectives Nlwanaadj des. N1 wa ii adj desaadjna N1- ii adj ii N1 -
Thothemo- amari- N1 wadho des ka N1 wadhonna N2 des kaS1 ka S2- dore- N1
gaarimasu wakarimasu- N1 ga suki masd N1 gakiraimasu jozu des- hetha des donna
N1 - Usages of yoku dhaithai- thakusan sukoshi- amari- zenzen S1 kara S2 doshithe,
N1 gaarimau- imasu- N1(Place) ne N2 gaarimasuimasu- N1 wa N2(Place) ne arimasu
iimasu - N1(Person,Place,or Thing ) no N2 (PositienN1 ya N2, Kanjl0 - Japanese
Dictionary usage using JWPCE Software, Technical Japanese Vocabulary (25 Numbers)
UNIT V 9 hours
Saying Numbers , Counter SuffixedJsages of Quantifierdnterrogatives- Dhonokurai-
guraii Quantifier-( Per i od ) - Quantifiér dhiake i N1\dhake KanjPast tense of
Noun sentences and na Adjective sentencPast tensef ii-adj sentences N1 wa N2
yoriadj des- N1 tho N2 thoDhochiragaadj des ka and its answering metNAd no naka ]
de {nani/dhoko/dhare/ithsu} ga ichiban adj des-kanswering-N1 gahoshi des V1 mas
form dhake mas N1 (Place ) ye V masu form niemasu/kimasu/kayerimasuN1 ne V/N1
wo V - Dhokoka- Nanikai gojumo- Technical Japanese Vocabulary (25 Numbers)

Total: 45 hours
References
1. Japanese for Everyone: Elementary Main TextbebkGoyal Publishers and Distributors
Pvt. Ltd., Delhi, 2007.
2. Japanese for Everyone: Elementary Main Textbe@k Goyal Publishers and Distributors

Pvt. Ltd., Delhi, 2007.

Software:

1. Nihongo Shohd
2.Nihongo Shohe?
3. JWPCE Software

Websites:

1. www.japaneselifestyle.com

2. www.learnjapanese.info/

3. www.kanjisite.com/

4. www.learnhiraganakatakana.com/typingiraganacharacters/



http://www.japaneselifestyle.com/
http://www.learn-japanese.info/
http://www.kanjisite.com/
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15LC203CHINESE
3003

Course Objectives
1 To help students acquire the basics of Chinese language
T To teach the studé show to converse in Chinese in various situations
1 To teach Chinese cultural facets and social etiquettes to the students

Course Outcomes (COs)
The students will be able to:

Identify Initials and Finals of Chinese Alphabet

Recognise four different ton@sa spoken Chinese sentence
Read Mandarin Chinese through Pinyin

Form sentences using basic Chinese vocabulary

Listen and comprehend basic Chinese conversation

a s N e

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | P03 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

1 - - - - - - - - - 1 - -

2 - - - - - - - - - 2 - -

3 - - - - - - - - - 2 - -

4 - - - - - - - - - 3 - -

5 - - - - - - - - - 2 - -

UNIT | 9 hours

N. h- o

Xu®hu3w nh,u de §0bRDnbi_ o0od8y_ ;ngdui®hu3ji sh”o

xingming, gudji- ;7 Xu®hu®*h"nyTpoényon de
; y%nmTh®shUngdi Ppnd¥%h®shUngdi "ol i

UNIT II 9 hours

Xi "nz"4j_.di

Xu®hu3sh2jiUn, r3q2 de bpi RodBUn ShbUngcg?

Juzi - ; Huihua- ;Hu6dong- ; Kantwanchénghuihua ;

Xu®c?2yTshu@sh2jiU0n ;D¥%yDdBa §mlhi, unXx &8 nxi; n

B xi " mi nzhénghee deshlnxupailiechéngju

UNIT 1 9 hours

N“j i "nm8oyoQgzNDnmem"™i ?

X¥anw nji” "qi8&8nj2qi8&n de b; dd®ji-"hu8nj;i”

T2chlidudsuam id@ngx9d” xi o,y8&ns dRngdNngj %t .

ShUn g c-2 Hu -; dkantigvanchénghuihua :

Xu®c?2yTshu@shz2jiUn ; DYy odYar 8nh_ ul i 8nxi "~

: Tong!l yonxu nRz®zh ngqu;d8Tch@dngc2yTbi o

r

N
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UNIT IV 9 hours
Xu®hu3x¥%nw njiUOt2ngg2nrgku"ng, zh2y h®ni §nl 2n
Xu®hud3di nc it2yUoqi %j i ®zhSm@n g c;Juzi- ;

Huihua - ;Hudédong - ;  Kantuwanchénghuihua- ;
Xu®c?2yTshu@shz2jiUn ; DYy QdYar 8inh , ul i 8§8nxi ™ n
; Tongl yonxu nz®zh ngqu ;d8Btemh@ngcHyTbi o
Ju®s b "ny n T@ongl 2ydnp " ndeww " ndus3cu,

UNIT V 9 hours
N.z"in 'erg@ngzu

- 5

Xu®hud3x¥%nw njiUt2nggq2ngku”ng, zh?2y Sh@mig&rtl 2 n
- ; Juzi- ; Huihua- ; Huodong- ~ ; Kantuwancknghuihua
;, Tong!l %yonxu nz®zh ngqu ;d8BTecnh@ngcHy Tbi o
-Tong!l %yonxu nz®zh ngqu d8&8BTah@ngcKByTbi o

Total: 45 hours
References:
1. David J. White. My Chinese &@sroom, 2005

2. Tiyan Hanyu Shenghuo Pian, Experiencing Chinese, Ying Yu Ban Di 1 Ban. Beijing:
Higher Education Press: Gaodengjiaohuchu ban she. 2011

Software:
1. Hancel, Don. Mandarine Day. Chinese learning Software

Websites:
1. www.chinesexp.com.cn
2. www.yiwen.com.cn



http://www.chinesexp.com.cn/
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15LF203 FRENCH
3003
Course Objectives

T To help studentacquire familiarity in the French alphabet & basic vocabulary
1 To teach the students to use French in simpletalaiay conversations
1 To prepare the students for French examination (level Al)

Course Outcomes (COs)
The students will be able to:

1. Listen and comprehend individual sounds of French and simple-tdaay
conversations

Apply basic sounds and words in simple sentences for communication
Read and comprehend short passages on familiar topics
Frame basic sentence structures while writing

Recognize amh apply basic grammar and appropriate vocabulary in completing
language tasks

a ks N

Program Outcomes (POs) Mapping

CO | PO1 | PO2 | P03 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
1 - - - - - - - - - 2 - -
2 - - - - - - - - - 3 - -
3 - - - - - - - - - 2 - -
4 - - - - - - - - - 3 - -
5 - - - - - - - - - 1 - -
Unit | 6 Hours

Alphabet Francais et Les Accents Frangdiss articles définis, indéfinis Gerw&ingulier
et pluriel- Salutations
Unit 1l 8 Hours
Verbes - Conjugaison Présent (Avoir / Etre / ER, IR, RERégulier et Irrégulier)-
Adjectifs - Nationalités- Professions Formuler les questiondRE
Unit 1 8 Hours
Les joursde lasemaind e s moi s -des saidoris Alumeér@seQuelle heure
est- il ? - Famille - Articles Contractés Préposition- Adjectifs PossessifBARLER : Se
présenter LIRE
UNIT IV 9 Hours
Verbes- Conjugaison : Impératif, Futur proche, Passgent (ER /IR / RERégulier et
Irrégulier) - Articles Partitifs - Adjectifs Démonstrdfis - La Gastronomie Francgaise.
PARLER ; LIRE
UNIT V 14 Hours
Verbe Conjugaison Passé&omposé, Imparfait, Futur simple, Conditionnel (ER / IR /:RE
Régulier et Irréguliery Carte Postale Courriel PARLER : Jeu de RoOleECOUTER
Compréhension Orale

Total : 45 Hours
References :
1. Grammaire Progressive du Francais, CLE International, 2010.

2. Collins Easy Learningrench Verbs & Practice, Harper Collins, 2012.
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3.Barronds L & &dition, HizabethBdurquird Language Institute, 2012.
4. Cours de Langue et de Civilisation Francaises, G. Mauger, Hachette, 2014.
5. Saison 1, MaridNoélle Cocton et al, Didier, 2014.

Softwares :
1. Frangais Linguaphone : Linguaphone Institute Ltd., London, 2000.
2. Francais Harrisonburg : The Rosetta Stone : Fairfield Language Technologies, 2001.
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15PH201 PHYSICS OF MATERIALS 3024

CourseObijectives

1 To understand the physical properties of conductors, semiconductors and superconductors

f To recognize the basic principles of interaction of light with matter and working of optical
devices

1 To classify the types of dielectric, magnetic materéald polarization mechanisms with their
properties
Course Outcomes (COSs)
1. Analyze the properties of conductors and superconductors for different applications

2. Apply the concepts and types of semiconductors for solar cell applications

3. Discuss the types, progiies and applications of dielectric materials

4. Explain the properties of optical materials, working mechanism of LEDs and LCDs

5. Classify the magnetic materials with their properties and apply in the data storage devices
UNIT |

9 Hours
CONDUCTING AND SUPEFRONDUCTING MATERIALS

Electrical and thermal conductivity of metalsViedemann Franz law band theory of metals
density of states. Superconductors: properttgpes- High Tc superconductorapplications.

UNIT Il
SEMICONDUCTORS

Elementaland compound semiconductermtrinsic semiconductors: carrier concentratiaiectrical
conductivity band gap. Extrinsic semiconductors: carrier concentratieariation of Fermi level.
Hall effect: theory and experimental determinatiapplicationsSolar cells

10 Hours

UNIT Il
DIELECTRIC MATERIALS
Types of polarization: electronic, ionic, orientation and space charge polarization mechanisms

LangevinDebye equation frequency and temperature effects on polarizatidielectric strength and

loss-dielectric breakdown mechanismsactive dielectric materials: pizo, pyro and ferroelectrieity
applications.

9 Hours

UNIT IV
OPTICAL MATERIALS

Interaction of light with materials optical absorption transmission- Luminescence in solids
Fluorescace and Phosphorescend@ptical band gapLED ,LCD.

9 Hours

UNIT V
MAGNETIC MATERIALS

Classification and propertiesdomain theory hard and soft magnetic materialanti-ferro and ferri
magnetic materialsapplications: magnetic recording and nugies.

8 Hours

FOR FURTHER READING
Photonic crystals LIFI

1 2 Hours
INTRODUCTION

Exposure to Engineering Physics Laboratory and precautionary measures

2 4 Hours

EXPERIMENT 1
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Using Lees disc apparatus, determine the coefficient of thermal conductivibadf@nductor.

3 4 Hours

EXPERIMENT 2
Find the band gap value of the given semiconductor diode. Based on the band gap value, identify the
given semiconductor.

4 4 Hours

EXPERIMENT 3
With the aid of travelling microscope, find the refractive index dfaasparent solid and liquid
material.

5 4 Hours

EXPERIMENT 4
Determine the wavelength of polychromatic source in the visible region using spectrometer.

6 4 Hours

EXPERIMENT 5
Based on Hall effect, calculate the charge carrier density of a givenoselmator and identify the
nature of the semiconductor.

7 4 Hours

EXPERIMENT 6
Draw the BH curve of a ferromagnetic material subjected to external magnetic field and hence
identify the nature of the material.

8 4 Hours

EXPERIMENT 7
Determine the M characteristics of a solar cell.

Total: 75 Hours
Reference(s)

1. Saxena, Gupta, Saxena, Mandal, Solid State Physics, Pragati Prakashan Educational
Publishers, 13th revised edition, Meerut, India, 2013.

2. M.N. Avadhanulu and P.G. Kshirsagar, A Text Book of EngimgePhysics, S. Chand &
Company Ltd., New Delhi, 2011.

3. S. O. Pillai, Solid State Physics, New Age International Publications, New Delhi, 2010.

4. M.A. Wahab, N.K. Mehta, Solid state physi&tsucture and properties of materials, Narosa
publishing house Pvi.td, 6th edition, 2010.

5. Semiconductor Physics and Devices, Donald A. Neamen , Mc-8iigv2011.
6. P.K. Palanisamy, Materials Science, Scitech Publications India Pvt. Ltd, 2014.

Assessment Pattern

: RemembejUnderstand Apply Analyse | Evaluate | Create
Unit/RBT FICIPIM|F|C|P|M|F|C|PIM|F|C|PM|F|C|P|M|F|C|P|M Total
1 2042 1142 1|12 1|11 20
2 2 2 2 4 5|3 4 22
3 112|1 3|4 3|4 2 20
4 2|2 2|5 2|5 2 20
5 1|3 3|23 3(1 2 18
Tota 100
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Assessment Questions
Remember
State Meissner effect
List six properties of superconducting materials
Define photovoltaic effect
List the six common applications of dielectric materials
Retrieve optical absorption in metals
Reproduce the principle of@D in display devices
Recall the term hysteresis in ferromagnetic materials
List four applications of magnetic materials
Recognize the need of optical band gap in differentiating the materials
10 Reproduce five applications of hard magnetic materials inaldgy life
Understand
Explain the principle, construction and working of LED
Classify the three types of materials based on band gap energy
Interpret the working mechanism and characteristics of a solar cell
lllustrate Hall effect experiment used to firtktconcentration of charge carriers intype
semiconductors and hence explain the necessary theory
Summarize the various dielectric breakdown mechanisms observed in dielectric materials
Infer the principle involved in working of magnetic levitation
Classfy the two types of luminescence in solids with appropriate energy level diagrams
Subsume the four types of polarization mechanisms involved in dielectric materials
lllustrate the VI characteristics of a solar cell
0. Extrapolate the Clausius Mosotti equoatifor the dielectric material which is subjected to
external electric field

CoNor®LNE

PN

BOo~NOO

Apply
1. Free electron density of aluminum is 18.10x1028.nCalculate its Fermi energy at OK.
Pl anckdés constant and nBd3sand®@ixiFlkKgege el ectron
Computethe relation between Remanence and Coercivity
Demonstrate the domain theory of ferromagnetism
Derive the expressions for electrical and thermal conductivity of metals and hence compute
the Wiedemann Frantz law
Compute the carrier concentration in intrinand extrinsic semiconductors
Calculate the number of free electrons per unit volume in a metal in terms of Fermi energy
Assess the Magnetic levitation and SQUIDS in day to day life
Show the importance of dielectric breakdown mechanisms in dielectrics
Implement the applications of dielectric materials in real world problems
10 Compute the relation between polarization vector (P) and electric field (E)
Analyse
1. Differentiate Phosphorescence and Fluorescence
2. Can we increase the orientation polarization withaase in temperature? Justify
3. Justify the principle, construction, working, advantages and disadvantages of LCD
4. Compare hard and soft magnetic materials
5. Differentiate the ferromagnetic and afégiromagnetic materials with examples
6. Compare dia, para and femagnetic materials
7
8
9.
1

PwnN

©o~No O

Distinguish between polarization and polarizability
Differentiate elemental and compound semiconductors
Compare type | and type Il superconductors

0. Compare LED and LCD
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15PH202 APPLIED PHYSICS 3024

Course Objectives

1 To uncerstand conducting, semiconducting, dielectric and magnetic properties of materials

and exemplify their applications
1 To analyze the basic concepts of thermodynamics and heat transfer with illustrations
1 To gain knowledge about acoustical standards of Imgjtdi

Course Outcomes (COSs)
1. Analyze the physical properties of conducting and semiconducting materials

2. Discuss the physical properties of dielectric and magnetic materials with their applications
3. Apply the thermodynamic processes and laws to compute theerfy of heat engines
4. Compare the different heat transfer modes with real time applications of conduction
5. Explain the characteristics of music and select proper sound absorbing materials for good
acoustic of buildings
UNIT | 11 Hours

CONDUCTORS AND SERMIDNDUCTORS

Conductors: Classical free electron theeslectrical and thermal conductivitWiedemann Franz

law - merits and demerits of classical free electron theotyand theory- density of states.
Semiconductors: Elemental and compound semicondhiictintrinsic semiconductorsFermi level

and electrical conductivity band gap energy extrinsic semiconductors n-type and pgtype

semiconductors: variation of Fermi level with temperature (qualitatiM@)l effect- applications.

UNIT 1l 9 Hours
DIELECTRIC AND MAGNETIC MATERIALS

Dielectrics: Fundamental terminologieglectronic and ionic polarizationsorientation polarization
mechanism (qualitative) space charge polarizatienLangevin-Debye equatiorr dielectric loss-
applications of dikectric and insulating materials.
Magnetic Materials: Properties of dia, para and ferromagnetic materidiemain theory of
ferromagnetism hysteresis curvehard and soft magnetic materialgpplications

UNIT Il 9 Hours
THERMODYNAMICS

Zeroth law of thermodynamics- Heat - equilibrium and quasistatic processpath functions-
comparison between heat and wetikternal energy first law of thermodynamics isothermal and
adiabatic processwork done- reversible and irreversible processecond lav of thermodynamics
entropy - enthalpy- Carnot ideal engine and its efficieneyCarnot's theoreractual heat engine:
Diesel engine and its efficiency

UNIT IV 9 Hours
HEAT TRANSFER

Modes of heat transfethermal conductivity heat capacity and difivity - rectilinear flow of heat
conduction through bodies in series and paralleletermination of thermal conductivity: good
conductor: Searle's methodbad conductor: Lee's disc methedapplications of heat transfer:
formation of ice in pondsconductivity of earth's crust and age of eanpinactical applications

UNIT V 7 Hours
ACOUSTICS

Classification of sound based on frequenayharacteristics of audible soundeverberation time:
Sabine's formula determination of absorption coefficientErying's formula (qualitative). Sound
insulation- sound absorbing material§actors affecting the acoustics of buildingemedies
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FOR FURTHER READING
Nanomaterials and its applications

1 2 Hours

INTRODUCTION
Exposure to Engineering Physics Laliorg and precautionary measures

2 4 Hours

EXPERIMENT 1
Using Lees disc apparatus, determine the coefficient of thermal conductivity of a bad conductor.

3 4 Hours

EXPERIMENT 2
Find the band gap value of the given semiconductor diode. Based on thgapavalue, identify the
given semiconductor.

4 4 Hours

EXPERIMENT 3
With the aid of traveling microscope, find the refractive index of a transparent solid and liquid
material

5 4 Hours

EXPERIMENT 4
Determine the wavelength of polychromatic source @wikible region using spectrometer

6 4 Hours

EXPERIMENT 5
Based on Hall effect, calculate the charge carrier density of a given semiconductor and identify the
nature of the semiconductor.

7 4 Hours

EXPERIMENT 6
Draw the BH curve of a ferromagnetic neial subjected to external magnetic field and hence
identify the nature of the material.

8 4 Hours

EXPERIMENT 7
Determine the M characteristics of a solar cell.
Total: 75 Hours

Reference(s)

1. William D. Callister, Materials Science and Engineering mimoduction, John Wiley and
Sons,Inc, 2010

2. BrijLal, N. Subrahmanyam and P. S. Hemne, Heat, Thermodynamics & Statistical Physics, S.
Chand & Company Ltd., New Delhi, 2012

3. Saxena, Gupta, Saxena, Mandal, Solid State Physics, Pragati Prakashan Educational
Publishers, 13threvised edition, Meerut, India, 2013

4. P.K. Mittal, Applied Physics, I.K. International Publishing House Pvt. Ltd, 2008
5. Donald A. Neamen, Semiconductor Physics and Devices,McEithw2011
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Assessment Pattern
. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTCTRM[F[C [P M| E]c|PM[F|C|PIMIE|C]PIM|F[ClPM| 'O@
1 3|4 3 414 2 4 24
2 2|2 4|2 2|4 4 20
3 214 4|2 412 2 20
4 2|2 4|2 2|4 4 20
5 2|2 2|2 4 4 16
Tota 100
Assessment Questions
Remember
1. State Ohmés | aw.
2. Define drift velocity.
3. List the two drawbacks of classical free electron theory.
4. State Wiedemanhkranz law.
5, Mention the practical unit used for electroni¢
6. Recall theeerm hysteresis in ferromagnetic materials.
7. List the four uses of magnetic materials.
8. State Zeroth law of thermodynamics.
9. State the Kelvindés statement of second | aw of

10
11
Under

. Name the threenodes of heat transfer.
. State Echelon effect.
stand
lllustrate the significance of Fermi energy.
Why indirect gap semiconductors are preferred in fabricating transistors?
Classify the types of magnetic materials.
Outline the term retentivity and coercivity.
Compare dia, para and ferro magnetic materials.
Point out the ideal conditions required for diesel cycle.
Sketch the isothermal and adiabatic processesvirdiagram.
Is it possible for a practical engine to have 100% efficiency? Justify.
Ice kept in saw dust or wrapper in a blanket will not melt. Why?

10. Classify the types of sound waves.
11. Explain the three characteristics of musical sound.
Apply

1. The average energy of a conduction electron in copper at 300 K is 4.23 eV. Calculate the
Fermi energy of copper at 300 K.

2. Determine the carrier concentrationpafype semiconductor whose hall coefficient is 3.6610
4 m3/C.

3. Compute the efficiency of Carnotds engine of
270C.

4. Point out practical applications of heat conduction.

5, Compute the effi ci encthestedm pGiatandthdiéepoinengi ne wol

6. Assess the reason for the formation ice on pond surface.

7. The intensity of sound produced by thunder is 0.1 -2/@alculate the intensity level in
decibels.

8. Cal cul ate Sabineds mat he mat thechall relation for

9. Compute the minimum wavelength of audible sound at zero degree centigrade.

Analyse

1. Distinguish between relaxation time and collision time.

2. Differentiate between electrical and thermal conductivity.

3. List the various applications of soft and hamdgnetic materials for day to day life.

4. Analysis the six properties of hard and soft magnetic materials.

5. If the system and surrounding are in thermal equilibrium, is it necessary they are in same
state? Comment the statement.

6. Differentiate isothermal anddabatic process.
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7. Entropy remains constant in an adiabatic process. Justify the statement.
8 Compare Carnotdés cycle and diesel cycl e.
9. Distinguish between loudness and intensity of sound.
10. Compare reverberation and echo.
11. How do you maintain optimum reverbemtiin a hall? Justify.
Evaluate

1. The mean free collision time of copper at 300 K is equal to 2X 4(Determine its electrical
conductivity.

2. Assilicon plate of thickness 1mm, breadth 10 mm and length 100mm is placed in a magnetic
field of 0.5 wb/mi acting perpendicular to its thickness. If 4@ current flows along its
length, determine the Hall voltage developed if the Hall coefficient is 3.66 “Xnf0/
Coulomb
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15CH201 ENGINEERING CHEMISTRY 3024

Course Objectives

1 Recall the terminologies dflectrochemistry and explain the function of batteries and fuel
cells with its electrochemical reactions

T understand the fundamentals of corrosion, its types and polymers with its applications
f choose appropriate instrumentation technique for interpretialytéical data

Course Outcomes (COSs)
1. construct an electrochemical cell and measure its potential using selected reference electrode

2. identify the electrodes, electrolyte and cell reactions in batteries, fuel cells and infer the
selection criteria for commeial battery systems with respect to commercial applications

3. Analyze the type of corrosion, factors influencing rate of corrosion on metals and identify
suitable corrosion control method

4. differentiate polymers based on its source, properties and appi€ati

5. Select suitable analytical method for the estimation of alkali and alkaline earth metals in
agueous media

UNIT | 10 Hours
INTRODUCTION TO ELECTROCHEMISTRY

Types of electrodeselectrode potential salt bridge- cell reaction- cell representationsilver-silver
chloride electrode calomel electrode determination of single electrode potentialectrochemical
series and its importance. lgelective electrode: glass electrodmeasurement of pH using glass
electrode. Concentration cells (elexte and electrolyte). Potentiometrypotentiometric titrations
(redox titration). difference between electrochemical and electrolytic cells

UNIT 1l 9 Hours
ENERGY STORAGE DEVICES

Batteries- characteristics of battery types of batteries. constructiomorking and applications:
Primary (alkaline) and secondary (leacid and nicketadmium)- Modern batteries (zinc air battery
and lithium batteries) precautions for battery maintenance. Comparison with conventional galvanic
cells. Fuel cells Types d fuel cells: solid polymer electrolyte fuel cellsolid oxide fuel cells
microbial fuel cell. Hydrogetxygen fuel cell construction, working, advantages and limitations

UNIT 1l 8 Hours
CORROSION SCIENCE

Corrosion: definition types of corrosionchemical and electrochemical corrosioRilling-Bedworth
ratio - types of oxide layer (stable, unstable, volatile and porehgdrogen evolution and oxygen
absorption mechanism for electrochemical corrosiomechanism for rusting of iron. Types of
electrochemical corrosion: Galvanic corrosiodifferential aeration corrosion (pitting, waterline and
pipeline). Galvanic series applications. Factors influencing corrosion: nature of metal and
environment. Corrosion control methods: sacrificial anodehatkt impressed current cathodic
protection method electroplating electroless plating

UNIT IV 10 Hours
POLYMERS AND ITS PROCESSING

Advantages of polymers over metals. Monomgpslymers- polymerization- functionality - degree

of polymerization- classification of polymers based on source and applicatidslecular weight
determination. Types of polymerization: addition, condensation and copolymerizatemhanism of

free radical polymerization. Preparation, properties and applications of #edtmg (epoxy resin and
bakelite) and thermoplastics (polyvinyl chloride and polytetrafluoroethylene). Compounding of
plastics- injection and extrusion moulding methods
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UNIT V 8 Hours
INSTRUMENTATION TECHNIQUES FOR CHEMICAL ANALYSIS

Beer - Lamberts law Principle, instrumentation (block diagram only) and applications:vigible
spectroscopy Atomic absorption spectroscopyColorimetry (estimation of a transition metal)
Flame photometry (estimation of an alkali metal)

FOR FURTHER READING
Nobel priz winners in chemistry over past 5 years

1 2 Hours

EXPERIMENT 1
Preparation of N/10 oxalic acid and M/10 sodium carbonate solution.

2 2 Hours

EXPERIMENT 2
Determination of strength of hydrochloric acid present in the given solution by pH measurement.

3 2 Hours

EXPERIMENT 3
Determination of strength of HCI by conductometric titration.

4 2 Hours

EXPERIMENT 4
Conductometric titration of mixture of acids (Hydrochloric acid and acetic acid).

5 2 Hours

EXPERIMENT 5
Estimation of iron in the given samgdg potentiometric method using saturated calomel electrode.

6 2 Hours

EXPERIMENT 6
Measurement of rate of corrosion on zinc/mild steel in aerated neutral/acidic/alkaline solution by

weight loss method.

7 2 Hours

EXPERIMENT 7
Determination of moleculaxreight of polyvinyl alcohol using Ostwald viscometer.

8 2 Hours

EXPERIMENT 8
Estimation of iron (thiocyanate method) in the given solution by spectrophotometric method.
Total: 61 Hours

Reference(s)

1. M. Munjal and S.M. Gupta, Wiley Engineering Chemis®gcond edition, Wiley India Pvt.
Ltd, New Delhi, 2013.

2. A. Pahari and B.Chauhan, Engineering Chemistry, Infinity Science press LLC, New Delhi,
2010.

3. P.H. Rieger, Electrochemistry, Springer, Netherland, Second Edition (Reprint) 2012.
4. Fred W. Billmeyer JR, T@book of polymer science, John Wiley & sons, Third edition, 2008.

5. Willard Merritt and Dean Settle, Instrumental methods of analysis, CBS publishers, Seventh
edition, 2012.



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |102

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTCTRM[F[C[PIM[E]C|PM[F|C]PIMIE|C]PIM|F[ClPM| 'O®
1 111(1 3(4]|2 414 1 2 23
2 111(1 4143 12 1(2 20
3 1]1(1 2121 2|2 2|1 1 1 17
4 513]|2 3|11 1 1122 1|1 23
5 1 3 3 7 2 1 17
Total 100

Assessment Questions

Remember
1. List anyfour significances of EMF series.
2. Define the term single electrode potential.
3. Recall the four advantages of H2 fuel cell.
4. Define the term functionality of a monomer.
5. State PillingBedworth rule.
6. Name twomonomers used for the preparation of epoxy resin.
7. Label the parts and charge carried by electrodes in electrochemical and electrolytic cells.
8. List any two significances of monomer functionality.
9. State Beer Lamberts law.
10. Define concentration cell.
Understand
1. Classify two types of polymers based on source.
2. Compare electrochemical cell and electrolytic cell with suitable diagrams.
3. llustrate the mechanism involved in electrochemical corrosion.
4. Explain the principle and five components of Wigible spectropotometer.
5. Outline themechanism for the synthesisiqfCF2-CF2)ri polymer.
6. ldentify any two analytical methods to estimate sodium present in aqueous media.
7. llustrate the injection molding process with a necessary explanation and two advantages.
8. Indicateany two importance of salt bridge in an electrochemical cell.
9. llustrate the route to synthesis epoxy resin from its two monomers.
10. Summarize any four advantages of polymers over metals in everyday life.
Apply
1. Calculate the single electrode potential valine halfcell dipped in a 0.01M ZnSQeblution

at 25°C? E° Zn/Zn 2+ = 0.763 V, R=8.314 KMol -1 , F= 96500 Coulombs.

2. Identify two advantages of degree of polymerization.

3. Find the concentration of given solution using spectrophotometer, if %T, batt land
molar adsorptiorcoefficient are 18, 1 cm and 6000 L/mol. cm.

4. Derive an equation for determination pH of unknown solution using glass electrode.

5. Elaborate any six applications of electrochemical series.

6. Select and explain suitalj®tentiometric titation to estimate the amount of ferrous ion in the
given solution.

7. Discuss the construction and working of electrolyte concentration cell with suitable example.

8. Assess the significance of functionality of mononmerthe properties and structure of
polymer.

Analyse

1. Outline any two methods for preventing chemical and electrochemical corrosion.

2. Compare the advantages and limitations of electro and electroless plating of nickel.

3. The statement Aiprevention is betteceandhan
engineeringlustify your answer.

4. Differentiate addition and condensation polymers based on its synthesis.

5. Arrange the following polymers based on the increasing order of resistance towards chemical
1. poly(ethylene) 2. Starch 3.Baklite 4.Teflon

Evaluate
1. Calculate the electrode potential of zinc metal if EMF of the cell is 1.10 V (Sat. Calomel

electrode was usddr complete cell formation.
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2. Electrode potentials of A and B are E 0 A/A+ = +0.76 V and E 0 B/B#.34 V
respectively. Choose the appropei@node hal€ell and cathode hatfell by giving the cell
representation

3. Find out the degree of polymerization for a low density polytetrafluoroethylene with a
molecular weight of 10002 amu. (Atomic weights of F=18.9; C=12)

4. The standard reduction poteais of metals Ag, Fe, Cu and Zn are +0.8044v, +0.34v and
-0.76v respectively. Arrange the metals in the increasing order of their ability to undergo
corrosion.

Create
1. A ship hull in ocean is safe against corrosion under any circumst&ice reason
2. Derive the probable reason and possible solution for the following:
i. Stainless steel should not be used to build ship hull.
ii. Small anodic area results in intense corrosion.
iii. Metal under water drop undergoes accelerated corrosion.
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15CH202 APPLIED CHEMISTRY 3024

Course Objectives
T understand the necessity of water softening processes
aware the causes and consequences of corrosion
acquaint the applications of alloying and phase rule in metallurgy
recognise the fundamentals and applicatmfrfsiels
characterize the chemical compounds using analytical techniques.

=A =4 =4 -4

Course Outcomes (COSs)

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

2. Analyze the type of corrasin, factors influencing rate of corrosion on metals and corrosion
control methods

3. Differentiate ferrous and non ferrous alloys based on its properties, applications and illustrate
the importance of phase rule in the field of mettallurgy

4. Distinguish the thee types of fuels based on calorific value for selected applications
5. Apply suitable analytical methods for the estimation of elements in aqueous media

UNIT | 10 Hours
WATER PURIFICATION

Hardness of water classification of hardness (temporary and peendén units of hardness (ppm,

mg/l, degree Clark, degree French)expression of hardness in terms of calcium carbonate
equivalence- estimation of hardness by EDTA MethedUses of water for industrial purpose
requirements of boiler feed waterdisadwantages of using hard water in industrial boilers: scale,
sludge, priming, foaming and caustic embrittlement. Removal of dissolved salts from hard water:
internal conditioning (phosphate, carbonate, calgon and colloidal methods), external conditioning (ion
exchange process, reverse osmosis, electrodialysis). Uses of water for domestic jponyasgal

water treatment (screening, aeration, coagulation, sedimentation, filtration and disinfection ef water
break point chlorination).

UNIT 1l 8 Hours
CORROSION SCIENCE

Corrosion- chemical and electrochemical corrosioRilling-Bedworth rule- mechanism (types of
oxide layer, oxygen absorptionhydrogen evolution} Galvanic seriestypes of electrochemical
corrosion: Galvanic corrosiordifferential aeation corrosion (pitting, pipeline and waterliffegctors
influencing corrosion (nature of metal and environment). Corrosion control: sacrificial anode
impressed current method.Protective coatiyaint-constituents and functions.

UNIT 1l 9 Hours
ALLOYS AND PHASE RULE

Alloys: purpose of alloying function and effects of alloying elementsproperties of alloys
classification of alloys. Ferrous alloys: nichrome and stainless steelfeltons alloys: brass and
bronze. Heat treatment of alloys (ealing, hardening, tempering, normalising, carburizing and
nitriding).

Phase rule: phasecomponent degree of freedom phase rule phase diagram applications one
component system (water system). Reduced phase e component system (lead dasilver
system).

UNIT IV 10 Hours
FUELS
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Classification- characteristics calorific value- solid fuel- coal - types- analysis of coal (proximate
and ultimate analysis)processing of coal to cokecarbonization types (low temperature and high
temperature carbonizatior) manufacture of metallurgical coke (Otto Hoffmann method). Liquid
fuels- petroleum refining of crude oil knocking- octane numbercetane number. Liquid fuel from
coal (Bergius process). Gaseous fualsitural gas (CNG) coal gas producer gas syn gas shale
gas.

UNIT V 8 Hours

INSTRUMENTAL METHODS

Beer- Lamberts law. Principle, instrumentation (block diagram only) and applications: Ultra violet
spectroscopy Infrared spectroscopyAtomic absorption spectroscopyColorimetry (estimation of
transition metal} Flame photometry (estimation of alkali metal).

FOR FURTHER READING
Synthesis and applications of Higels.

1 2 Hours

EXPERIMENT 1
Preparation of N/10 oxalic acid and N/10 sodium carbonate solution.

2 4 Hours

EXPERIMENT 2
Water quality of BIT campusRiver - Bore well water with respect to hardness, TDS and pH.

3 4 Hours

EXPERIMENT 3
Conductometric titration of mixture of acids (HCI CH3COOH).

4 4 Hours

EXPERIMENT 4
Determination of strength of hydrbloric acid in a given solution using pH meter.

5 4 Hours

EXPERIMENT 5
Determination of the strength of Fe(ll) in the given sample by potentiometric method.

6 4 Hours

EXPERIMENT 6
Measurement of rate of corrosion on mild steel in aerated / neutcadi¢ & alkaline medium by
weight loss method.

7 4 Hours

EXPERIMENT 7
Estimation of copper content in brass by EDTA method.

8 4 Hours

EXPERIMENT 8
Estimation of iron (thiocyanate method) in the given solution by spectrophotometric method.
Total: 75 Hours

Reference(s)

1. A. Pahari and B.Chauhan, Engineering Chemistry, Infinity Science press LLC, New Delhi,
2010.
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2. M. Munjal and S.M. Gupta, Wiley Engineering Chemistry, Second edition, Wiley India Pvt.
Ltd, New Delhi, 2013.

3. Willard Merritt and Dean Settle, Inrsimental methods of analysis, CBS publishers, Seventh
edition, 2012.

4. Jain and Jain, Engineering Chemistry, Dhanpat Rai Publishers New Delhi, 16th Edition, 2013.
5. R. Mukhopadhy and S. Datta, Engineering Chemistry, New age international Pvt. Ltd, New

Delhi, 2010.
6. Shashi Chawla, Engineering Chemistry, Dhanpat Rai Publishers New Delhi, 2nd Edition,
2003.
Assessment Pattern
. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTCTRM[F[C[PIM[E]C|PM[F|C]PIMIE|C]PIM|F[ClPM| 'O®
1 111)1 3142 414 1 1 1 23
2 111)1 2121 2|2 21 1 1 17
3 111)1 4413 112 2 1 20
4 5(3|2 3|11(1 1 112|1 1(1 1 23
5 1 3 3 7 2 1 17
Tota 100

Assessment Questions
Remember

Define the term hardness of water.

List any two internal conditioning methods to convert hard water to soft water.
List the two types of electrochemical corrosion.

Recall any two reasons for galvanic corrosion.

List the four major objectives of alloying steel.

State Gibbs phase rule.

Define octane number.

StateBeet. ambert 6s | aw.

Recall any four applications of colorimetry.

CoNor®ONE

Understand

Compare temporary and permanent hardness in water.

lllustrate the estimation of carbonate, rzarbonate and total hardness by EDTA method.

Identify the needs of corrosion control methods with suitable examples.

Indicate the two suitable conditions for electrochemical corrosion to occur.

Classify the three types of alloys based on metal composition.

For one component water system, the triple psian invariant point. Reason out.

Distinguish between syn gas and coal gas.

With a neat diagram, explain the processes involved in Bergius process to get synthetic petrol.
Diiferentiate chromophore and auxochrome with an example.

0. Infer the role of ammonim thiocyanate in the colorimetric estimation of iron.

Apply

PBOO~NOORWNE

1. lllustrate the necessary steps involved in municipal water treatment.

2. Suggest a suitable laboratory method to estimate carbonateartmmnate and total hardness
of water.

3. Sketch asuitableprt ect i on met hod to prevent shipds

4. Assess the effects of alloying elements.

5. Apply Gibbs phase rule for one component water system with a neat diagram.

6. Find the combusted products of the following components.

(i) 2H2 (ii) CH4
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7. Find the application of colorimetry for the estimation of iron.
8. Calculate the number of the modes of vibrations for the following molecules.
(i) C6H6 (ii) CO2
Analyse

How can the effect of caustic embrittlement in boiler be resolved?

Identify the poblems created in boilers if priming and foaming takes place.
Increase in temperature increases corrosion rate. Justify

Zinc is more corroded when coupled with copper thanildadason out.
Distinguish ferrous and nefierrous alloys with examples.

Arrange the following materials based on their increasing calorific value.

o0k wWNE

peat, lignite, bituminous, wood, anthracite and-kitbminous.
Evaluate

Bolt and nut made of the same metal is preferred in practice. Give reason.
Support the stattemerftued Cdlkeni £ oal e
Calculate the absorbance if 10% of light is transmitted.

Determine the effect of pH of the conducting medium on corrosion.

Determine the number of phases present in the following systems.

(i) Two miscible liquids (alcohol & water)

(if) Two immiscible liquids (benzene & water)

arwnNpE

Create
1. Derive the probable reason and possible solution for the following:
i) Stainless steel should not be used to build ship hull.

if) Small anodic area results in intense corrosion.
iii) Metal under water dip undergoes accelerated corrosion.

AAS is a better method for environmental analysis than calorimetric analysis. Justify.
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15GEOC1 CORROSION SCIENCE 3003

Course Objectives
1 Recognize the terminologies used in corrosion science.
1 Impart knowlelge about the various types of corrosion and its mechanism.
1 Understand the various methods of corrosion control, corrosion testing and monitoring.

Course Outcomes (COs)

1. evaluate if corrosion can occur under specific operating conditions in a given equgmen
construction and indicate regions of immunity, corrosion and passivity of a metal

2. compare different corrosion types on metals when exposed to air, water and at high
temperatures (> 100 C)

3. identify the corrosion mechanism on steel, iron, zinc andaropgetal surfaces
4. calculate the rate of corrosion on metals using electrochemical methods of testing

5. propose the correct materials, design and operation conditions to reduce the likelihood of
corrosion in new equipment and constructions

UNIT | 9 Hours
CCRROSION

Importance of corrosion spontaneity of corrosion passivation- direct and indirect damage by
corrosion- importance of corrosion prevention in industriearea relationship in both active and
passive states of metal®illing Bedworth ratio ad its significance units of corrosion rate (mdd and
mpy) - importance of pitting factor Pourbaix digrams of Mg, Al and Fe and their advantages and
disadvantages.

UNIT Il 7 Hours

TYPES OF CORROSION

Eight forms of corrosion: uniform, galvanic, cre®i corrosion, pitting, intergranular corrosion,
selective leaching, erosion corrosion and stress corrosion. High temperature oxidation, kinetics of
protective film formation and catastrophic oxidation corrosion.

UNIT Il 9 Hours
MECHANISM OF CORROSION

Hydrogen embrittlement cracking - corrosion fatigue- filliform corrosion - fretting damage and
microbes induced corrosioncorrosion mechanism on steel, iron, zinc and copper metal surfaces
thick layer and thin layer scale formatioim situ corrosio scale analysis.

UNIT IV 10 Hours
CORROSION RATE AND ITS ESTIMATION

Rate of corrosion: factors affecting corrosierelectrochemical methods of polarizatienTafel
extrapolation polarization, linear polarization, impedance techniquegeight loss métod -
susceptibility test testing for intergranular susceptibility and stress corrosion. Visual tediongd
penetrant testingmagnetic particle testingeddy current testing.

UNIT V 10 Hours
CORROSION CONTROL METHODS

Fundamentals of cathodicgiection- types of cathodic protection. Stray current corrosion problems
and its prevention. Protective coatings: anodic and cathodic coatmg$al coatings: hot dipping
(galvanizing, tinning and metal cladding)natural inhibitors. Selection of safitial anode for
corrosion control.

FOR FURTHER READING
Corrosion issues in supercritical water reactor (SCWR) systems.
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Total: 45 Hours

Reference(s)

1.

Mouafak A. Zaher, Introduction to Corrosion Engineering, CreateSpace Independent
Publishing Platform, 2016

2. E.McCafferty, Introduction to Corrosion Science, Springer; 2010 Edition, January 2010.
3. R. Winstone Revie and Herbert H. Uhlig, Corrosion and Corrosion Control: An Introduction
to Corrosion Science and Engineering, 4th Edition, John Wiley & Science, 2008.
4. Mars G. Fontana, Corrosion Engineering, Tata McGraw Hill, Singapore, 2008.
5. David E.J. Talbot (Author), James D.R. Talbot, Corrosion Science and Technology, Second
Edition (Materials Science & Technology), CRC Press; 2nd Edition, 2007.
6. http://corrosiordodors.org/CorrosiofHistory/Eight.htm
Assessment Pattern
. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT T CTRM[F [C[PIM[E]c|PM[F|ClPIMIE|C]PIM|[F[ClPM| 'O®
1 112|2 1121 111|121 11|12 21 1 20
2 113 2|11 2 112 1(1 1 16
3 2(1 1141 3 2 2(2 2 20
4 111)1 2|31 212(1 2(1(1 1(2 1 22
5 112 1|2 2|3 2(3 1(2 1(2 22
Tota 100
Assessment Questions
Remember
1. Define Corrosion
2. Mention the five types of corrosion
3. Define dry corrosion. Expia the mechanism.
4. What are corrosion inhibitors? Give two examples.
5. What are corrosion inhibitors? Give two examples.
6. Write the working principle of Tafel polarization techniques.
7. How polarization and impedance techniques are used to measure thimo@rogducts?
8. Define cathodic protection.
9. ellaborate noselectrochemical and electrochemical methods of corrosion testing and

monitoring.
. What is Tafel linear polarization?
. What is Tafel linear polarization?

. In corrosion, which criteria involves na&of the metal
a. Temperature
b. Humidity
c. pH

d. Purity of the metal

13.

1. An example of corrosion measurement technique is

Tribometer
non-destructive testing
rupture testing
Charpy test

apow

1. In the weight loss method, the preferred duration of exposure of test samples to
corrosive media is
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a. 10 days

b. 1 month

c. lyear

d. 1day

1. The long term corrosion protection method is
a. Impressed current method

b. Proper choice of metal for the designing

c. Cathode protection

d. Sacrificial anode method

Indicate two purposesf corrosion testing.
Write the principal of anodic protection method.

Understand

Explain the mechanism of electrochemical corrosion.

Identify the relation between the two units used to measure corrosion rate.
lllustrate thePourbaix digrams of Mg/Al/& and their limitations.

List the eight forms of corrosion. Explain each type with an example.
What are the factors influencing the corrosion rate? Explain.

Discuss the PillindBedworth rule.

Differentiate between electrochemical and dry corrosion.

How inhibitors are used to protect the corrosion rate of the metal? Explain.
What are consequences of PilliBgdworth ratio?

10 List the difference between filliform corrosion and pitting corrosion.

11. By which method can we prevent corrosion in ship hulls?

Sacrificial anode method

Impressed current method

Deaeration method

Deactivation method

CoNoOrWNE

apow

12.

1. In order to form a protective oxide layer, the ratio of the volume of oxide formed to
that of metal consumed should be

a. greater than one

b. less than one

c. much greater thaone

d. none of the above

1. Stress corrosion is often observed in
a. Welding

b. Boilers

c. Alloys

d. Quenching of metals

1. A very dangerous form of corrosion which is difficult to monitor is
a. Galvanic

b. Pitting

c. Crevice

d. Stress
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1. The methoda overcome the disadvantages of Tafel plot is

a. Weight loss method

b. linear polarization

C. organic coating

d. nondestructive test

1. In sacrificial anodic protection

a. an artificial cathode is connected to the metal to be protected

b. an anodic metal is coated oretburface of the metal to be protected
c. protection of the metal given by galvanizing the metal

d. an artificial anode is connected to the metal to be protected

1. éééé. .i s mostly wused in sacrificial anode
a. Zinc

b. Magnesium

c. Copper

d. Platinum

1. Corrosion carbe prevented by

a. Alloying

b. Tinning

c. Galvanizing

d. all of above

1. Which of following metals could provide cathodic protection to Fe?
a. Al&Cu

b. Al&Zn

Cc. Zn&Cu

d. Al&Ni

1. Galvanization is

a. coating Zn on steel

b. coating steel on steel

c. coating SiC on steel

d. coating rubber o steel

What is Tafel equation? Mentidrs application.

How is corrosion minimized by proper designing of equipment?

Mention the three visual corrosion testing methods.

Indicate the principles of cathodic protection.

Describe sacrificial anode with otnexamples.

What is a sacrificial anode? How does it protect a submerged pipeline?

Discuss the susceptibility tests for intergranular corrosion.

With a neat sketch of diagram, explain the principal and applications of impressed current
method.
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Apply

Area relationship between the anodic and cathodic part in galvanic corrosion. Discuss.
Describe alternatives to protective coatings.

How Tafel polarization and impedance techniques used to measure the corrosion products?
Name any two polarization methofig corrosion testing and monitoring.

Mention any two applications of susceptibility test.

Differentiate corrosion measurement from corrosion monitoring

Define  cathodic  protection? Under what conditions is this protection
more useful?

8. lllustrate Tafel &trapolation polarization for the determination of corrosion rate.

9. lllustrate Tafel extrapolation polarization for the determination of corrosion rate.

10. lllustrate Tafel extrapolation polarization for the determination of corrosion rate.

11. Discuss the determation of corrosion rate by weight loss method.

12. Explain the control of corrosion by the use of sacrificial anodes and by impressed current
cathodic protection.

NogosrwdE

Analyse

Explain why corrosion rate of metal is faster in aqueous solution than atmosphere air?
Why pitting corrosion is localized corrosion? Explain.

Compare the effects of corrosion products.

Identify different forms of corrosion in the metal surface.

What are the major implications of enhanced techniques of corrosion product analysis?

o0 wWNE

1. Whenzinc is coupled to steel and corrosion is tested in various environments, which
one of the following happens?

The corrosion rate of steel increases while that of zinc is decreased
The corrosion rate of zinc is increased while that of steel is decreased
Thecorrosion rates of both decrease

The corrosion rates of both increase

apow

1. Which corrosion control technique is most suitable inthe case of buried iron
pipelines?

Sacrificial anodic method
Impressed current cathodic protection
Electroplating
. Cathodic inhibitos
Outline the draw backs of cathodic protection?
For what purpose Mg bars are used in ships?
List any four corrosion inhibitors.
Discuss the importance of design and material selection in controlling
corrosion.
Differentiate sacrificial anodic protech from impression current method.
Analyze the role of sacrificial anode method in the prevention of corrosion.
Explain how corrosion of metals controlled by sacrificial anode technique.
Compare sacrificial anode method and impressed current method.
List and explain the 6 design rules that should be followed to prevent corrosion.

cooTp
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15GEOC2 ENERGY STORING DEVICES AND FUEL

CELLS 3003

Course Objectives

1 Understand the concept, working of different types of batteries and analyze batteries used in
electric vehicles.

1 Identify the types of fuel cells and to relate the factors of energy and environment.
1 Analyze various energy storage devices and fuel cells.

Course Outcomes (COSs)

1. Analyze the parameters required for operation of a cell to evaluate thetgagaenergy
storage devices

2. Identify the electrodes, electrolyte and cell reactions of different types of primary, secondary
batteries and infer the selection criteria for commercial battery systems with respect to
commercial applications

3. Differentiate fiel cells based on its construction, production of current and applications

4. Identify different methods for the production of hydrogen fuel and its environmental
applications

5. Relate energy and environmental based on the importance and types of renewggléoene
sustainable development

UNIT | 6 Hours

BASICS OF CELLS AND BATTERIES

Components classification- operation of a cell theoretical cell voltagecapacity- specific energy

energy density of practical batteriesharge efficiencycharge rat - charge retention closed circuit
voltage, open circuit voltage current densitycle life - discharge ratever chargeover discharge.

UNIT 1l 10 Hours
BATTERIES FOR PORTABLE DEVICES AND ELECTRIC VEHICLES

Primary batterieszinc-carbon, magnesiunalkaline, manganous dioxide, mercuric oxide, silver oxide
batteries recycling/safe disposal of used cells. Secondary battemtduction, cell reactions, cell
representations and applicationead acid, nicketadmium and lithium ion batteriegechargeable
zinc alkaline battery. Reserve batteries: Zilger oxide, lithium anode cell, photogalvanic cells.
Battery specifications for cars and automobiles.

UNIT Il 10 Hours

TYPES OF FUEL CELLS

Importance and classification of fuel celldesciption, working principle, components, applications
and environmental aspects of the following types of fuel cells: alkaline fuel cells, phosphoric acid,
solid oxide, molten carbonate and direct methanol fuel cells.

UNIT IV 10 Hours
HYDROGEN AS A FUEL

Sources and production of hydrogerlectrolysis- photocatalytic water splittingbiomass pyrolysis
-gas clean up methods of hydrogen storageigh pressurized gasliquid hydrogen type metal
hydride - hydrogen as engine fuelfeatures, applicatiolof hydrogen technologies in the future
limitations.

UNIT V 9 Hours
ENERGY AND ENVIRONMENT

Future prospects of renewable energy and efficiency of renewable-feesnomy of hydrogen
energy - life cycle assessment of fuel cell systems. Solar Cellgrggnconversion devices,
photovoltaic and photoelectrochemical celphotobiochemical conversion cell.
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FOR FURTHER READING
Energy conservation, Over utilization, Energy demanding activities.

Total: 45 Hours

Reference(s)

1.

2.

3.

M. Aulice Scibioh and B. Viswanhaan, Fuel Cells: Principles and Applications, University
Press, India, 2009.

F. Barbir,PEM fuel cells: Theory and practice,Elsevier, Burlington, MA, Academic Press,
2013.

M. R. Dell Ronald and A. J. David, Understanding Batteries, Royal Society of Chemistr
2001.

J. S. Newman and K. E. ThomA$ea, Electrochemical Systems, Wiley, Hoboken, NJ,
2012.

Shripad T. Revankar, Pradip Majumdar, Fuel Cells: Principles, Design, and Analysis, CRC
Press, 2016.

Thomas B. Reddy, Linden's Handbook of Batteries, 4thidediMcGraw Hill Professional,
2010

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTeTRM[E[ClP M| E]C|PM[F|C]PIMIEIC]PIM|F[clPM| 'O®
1 2|2 1({2]2 1 1|3 1 15
2 4|1 4152 2 1|2 1 22
3 3 416(2 1|3 1|1 1 22
4 112 4141 4 214 22
5 2(2 2|5 3 2|3 19
Tota 100

Assessment Questions
Remember

CoNorwWNE

How galvanic cell is differing from electrolytic cell?

How is the potential of an electrochemical aalculated?

List any four characteristics of primary batteries.

Mention any two characteristics and applications of-zedon battery.

Recognize any two applications and characteristics of primary magnesium batteries.
Identify the applications ancharacteristics of Zn/HgO primary batteries.

Indicate any two applications of Zn/alkaline/Myigattery.

Mentioned any two applications of Zn/&g primary battery.

Define capacity of a cell

. Define discharge rate of a battery.
. Describe the constructio cell reaction and applications of zioarbon battery.
. Explain the construction, chemistry, advantages and uses of mercuric oxide battery.

13. Explain the major components and reaction of direct methanol fuel cell. List two applications.

14. Explain the workng principle, components and applications of alkaline fuel cells

15. Discus the conversion of sunlight into electrical power in photoelectrochemical cells.
Understand

1. Mention the five different types of energy storage devices

2. Define the term battery

3. List any two differences between battery and cell.

4. Mention the three major components of cell.

5. Classify the batteries based on their cell reversibility.
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Define cycle Life of a cell.

Explain the construction, cell reaction and applications of silver oxiteriees.

With a neat sketch explain the construction and working of phosphoric acid fuel cell.
Explain the major components and reactions of direct methanol fuel cell

. Explain the production of hydrogen photobiochemical conversion cell.

Specific gavity is an indicator of charge in lead acid battiedustify.
lllustrate the process of water electrolysis for the production of hydrogen.
How is the potential of an electrochemical cell calculated?

How is the potential of an electrochemical celccéted?

Analyse

arwbdE

In the midwinter car battery is not workirigeason out.

Discuss the hydrogen energy strategies for sustainable development.
How galvanic cell is differing from electrolytic cell?

How batteries are rated?

Differentiate between primgrand secondary batteries.
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15GEOP1 NANOMATERIALS SCIENCE 3003

Course Objectives
1 Understand the fundamentals of physics of nanomaterials
f Correlate on multidisciplinary branch

1 Acquire the knowledge in nanomaterials synthesis, compile and analyaeadd draw
conclusions at nano level

Course Outcomes (COSs)

1. Classify the size dependant properties of different nanomaterials

2. Explain different experimental methods used for the preparation of nanomaterials
3. Analyse the data using different characterizatemhniques
4

lllustrate the different techniques to synthesize semiconductor nanostructures and utilize them
for application

5. Identify the impact of nanomaterials and their applications in Nano devices

UNIT | 9 Hours
NANO SCALE MATERIALS

IntroductiorFeyman's visiomational nanotechnology initiative (NNB past, present, future
classification of nanostructures,nanoscale architectuedfects of the nanometer length scale
changes to the system total energy, and the system struatifiext of nanosale dimensions on
various propertiessmagnetic properties of nanoscale materialéfferences between bulk and
nanomaterials and their physical properties.

UNIT 1l 9 Hours
NANOMATERIALS SYNTHESIS METHODS

Top down processegnechanical milling, nanolittgraphy and types based on radiatioBsttom up
process- chemical vapour deposition, plasma enhanced CVD, colloidal andekahethods-
template based growth of nanomaterialsordering of nanosystems, sedsembly and self
organization DC sputteng and RF sputtering process.

UNIT Il 9 Hours
CHARACTERIZATION TECHNIQUES

General classification of characterization methedsalytical and imaging techniguesnicroscopy
techniques electron microscopy, scanning electron microscopy, transmistgotran microscopy,
atomic force microscopydiffraction techniques X-ray spectroscopythermogravimetric analysis of
nanomaterials.

UNIT IV 9 Hours
SEMICONDUCTOR NANOSTRUCTURES

Quantum confinement in semiconductor nanostructurggantum wells, gantum wires, quantum
dots, super latticespitaxial growth of nanostructurd4BE, metal organic VPE, LPEcarbon nano
tubes structure, synthesis and electrical properteggplications fuel cells- quantum efficiency of
semiconductor nanomaterials.

UNIT V 9 Hours
NANOMACHINES AND NANODEVICES

Microelectromechanical systems (MEMS) and Nanoelectromechanical systems (fd&Ev&tion,
actuatorsorganic FET principle, description, requirements, integrated cirewtganic LEDA¢??s
basic processes, car injection, excitons, optimizationorganic photovoltaic celsiano motorsbio
nano particlesano- objects- applications of nano materials in biological field.

FOR FURTHER READING
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Application of graphene in various fieldsupercapacitorsthird generation solar ceflye sensitized
solar cell (DSSC)fuel cells.
Total: 45 Hours
Reference(s)
1. Willam A. Goddard, Donald W.Brenner, Handbook of Nanoscience, Engineering, and
Technology, CRC Press, 2012.

2. Charles P. Poole Jr and. Frank J. Owens, Inttomluto Nanotechnology, Wiley Interscience,
2007.

3. Guozhong Cao, Y. Wang, Nanostructures and Nanomat&yalhesis, Properties &
Applications, Imperials College Press, 2011.

4. T. Pradeep, NANO: The Essentials Understanding Nanoscience and Nanotechnology,
McGraw- Hill Education (India) Ltd, 2012.

5. Robert W. Kelsall, lan W. Hamley, Mark Geoghegan, Nanoscale Science and Technology,
John Wiley and Sons Ltd, 2006

6. Viswanathan B, AuliceScibioh M, Fuel cells: Principles and Applications, University Press,
2009.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UniURBT  rereTemIE[CIPIMIEICIPIMIE]C[PIMIF[CIPIM[EIC]PM| 'O®
1 3lala] |2 4 3 4 24
2 2|3la] [4]a 3 4 24
3 2|22 AE 2 2 16
4 2 AL 2 4 3 17
5 A 32 4 4 19
Tota 100

Assessment Questions
Remember

1. Explain the term nano

2. List three types of classifications of nanomaterials.

3. Recall the principle behind lithography.

4. Define topdown and bottorup agproach.

5. Name two types of nanoarchitecture

6. Define nanocomposites.

7. Recall the principle of electron microscopy.

8. List 5 characterization techniques in nanotechnology.
9. Define quantum well and quantum wire.

10. Write the allotropy of carbon.

Understand

Explain the effect of nanometer length scale.

Can affect the system total energy when particle size reduced? Justify.

Explain plasma enhanced CVD.

Identify the difference between sel§sembly and setfrganization.

Name 3 synthesis process under bottgnapproach.

Explain contact mode in AFM.

Is it possible to explain the entire details of the sample by taking one characterization
technique? if no, justify.

NoosrwNOE
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Apply
1. Find three day to day live commercial application of nanotechnology?
2. Choose two templatmethods used to obtain nanowire or nanorods.
3. Construct the experimental setup for organic LED.
4. Find 4 industrial applications of CNT.
Analyse
1. Differentiate between bulk and nanomaterials.
2. Identify the roll of nanopatrticles in biological field.
3. Distinguish between glow discharge and RF sputtering.
4. Criticize the future challenges for nanotechnology?
Evaluate

1. Nanomaterials, do they exist in nature? If yes, Identify the nanomaterials and recognize.
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15GEOP2 SEMICONDUCTOR PHYSICS AND 3003
DEVICES

Course Objectives
1 Impart knowledge in physical properties of semiconducting materials
1 Analyze the factors affecting the operation of semiconductor devices
1 Apply the physics of semiconductors to develop semiconductor devices

Course Outcomes (COSs)
1. Exemplify the drift and diffusion current densities due to carrier transport in semiconductors
2. Analyze the electric field and space charge width of PN junction under different biasing

3. Explain the charge flow, temperature effects, turn on and turn off trangieRts junction
diode

4. lllustrate the operation of Bipolar Junction transistor at different modes and different
configurations.

5. Represent the working mechanism of eplectronic devices

UNIT | 9 Hours
CARRIER TRANSPORT IN SEMICONDUCTORS

Carrier drift- drift current density mobility effects on carrier densityconductivity in semiconductor
- carrier transport by diffusion diffusion current density total current density breakdown
phenomenaavalanche breakdown.

UNIT 1l 9 Hours
PHYSICS OF N JINCTION

Basic structuraéBuilt in potential barrier, Electric field and space charge width-dff jgnction under
zero, forward and reverse bidiffusion capacitanceone sided and linearly graded junctions.

UNIT Il 9 Hours
P-N JUNCTION DIODE

Qualitative description of charge flow in-p junction - boundary condition- minority carrier
distribution- ideal pn junction current temperature effectsapplications- the turn on transient and
turn off transient.

UNIT IV 9 Hours
BIPOLAR JUNCTION TRANSISTO

Introduction to basic principle of operatiethe modes of operatioramplification- minority carrier
distribution in forward active modenortideal effects base with modulationhigh injection emitter
band gap narrowing current clouding brealdown voltage- voltage in open emitter configuration
and open base configuration.

UNIT V 9 Hours
OPTO ELECTRONIC DEVICES

Optical absorption in a semiconductor, photon absorption coefficedattron hole pair generation
solar cell- homo junction andchetero junctiont Photo transistor laser diode, the optical cavity,
optical absorption, loss and gaithreshold current.

FOR FURTHER READING
Organic semiconductorgliodes- transistoravorking and applications

Total: 45 Hours
Reference(s)

1. Donald ANeamen, Semiconductor Physics and Devices, Tata McGraw Hill, 2012.
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S. M. Sze and M. K. Lee, Semiconductor Devices, Physics and Technologywiekns
Sons, 2015.

Ben. G. Streetman and S. K. Banerjee , Solid State Electronic Devices, Pearson Education
Ltd, 2015.

C. Kittel, Introduction to Solid State Physics, Jaliley & Sons, 2012.
J. Millman and C. Halkias, Electronic Devices and Circuits, Tata McGraw Hill, 2010.

Hagen Klauk, Organic Electronics: Materials, Manufacturing and Applications, \Wi{Biy,
2006.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UniURBT  reTcTemIE[ClPIMIEICIPIMIE]CIPIM[F[CIPIM[EIC]PM| 'O®
1 3lala] |2 2 3 2 20
2 2|3la] [4]a 3 4 24
3 21al2] 12]2 4 4 20
4 2 AL 2 4 4 18
5 2|4 AE 4 4 18
Tota 100

Assessment Questions

Remember
1. Define drift current density
2. Recall diffusion capacitance
3. Write the ideal diode equation
4. List the three modes of transistor operation
5. Statethe principle of solar cell
Understand
1. Identify the two scattering mechanisms that affect mobility of charge carriers in

semiconductors

2. Sketch the energy band diagram of-Bl Rinction under thermal equilibrium
3. Exemplify the boundary conditions usedctculate minority carrier distribution in a junction
diode
4. Explain the base width modulation occur in transistors
5. lllustrate the working mechanism of a phototransistor
Apply . - - g - -
1. By applying the concept of scattering, explain the mobility of holes in acearhuictor.
2. Apply Poission equation to space charge region and hence derive the electric field under zero
bias
3. Show that the minority carrier concentrations in a diode decay exponentially with distance
away from the junction to their thermadjuilibrium values.
4. Derive an expression for excess minority current in the emitter region under forward action
mode by applying the ambipolar transport equation.
5. Show that the minority carrier concentrations in a diode decay exponentially with distance
away from thgunction to their thermagquilibrium values.
Analyse

arwbdE

Differentiate drift current and diffusion current

Space charge width increases upon reverse bias. Justify

Silicon is preferred over germanium for the manufacture of semiconductor devices. Justify
Compare emitter bandgap narrowing and current crowding.

Differentiate homojunction and heterojunction laser



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |121

15GEOP3 APPLIED LASER SCIENCE 3003

Course Objectives
1 Impart knowledge on laser science
1 Explore different strategies for producing lasers
1 Create expertise on the applications of lasers in various fields

Course Outcomes (COs)
1. llustrate the transition mechanisms and the components of a laser system

2. Compare the different types of lasers based on pumping method, active medium and energy
levels

3. Compute the rotation of earth, velocity and distance using lasers and apply the same for day
today applications

4. Analyze the role of lasers in surgical and endoscopy applications
5. Apply the laser techniques in industrial applications

UNIT | 9 Hours
LASER FUNDAMENTALS

Introduction - principle - Einstein's prediction- spontaneous emission stimulated emission
Einstein's relations A and B coefficients- population inversion condition for large stimulated
emission - spontaneous and stimulated emissian optical region - light amplification.
Components of lasers: active mediupumping- pumping mechanismsresonant cavity.

UNIT 1l 9 Hours
CHARACTERISTICS AND TYPES OF LASERS

Introduction - directionality - intensity - coherence- monochromaticit. Classification of lasers
principle, construction, working, energy level diagram and applications of CO2-laser laser-
excimer laser Nd:YAG laser- semiconductor laser.

UNIT I 9 Hours
LASERS IN SCIENCE

Harmonic generation stimulated Rama emission- lasers in chemistry laser in nuclear energy
lasers and gravitational waved.1GO - rotation of the earth measurement of distancevelocity
measurementholography.

UNIT IV 9 Hours
LASERS IN MEDICINE AND SURGERY

Eye laser surgery LASIK - photocoagulations light induced biological hazards: Eye and skin
homeostasisdentistry- laser angioplastylaser endoscopydifferent laser therapies.

UNIT V 9 Hours
LASERS IN INDUSTRY

Applications in material processing: laser weldingpole drilling - laser cutting. Laser tracking:
LIDAR. Lasers in electronics industry: rangingnformation storage bar code scanner. Lasers in
defence: laser based military weapetaser walls.

FOR FURTHER READING
Q-switching - mode locking- themao-optic effects- astronomy lasers fighting crime with lasers
laser engraving.

Total: 45 Hours
Reference(s)
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K. Thiyagarajan and A. K. Ghatak, LASERS: Fundamentals and Applications, Springer,
USA, 2015.

M. N. Avadhanulu, An Introduction to Lasers Ting@and Applications, S. Chand Publisher,
2013.

W. Koechner, M. Bass, Solid State Lasers: a graduate text, Springer Verlag, New York, 2006.
K. P. R. Nair, Atoms, Molecules and Lasers, Narosa Publishing House, 2009.

K. R. Nambiar, Lasers: Principles Typesida Applications, New Age International
Publications, 2006.

A. Sennaroglu, Solidbtate Lasers and Applications, CRC Press, 2006.

Assessment Pattern

: RemembeijUnderstand Apply Analyse | Evaluate | Create
UniURBT  reTeTemIE[cPIMIEICIPIMIE[C[PIMIE[CIPIM[EIC]PIM]| 'O®
1 2|2 ol2[1] [2[3]1 2 12 20
2 2[2 3l2(2] [2]2 11 1 |2 20
3 3 o211 2] [3] [2[1[1 12 20
4 2[2 ol1(1] [2[2[1] [2]2[1 1)1 20
5 2|1 1l (3] (2] [2] [2]1 12[3 20
Tota 100

Assessment Questions
Remenber

1
2
3
4.
5.
6
7
8
9.
1

Recognise the term LASER

Define stimulated absorption

Define spontaneous emission

Define stimulated emission

Distinguish between spontaneous and stimulated emission
State population inversion

List the four characteristics of lasers

Mention the ive medical applications of lasers

State the principle behind the holography

0. Recall the term resonant cavity

Understand

ONoOTOrWNE

Apply

ourwWNE

Identify the condition needed for laser action

Interpret the pumping of atoms

Exemplify the optical excitation occurs in three leeser systems
Explain the determination of rotation of earth using laser
Summarize the application of lasers in welding and cutting
Explain the term LASIK

Classify the different types of lasers based on materials
lllustrate the working of laser inaterial processing

Predict the condition for laser action

Derive the Einsteinds A and B coefficients
Deduce the expression for large stimulated emission

Construct the experimental setup for distance measurement

Find the applications of lasersstimulated Raman

Assess the wavelength of emission of GaAs semiconductor laser whose bandgap energy is
1.44 eV.
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Analyse

1. Laser beam should be monochromatic, Justify?

2. Differentiate ordinary light source from laser source

3. Compare the working of gas lasevith excimer laser

4. Four level laser systems are more efficient than three level laser systems.2Justiify

Evaluate

1. Determine the intensity of laser beam be focused on an area equal to the square of its
wavelength. For H&le laser wavelength is 6328 and radiates energy at the rate of ImW.
2. Choose the appropriate lasers for the materials processing in industry
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15AE002 EXPERIMENTAL STRESS ANALYSIS 3003

Course Objectives

1 To introduce the basic aspects of experimental stress analysis that sneldoaustive
treatment of the most versatile techniques like photoelasticity and strain gauges

1 To know the fundamental aspects of different non destructive testing techniques

Course Outcomes (COSs)

1. Demonstrate the basic understanding of measuring paraneétestruments and explain the
experimental methods for stress analysis.

2. Explain the classification and working principles of different types of strain gauges with its
merits, demerits and application

3. Analyze the photelastic techniques used for stressalysis along with compensation
techniques.

4. Evaluate the different Photo elastic coatings and brittle coatings with industrial applications.

5. Apply the various Non destructive testing technigues to identify the defect in a machine
component.

PROGRAM OUTCOM ES (POS) MAPPING

wol|als8l8l3|l8|8|5/8|8|2|2|C

n_o_o_n_n_n_n_o_o_ggg_)
R - - R S S A A O A IR B
720 R N N R [ (U A A I i
T T A X O A S A U A O A (R I
A T A S R T T O O A O A I A
5 | 112 |3 - |- |- -]-]-
UNIT | 9 Hours

MEASUREMENTS

Principles of masurements, accuracy, sensitivity and range of measurem@&itess analysis
Analytical, Numerical and Experimental approache®irect information provided by various
experimental methodsBrief description, Visual appreciation of field informatiohisting of various
problems of different complexity.

UNIT 1l 9 Hours

STRAIN GAUGES

Introduction to strain gaugesStrain sensitivity of strain gaugeBridge sensitivity- Rosette Analysis
- Performance of strain gauge system, calibration and temperatumpensation Mechanical,
optical, acoustical and electrical extensomet&sain gauge alloys, carries and adhesives

UNIT I 9 Hours
TRANSMISSION PHOTOELASTICITY
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Introduction to Transmission Photoelasticitrdinary and Extraordinary RaysStressoptic Law -
Plane and circular polariscopeJones Calculus Determination of Photoelastic Parameters at an
Arbitrary Point- Tardy's Method of CompensatienCalibration of Photo elastic materials fringe
thinning methodologiesFringe Ordering in Phoelasticity- Photo elastic materials.

UNIT IV 9 Hours
PHOTOELASTIC COATINGS AND BRITTLE COATINGS

Introduction to Photoelastic coatings Correction Factors for Photoelastic Coatings Coating
Materials, Selection of Coating Thickness and Industrial isppbn of Photoelastic Coatings
Calibration of Photoelastic Coatingdntroduction to Brittle Coatings Analysis of Brittle Coatings
Application of the coatings

UNIT V 9 Hours
NON DESTRUCTIVE TESTING

Fundamentals of NDTF Radiography, Ultrasoniand Magnetic particle inspectionFluorescent
penetrant technique Eddy current testing Acoustic emission techniqueFundamentals of brittle
coating methods- Introduction to moirA© techniques Holography, ultrasonic -cscan and
thermograph.

FOR FUR'HER READING
Three dimensional photo elasticitystress freezing, Slicing and Application to a complex problem
Integrated photo elasticityPrinciple of optical equivalencdntroduction to digital photo elasticity.
Total: 45 Hours
Reference(s)
1. K. Ranesh, "eBook on Experimental Stress Analysis”, IIT Madras, 2009.
2. K. Ramesh, "Digital Photoelasticity, Advanced Techniques and Applications”, Springer,
2000.
3. W.N. Sharpe (Ed.), "Springer Handbook of Experimental Solid Mechanics", Springer, 2008.
4. U C Jinda) "Experimental Stress Analysis", 1st edition, Pearson, 2012.
5. Allesandro Freddi, Giorgio Olmi, Luca Cristofolini, "Experimental Stress Analysis for
Materials and Structures"”, Springer, 2015.

j Srinivas, "Stress Analysis and Experimental Techniqgues Anduattion”, Alpha Science
Int'l Ltd, 2011.

o

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTeTRM[E[ClP M| E[C|PM[E|ClPIMIE|C]PIM|F|ClPM| 'O@
1 6|2 12 20
2 42 6 8 20
3 214 2 6 6 20
4 2 4 6 414 20
5 2 418 6 20
Tota 100

Assessment Questions

Remember

What do you mean by experimental stress analysis?

List out the principle of measurements.

What is meant by sensitivitgf measurements?

What is meant by accuracy?

What is meant by range of measurements?

List out the advantages and disadvantages of extensometers.
What are extensometers?

What are the major types of extensometers?

ONOGOAWNE
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9. What is meant by electrical resistance stgginges?
10. State stress optic law.
Understand
What are principles used for measurements?
Distinguish between mechanical and electrical extensometers.
Principle of Wheatstone bridge.
What is two and three dimensional photo elasticity?
Relate accuracy and sé@nsty of measurements.
Explain the principle of operation of different types of extensometers.
How the acoustic extensometers works.
State advantages and disadvantages of the extensometers
What is photo elasticity?
0. What are the fundamentals of brittleating method?

Apply

PBOONoO~WNDE

=

What are the applications of mechanical extensometers and electrical extensometers over
different fields?
Explain the different NDT methods
What are the different types of NDT methods performing in the aircrafts?
State advantages anddilvantages of the extensometers.
How the electrical resistance strain gauges works?
Explain the Calibration of Photo elastic materials fringe thinning methodologies.
Briefly explain the correction factors for photoelastic coatings materials.
Explain the alibration of photo elastic materials fringe thinning methodologies
Determination the photoelastic parameters at an arbitrary point.
10 Differentiate bridge sensitivity and strain sensitivity.
Analyse
Describe the fundamentals of NDT?
Explain the theory of béfringent coatings.
Describe a typical method for bonding strain gauges.
Explain cross sensitivity.
What are stain indicators and write the applications of stain indicators?
Differentiate fuorescent penetrant technique and eddy current testing.
Evaluate
Discuss any two types of non destructive testing.
Explain the concept of light?
Discuss how the fringe pattern occurs?
Explain Brittle Coatings. what are the analysis of Brittle Coatings and give two application of
coatings.
Discuss the performance of stragjauge system
Discuss about acoustical and electrical extensometers.
Define stress freezing, slicing and explain its application to a complex problem.

©COoNoTA~WN

ogrwWNE
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Create
1. Derive stress optic relations for non rotational case
2. Derive the principle of optical equivalence
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15AE011 WIND POWER ENGINEERING 3003

Course Objectives
1 Tolearn how wind is generated and possible ways of extracting the same.
f To estimate the resource potential.
1 To learn the operation of a wind electric generator and wind turbine.

Course Outcones (COs)
1. Outline the historical development of wind turbine, its components and classifications
2. Explain the characteristics of winds and atmospheric boundary layers.
3. Analyze the methods to measure the performance of wind turbines using different theories.
4

Explain the wind turbine and its sub system design required for the operation of wind turbine
turbines.

5. Evaluate the environmental factors which infer the operation of wind farms and methods for
sustainable operations.

PROGRAM OUTCOMES (POS) MAPPING

o — ~
CcO - N ™ < o) © N~ © o i i —
O O O O O O O O O O O O
[a o [a o o o o [a o [a R [a R [a
1 1 |2 |1 BN - B |- -
2 1 3 2 - - - - - - - - -
3 3 1 2 - - - - - - - - -
4 1 2 1 - - - - - - - - -
5 1 2 2 - - - - - - - - -
UNIT | 8 Hours

INTRODUCTION TO WIND ENERGY
Background, Motivationsand Constraints, Historical perspective, Wind speed varialtodern
wind turbines, Components and geometry.

UNIT 1l 9 Hours

WIND CHARACTERISTICS AND RESOURCES
General characteristics of the wind resource, Atmospheric boundary layer charact@visiicgata
analysis and resource estimation.

UNIT I 9 Hours

AERODYNAMICS OF WIND TURBINES
Forces from wind, Lift and drag forcedirfoils, 1-D Momentum theory, Ideal horizontal axis wind
turbine with wake rotation, Blade element thedbgneral rotoblade shape performance prediction.

UNIT IV 9 Hours
WIND TURBINE DESIGN AND CONTROL
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Brief design overview Introduction-Wind turbine control systemdypical gridconnected turbine
operation-Basic concepts of electric powétower transformers.

UNIT V 10 Hours

ENVIRONMENTAL AND SITE ASPECTS
Overview Wind turbine siting- Installation and operatieriVind farms Overview of wind energy
economicsElectromagnetic interferengawise.

FOR FURTHER READING
Wind turbine energy production estimates ustagistical techniquesWind turbine rotor dynamics
Electrical machines. Ice forming on the blades, Land use impacts, Safety.

Total: 45 Hours
Reference(s)

1. Emil Simiu& Robert H Scanlan, "Wind effects on structur€sindamentals and Applications
to Design", John Wiley & Sons Inc New York, 1996.

2. Ahmad Hemami, "Wind Turbine Technology", Cengage learning,Cananda, 2012.
3. Tom Lawson, "Building Aerodynamics", Imperial College Press London, 2001

4. G P Russo, "Aerodynamic Measurements: From Physical Principles tokeju
Instrumentation”, Woodhead publishing, 1990.

5. N J Cook, "Design Guides to wind loading of buildings structufeart | & 11", Butterworths
London, 1985

6. "IS: 875 (1987) Part Il Wind loads, Indian Standards for Building codes",1987.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UniURBT - rereTemIE[CIPIMIEICIPIMIE[C[PIMIE[CIPIM[EIC]PM| 'O®
1 4 4 6 6 20
2 5 5 5 5 20
3 5 5 G 4 20
4 4 5 7 4 20
5 4 5 6 5 20
Tota 100

Assessment Questions
Remember
Define Betz coefficient.
Define power ceefficient.
What are hot and cold fronts?
Show that Westerly wind is lighter than the Easterly wind.
Classify winds according to its speattidats Generation.
Explain in detail about the wind turbine components.
List out the purpose of generators in windmills.
List all the design tasks involved in the design of modern wind turbines.
What are the control policies of output electrical power wirad turbine in particular and of
a wind farm in general?
. List various geographical features of land and their significance for consideration of wind
turbine siting.

CoNorwWNE
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Understand
1. Explain with a neat sketches of horizontal axis wind turbine geometry aneddts geometry.
2. What is the difference between windmill and wind turbine?
3. How is the wind formed and discuss the types of winds.
4. Why do wind turbines shut off during extremely high winds?
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5. Which fossil fuel has the India had a surplus of recently? Itse being used to produce
electricity instead of coal.

6. How low level jet stream may be utilized for very large turbines?

7. Why the lift over the span is not uniform?

8. How the slopes of hills affect the siting of wind turbines?

9. What are the factors and critefa siting of wind farms?

10. Why the lift over the span is not uniform?

Apply

1. Discuss the relation between wind speeds in different roughness regimes.

2. Derive the equation for two dimensional wake and vortex formation.

3. Describe how changing the angle of blaa® a wind turbine can affect how much power it
generates.

4. What type of turbine (vertical or horizontal) would you put in a residential area? Tell why.

5. Describe the principle by which the wind speed is converted into useful energy by a wind
turbine. Derie the expression for total power (available power), maximum obtainable power
density and total power obtained.

6. Explain how the earthdés atmosphere is analy:
view. Discuss the generation of Atmospheric Boundary Layer

7. Derive the fundamental equation for blade element theory and give the assumptions that are
made in blade element theory.

8. Derive the fundamental equation for blade element theory and give the assumption that are
made in blade element theory.

9. What are theypes of wind turbine control systems and explain the Seamlessly integrated
control system.

10.Expl ain how the earthés atmosphere is anal y:
view. Discuss the generation of Atmospheric Boundary Layer.

Analyse

1. Differentate between vertical and horizontal axis machines.

2. How the wind energy is converted to electrical energy? Classify wind turbine? With neat
sketch, explain the horizontal axis wind turbine.

3. What are the factor responsible for the creation of wind, Geogrrafiwind and variation of
wind.

4. Expl ain how the earthdés atmosphere is anal y:
view. Discuss the generation of Atmospheric Boundary Layer.

5. Discus about the Roughness Parameter and its importance.

6. Explain in detailabout the principles related to vertical motion.

7. Differentiate between vertical and horizontal axis wind turbine.

Evaluate

1. Describe the principle by which the wind speed is converted into useful energy by a wind
turbine. Derive the expression for total ppwavailable power), maximum obtainable power
density and total power obtained.

2. The wind in your area typically blows at6G3meters per second. Would you recommend
building a wind turbine here?

3. You decide to pay $10,000 for a couple acres of farmland.eSoenoffers to put a wind
turbine on your land. He says this turbine will generate about 1 kilowatt per year. Based on
the typical rate per kilowatt for wind turbines. how many years will it take before your land is
paid off?

Create

1. Draw the curve for Effet of terrain on gradient height and explain in detail.

2. What is Betz criterion? Derive the expression using momentum theory and show that 16/27
and plot the variation of coefficient of power with respect to speed interference factor.

3. 15AEQ015 AVIONICS 3003

Course Objectives

il

il

The course is intended to build up necessary background for understanding the physical
behavior of avionics system and the applications.

To teach the concept of avionics systems integration.
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1 To analyze cockpit systems for the sBifght operation.

Course Outcomes (COs)

1. Explain the need and design of avionics and its sub systems and the applications of avionics

in aircraft and weapon systems.
2. ldentify the working principles of digital electronics in avionic systems.

3. Analyze the proerties and performance of different date buses used in aircraft avionic
systems.

4. Analyze the recent display technologies adopted in aircrafts.
5. Explain the working of avionics sub systems and their applications in aircraft operations.

PROGRAM OUTCOMES (POS) MAPPING

513838 /8/5/8/8/3 3%
Coo_o_n_n_n_n_n_n_n_ggg
1 |1
»J0N I T IR R I DU D D T
< N e (P S P IO I PV IV D
4 |- |2 - BBl (- . |- |-
5 |- 2 |- |- |- |- |- |- |- |- |- |-
UNIT | 9 Hours

INTRODUCTION TO AVIONICS

Need for avbnics in civil and military aircraft and space systenistegrated avionics and weapon
system- typical avionics sub systemsdesign and technologies. Study of other subsystems of an
aircraft.

UNIT 1l 9 Hours

PRINCIPLES OF DIGITAL SYSTEMS
Digital conmputers- microprocessors8085- memories.

UNIT 1l 9 Hours

DIGITAL AVIONICS ARCHITECTURE
Avionics system architectui@ata buses MIL STD 1553-BRINC 429ARINC 629. Study of other
data buses and their properties.

UNIT IV 9 Hours
FLIGHT DECK AND COQXTS

Control and display technologies CRT, LED, LCD, EL and plasma pamelich screen Direct
voice input (DVI) - Civil cockpit and military cockpit : MFDS, HUD ,MFK, HOTAS. Study of
advanced cockpit display systems.

UNIT V 9 Hours
INTRODUCTION TO AYONICS SYSTEMS

Communication systems navigation systems flight control systems radar electronic warfare
utility systems reliability and maintainabilitycertification. Study of illities of avionics.
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FOR FURTHER READING
Recent development in ngation systems ACARS,SELCAL -Satellite Communicatior Aircraft
Transponder IRNSS and GLONASS.

Total: 45 Hours
Reference(s)

1. Spitzer, C.R., "Digital Avionic Systems", The Blackburn Press; Second,Edition, 2007.

2. Helfrick, A. "Principles of Avionics", 6ttEdition, Avionics Communications Inc., 2010

3. Brain Kendal, "Manual of Avionics", 3rd Edition,the English Book House,New Delhi, 1993
4

Middleton, D.H., Ed., "Avionics Systems",New edition, Longman Scientific and Technical,
Longman Group UK,2005.

Dale R. Cundyand Rick S. Brown, "Introduction to Avionics", Pearson Education, 2010.

6. lan Moir and Allan Seabridge, "Aircraft Systems: Mechanical, Electrical and Avionics
Subsystems Integration”,Wiley India Pvt Ltd; Third edition,2012.

o

Assessment Pattern

. Remeamnber|Understand Apply Analyse | Evaluate | Create
UnitRBT 1T CTRIM[F [C[PIM|E]C|PM|F|ClPIMIE|C]PIM|F[ClPM| 'O®
1 2|2 3|3 33 2|2 20
2 2|2 33 33 2|2 20
3 2 3|3 33 2|2 2 20
4 2 3|3 33 2|2 2 20
5 2 3|3 3(3 2|2 2 20
Tota 100

Assessment Questions

Remember

Name at least five Air data sensor.

What is HOTAS and what is the need for it?

What is a flight management system (FMS)?

Name a few types of CRT.

Define glass cockpit.

What isa volatile memory and give example?

What is MFD and what is special about it?

What is sampling frequency?

What is meant by LRU? List out the advantages of LRU concept.
10 Name at least four air data sensors and what do they sense?

Understand

CoNoUr~®WNE

1. Explain the degin and technologies of avionics system?
2. Explain the interface of a seven segment LED with the microprocessor to display binary data.
3. With a neat sketch explain 8085 microprocessor architecture in detail.
4. Explain the ARINC 429 data bus in detail
5. Describe tle working of LED, LCD and plasma display and give their characteristics
6. Explain DVI concept in a cockpit.
7. Describe the various oOillities6é in avionics
8. Discuss the various classification of navigation system.
Apply
1. Explain the coupling method usedMIL STD 1553B
2. What are the major drivers for AVIONICS system in a typical civil transport aircraft?
3. What are the changes brought out by solid state devices in avionic systems?
4. Discuss the evolution of avionics architecture starting from first generatiofourth
generation
5. Discuss the types of color CRTs used in cockpit display
6. Explain the relation between reliability and maintainability?
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7. Explain the salient features that enhances the need for avionics in civil and military aircraft
and also in space ggsns
8. What operations can be performed with the following instructions, (1) SHLD (2) DAD
(3)DAA (4)LDAX (5) RLC
Analyse
Compare the different avionics system architectures and bring out their merits and demerits
How is federated architecture different fraentralized architecture?
Compare the memory mapped I/O and peripheral mapped I/O in Microprocessor.
Distinguish between pave pace and pave pillar architecture?
Compare the following display technologies: CRT, LED, LED and EL.
What is the need for two dédfent speeds in ARICNC 4297
. Explain the role of timing in the ARINC 629 transmitter with relevant sketches
Evaluate
1. Derive
(7TA4DF) 16 =(?) 8
(010101101110) 2 =(?) 16
2. Derive
(22222)8=(?) 2
(54A6C) 16=(?) 8
Create
1. Design heat block diagram using diffat avionics system?
2. What is HUD and explain its principal of operation with a neat diagram.
3. Explain MIL STD 1553 B data bus in detail bringing out clearly the bus architecture Protocol
word and message formats and coupling method.

NoorwN PR
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15AE016 WIND TUNNEL TECHNIQUES 3003

Course Objectives

1 To interpret the basic concepts of measurement of forces and moments on models during the
wind tunnel testing.

1 To understand the application of various types of wind tunnels.
f To learn the basic measurement procedurelving wind tunnel testing.

Course Outcomes (COSs)
1. Analyze the dimension of physical quantities using different methods.

2. Design and analyze different types of wind tunnel with respect to speed regions.

3. Explain the calibration of wind tunnel based on sh@ew angularity and turbulence.

4. Compare the wind tunnel measurement techniques and their applications and limitations.
5. Check the flow around aerodynamic models using flow visualizations techniques.

PROGRAM OUTCOMES (POS) MAPPING

CcO

PO1
PO2
PO3
PO4
PO5
PO6
PO7
POS8
PO9
PO 10
PO 11
PO 12

UNIT | 8 Hours
PRINCIPLES OF MODEL TESTING

Methods of Dimension analysi8uckingham- theorem- non-dimensional numbersmodel laws-
scale effect and types of similarities.

UNIT 1l 9 Hours

WIND TUNNELS

Classification- special problems of testing in subsonic, transonic, supersonic and hypersonic speed
regions- layouts- sizing anddesign parameters.

UNIT 1l 9 Hours

CALIBRATION OF WIND TUNNEL
Test section speedhorizontal buoyancy flow angularities- turbulence measurementgssociated
instrumentation calibration of supersonic tunnels.

UNIT IV 10 Hours
WIND TUNNEL MEASUEBMENTS
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Pressure and velocity measuremenfsrce measurementsthree component and six component
balances internal balances.

UNIT V 9 Hours
FLOW VISUALIZATION

Smoke and tuft grid technique®Vater flow visualization methoddye injection speciakthniques
optical methods of flow visualization.

FOR FURTHER READING
Study of different types testing model, Study of boundary layer wind tunnel, Importance of calibration
and calibration methods, Pressure transducers.

Total: 45 Hours
Reference(s)

1. Rae,W.H. and Pope, A. "Low Speed Wind Tunnel Testing", John Wiley Publication, 1984.

2. Robert B Northrop, "Introduction to Instrumentation and Measurements”, Second Edition,
CRC Press, Taylor & Francis, 2006.

3. Antonio Viviani, Giuseppe Pezzella, "Aerodynamic afidrothermodynamic Analysis of
Space Mission Vehicles", Springer Aerospace Technology, 2015

4. Pavian, Henry Christensen, "Experimental Aerodynamics"”, 1st edition, Pitman Publishing,
1940.

5. G P Russo, "Aerodynamic Measurements: From Physical Principles tokejurn
Instrumentation”, Woodhead publishing, 1990.

6. F Rathakrishnan, E., "Instrumentation, Measurements, and Experiments in Fluids", CRC
Press Taylor & Francis, 2007.

Assessment Pattern

, RemembeijUnderstand Apply Analyse | Evaluate | Create
UniURBT - reTeTemIE[CIPIMIEICIPIMIE[C[PIMIE[CIPIMIEICTPIM]| 'O®
1 2 2|10 6 20
2 2 2|10 6 20
3 2 2|10 6 20
4 2 2 [10 6 20
5 2 210 6 20
Tota 100

Assessment Questions
Remember

1. What is dimensional analysis?

2. Define each of the following terms a)Geometric similarity b) Kinematic similarity c)

Dynamic similarity

3. What are the various methods of dimensional analysis to obtain a functional relationship
between various parametanfluencing a physical phenomenon?
Define the term model testing. List out some advantages and applications of model testing.
Define the term dimensional homogeneity.
State the term dimensionless numbers.
State and explain the different model laws destyfor dynamic similarity. Where are they
used?
Define the term settling chamber of a wind tunnel.
What are the key aspects of surface flow that can be Investigated from surface flow
visualisation?
10. What is the basic principle involved in the interferometethod of flow visualization?
11. Flow separation cab be studied using methdHde speed range of 40 m/s to 150 m/s

A) Smoke flow

B) Tuft

No o s

© x



12.

D) Schileren
Understand

1. How to apply the test results from laboratory experiments to the actual problems?

2. Is it possible, to reduce the large number of experiments to a lesser one in achieving the same
objedive?

3. What do you mean by repeating variables? How are these selected according to the
dimensional analysis concept?

4. Describe Buckingham's method to formulate a dimensionally homogeneous equation between
the various physical quantities effecting a cerpdienomenon?

5. What are the various type of wind tunnel used for low and high speed testing of models?

6. Why is a high molecular weight gas sometimes preferred for high Mach number tests?

7. What are special advantages of shock tube and gun tunnel over theypdsesupersonic
tunnels?

8. Why is cooling of air is necessary in a closed circuit continuous supersonic nozzle.

9. How are the surface streamlines and turbulence measured in wind tunnels?

10. Sketch the typical layout of a supersonic wind tunnel and mark all tmpareents and
subsystems. What is starting problem in supersonic tunnels?

Apply

1. A thin rectangular plate having a width w and a height h is located so that it is normal to a
moving stream of fluid as shown in figure. Assume the drag D, that the fluid exette
plate is a function of w and h, the fluid
velocity V of the fluid approaching the plate. Determine a suitable set of pi terms to study the
problem experimentally.

2. Explain the Rayleigh method fdimensional analysis.

3. Explain the dynamic similarity between a wind tunnel model and the prototype to be flight
tested. What are the essential conditions to be satisfied for the results to be carried from the
model to the prototype? Are there any limibas or preconditions involved?

4. Describe the basis for the measurement of pressure and instruments used for the purpose.
What are its advantages and applications? lllustrate with theory and an example. It is desired
to obtain pressure distribution of a ring circular cylinder kept in the test section of a wind
tunnel.

5. What types of wind tunnel balances are used to ascertain forces and moments on an airplane
model in a low speed wind tunnel? Hence describe the underlying principles of an external
type windtunnel balance for measuring lift, drag and pitching moments over a finite span
wing.

6. Explain the phenomenon of separation of flow over a 2D wing with the help of liquid paraffin
generated smoke wire technique with good sketches. What are its meritkeoesene
generated smoke?

7. With a neat illustration explain the objective of calibration of a wind tunnel. In what way the
calibration procedure for a supersonic tunnel different from that of a subsonic wind tunnel?

8. Derive on the basis of dimensional an&ysuitable parameters to present the thrust
developed by a propeller. Assume that the thrust depends on the angular velocity, speed of
advance, diameter dynamic viscosity, mass density, and elasticity of the fluid medium which
can be denoted by the speddound in the medium?

9. The pressure difference in a pipe of diameter and length due to viscous flow depends on the
velocity viscosity and density using Buckingham theorem obtains an expression.

10. Briefly explain how force measurements are carried out uaimgexternal strain gauge
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C) Chemical coating
D) Interferometer

Nortrintrusive calibration instrument is
A) Pitot tube

B) Yaw meter

C) Hot wire anemometer

balance.

Analyse

\



7.

Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |136

The speed of propagation U of a capillary wave in deep water is known to be a function of
density} , wave lengthe-, and surface tensiod . Using Dimensional Analysis, find out a
relationship of U with , &, andU. (b) For a given surface tension and wavelength, how does
the propagation speed changes if the density is halved?

A model of a reservoihaving a free water surface within it is drained in 3 minutes by
opening a sluice gate. The geometrical scale of the model is 1/100. How long would it take to
empty the prototype?

Using the long steps of dimensional analysis, reduce the relationshi(g, A, p, M) for the
frequency n of the wing beat of a flying insect, where g stands for the gravitational
acceleration; A, the wing area; p the air density; and M, the mass of the insect. €hadse

A as the leading quantities.

The shape of a drop dquid pulsates as it falls. The period of oscillation is observed to
depend on the surface tension, the mean radius of the drop, and the liquid density. Perform a
dimensional analysis to express the period of oscillation.

Liguid flows across an orifice $®s useful power which is dependent on the liquid density and
viscosity, the volume flow rate, and the orifice diameter. Perform a dimensional analysis
During the flow through a pipe, it is observed that there exists a critical average flow velocity
Vcr, beyond which the flow becomes turbulent. It is also known that Vcr is influenced by the
diameter of the pipe, the density and the viscosity of the fluid. Perform a dimensional analysis
to explain the situation.

The tensile force inside a pendulum is knowndepend on the mass, length, period, and
angular amplitude of the pendulum. Perform a dimensional analysis.

Evaluate

1.

2.

3.

Create
1.

A 1/6 model automobile is tested in a wind tunnel with same air properties as the prototype.
The prototype automobile runs on the roads atlocity of 60 km/hr. For dynamically similar
conditions, the drag measured on the model is 500 N. Determine the drag of the prototype and
the power required to overcome this drag.

A hydraulic jump occurring in a stilling basin is to be studied in & E&le model. The
prototype jump has an initial velocity of 10 m/s, an entrance Froude number of 6.0 and a
power loss of 2 kW per meter width of basin. Determine (a) the corresponding model
velocity, (b) model Froude number and (c) power loss per medk wf the model

A 8m high and 15m long spillway discharges 84m3/s discharge under a head of 2.03.1f 1:9
scale model of this spillway is to be constructed ,determine model dimensions, head over
spillway model and the model discharge.

Assuming that athing is known about the particle motion under gravity beyond x = G (v,g,t)
where x, v ,g, andt are respectively the displacement, initial velocity, gravitational
acceleration, and time. Perform a dimensional analysis to explain the situation.

The pressre drop in pipe flows of liquids is found to depend on the time required to pass a
volume of a given liquid through, on this volume, and on the density as well as the viscosity
of the liquid. Perform a dimensional analysis in a step by step mannerheithassure drop

and the density displayed as leading quantities.



Department of Aeronautical Engineering, Bannari Amman Inst. of Tech. | Regulation 2015 |137

15AE026 GUIDANCE OF MISSILES 3003

Course Objectives
1 Tointroduce the basic concepts of designing missile system and its components.

1 The course is intended to build up necessaryfeatfor guiding and controlling the missile
trajectories.

Course Outcomes (COSs)
1. Explain the classification, components, their function and trajectory dynamics of missiles.

2. Analyze the aerodynamics of missiles and missile testing methods in wind tunriglaind
testing.

3. Classify the different missile propulsion system with its merits and demerits and its flight
performance at different flight regimes.

4. Analyze the different missile trajectories and estimating the performance parameters.
5. Explain the workingf different missile systems and its sub systems with help of case studies.

PROGRAM OUTCOMES (POS) MAPPING

si8|8|3|8/8|5|8|8|23|2]¢3
Cos | 7 a o o o a a o a Q Q|9
cot1| 2 | - | - | <2 | |
co2| 3 | - | - 2| | | |
coz| 2 | - | - | 1x | | ]
CO4 2 1 - 1 - - - - - - - -
cos| 2 | - | - | - | - -]

UNIT | 9 Hours

MISSILE SYSTEMS
Introduction- Development of Missile systemsclassifications- missile system eleemts, missile
ground systemsradars technologyaunchers, coordinate frames, basics of trajectory dynamics.

UNIT 1l 9 Hours

MISSILE AERODYNAMICS
Missile aerodynamicsdesign methodology, aerodynamic prediction method, aerodynamic loads &
performanceanalysis, wind tunnel and flight testing of missile models and missile prototypes.

UNIT 1l 9 Hours
PROPULSION UNIT

Principles of jet propulsion and rocketry, nozzle theory and performance parameters of solid rockets
and ramjet and compound jet engiresvaluation of flight performanceforces acting on vehicle

basic relations of motion

UNIT IV 9 Hours
MISSILE TRAJECTORY CONTROL
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Types of trajectorie¥ertical, inclined and gravity turn trajectoriegstimation of performance
parameters-determinabn of range and altitudenumerical computation of ballistic trajectories
Applications.

UNIT V 9 Hours
MISSILE SYSTEMS AND SUBSYSTEMS

Digital Electronic Control Unit-Launcher electronic unitGyroscopic systemSafety and arming
devicesservo integrion with control surfacd hermal beacon and Xenon beadntegrated guided
missiles- Case studies

FOR FURTHER READING
Digital Electronic Control Unit Launcher electronic unitGyroscopic systemSafety and arming
devicesservo integration with contrdurfaceThermal beacon and Xenon beadntegrated guided
missiles- Case studies.

Total: 45 Hours
Reference(s)

1. George M.Siouris, "Missile Guidance and Control Systems", Latest Edition, Springer
publishers, 2004.

2. S.N. Balakrishnan, A. Tsourdos, B.A. Whit"Advances in Missile Guidance, Control, and
Estimation", CRC Press, 2012.

3. Albert J. Sobey and Alfred M. Suggs, "Control of Aircraft and Missile Power plants: An
Introduction to the Analysis and Design of Engine Control Systems", John Wiley & Sons,
New York, 1963

4. John H. Blakelock, "Automatic Control of Aircraft and Missiles", John Wiley & Sons, 18
Jan1991.

Assessment Pattern

. RemembelUnderstand Apply Analyse | Evaluate | Create
UnitRBT  TeTCeTRM[F[ClPIM|E|C|PM[F|C|PIMIEIC]PIM|F[ClPM| 'O®
1 4 6 10 20
2 5 7 8 20
3 3 6 11 20
4 5 6 9 20
5 2 6 12 20
Tota 100

Assessment Questions
Remember
Classify the missiles based on the range and endurance.
What is meant by Homing?
Give the basic principles of RADAR.
Give few examples of missiles developed by our Indian country.
List the various missile guidance methods
Differentiate between cruise and ballistic missiles.
What is meant by inertial guidance?
Define; Terrastrial guidance.
State the principle of RADAR homing.
10 Differentiate between CLOS and MCLOS.
Understand
How do you calculate ballistic trajectories distance?
Classify the trajectories based on the angle of inclination.
Explain the various homingiethods used for guiding the missiles.
Describe the integration of Electronic control unit with missile airframe in detail.
Explicate the warhead releasing concept during attack in detail.
Explicate the method of testing the missile bodies in the winaetusection.

©CoNogOrWNE

ogkwnNE



7.
8.
Analys
1.
Create
1.
2.
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Elucidate the factors identified to design the more stable missile configuration in detail.
Identify the different types of missile technologies based on the applications.
Classify the types of engines used for missile applications.

. Describe he concept of trajectory estimation with various conditions in detail.

Demonstrate the operating mechanism of Electronic warfare implemented to guide the missile
systems

lllustrate the principle of Thermal beacon and Xenon beacon used for missi®sys

Analyze the preliminary, Conceptual and Detailed design procedures to develop high
endurance long range ballistic missiles with suitable sketches.

Find the possible ways to contorl the missiles during launching.

illustrate with a neat sketch about thegious trajectories of Missiles during initial launch.
illustrate with a diagram about the operation of jet propulsion system adopted misssile
technologies in detail.

Show the importance of gyroscopic instruments used in the missile technology.

Show thenecessity of thermal beacons and Xenon beacons adopted with Missile Technology.

e

Express your ideas to control missiles systems usingfEy8 for stability.

Justify. How Pilot less targeted aircrafts are differ from Missiles.
Create the prockire to execute target tracking and detection process using digital control
unit.
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15GEOXE ETYMOLOGY
1001

Course Objectives:
1 To enhance the level of vocabulary by understanding the origin / root of English words

1 To stimulate an appreciation for the English language
1 To promote effective oral and written communication through improved vocabulary

Course Outcome (COs):
Students will be able to:

1 Identify prefixes, roots, and suffixes of words from Latin, Greek, Germanic, and Anglo
Saxon

1 Be familiar with the historical aspects of language, including the infusion of 4ndo
European languages, semantic changes, and thenoduef world events through its
vocabulary

Acronyms- Initialisms- Idiomatic Expressions Euphemisms SpoonerismsMalapropisms
- Mondegreens Words derived from Latin, Greek and Germanic/Argkxon - Affix
analogy- Apheresis- Blend word assimilatin - Colloquial language Clipped word -
Concrete word Derivatives- Dialect - Diminutive suffix - Dissimilation - Euphemism-
Figurative word- Informal language infusioi Jargon- Loan words- Modifiers -
Onomatopoeia Romance language prefixSemantics- Rootbase word- Slang- Word
component

Total: 15 hours

References:

1. Norman, Lewis. Word Power Made Easy, Goyal Publisher. Edition 2. 2014.

2. C T Onions The Oxford Dictionary of EnglisfEtymology, Volume 11, Issue 1.70,
Wynford Drive Don Mills, Ont, Oxford University Press.1965.

3. Nurnberg W, Maxwell and Rosenblum, Morris, How to build a better Vocabulary,
Completely Revised and Updated, Popular Library. 1961.
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15GEOXF HINDUSTANI MUSIC
1001

Course Objectives:
1 To provide an understanding on aesthetic and therapeutic aspects of Hindustani music

1 To identify and differentiate the various styles and nuancelnofustani music

Course Outcomes (COs):
Students will be able to:

1 Understand the aesthetic and therapeutic value of Hindustani Music
1 To appreciate the Hindustani musical compositions

Introduction to music Aesthetics of Hindustani MusicClassificaion (Raga, instruments,
style as per the presentation and the gharaan&adk music, Dhamaar, Dhrupad, Taal and
Raga- Bandeesh, TaraanaaMadhya and drut laya, Vilambit khyaal as demonstration
Therapeutic benefits of Hindustani music

Total: 15 hours
References:
1. Devdhar B.R., Raga bodh (Part 1 & 2), Devdhar School of Indian Music, Mumbai, 2012.
2. Vasant, Sangeet Vishaarad, Hathras, Uttar Pradesh, 2015.

Websites:

1. raag -hindustani.com/

2. play.raaga.com/Hindustani

3. raag -hindustani.com/Scales3.html
4. www.poshmaal.com/ragas.html
5
6

. www.soundofindia.com/raagas.asp

. https://www.quora.com/Whicls-the-toughestragain-Indian-classicalimusic

7. www.likhati.com/2010/10/20/popular -ragas -for -the -beginner -ear -
durga



http://www.poshmaal.com/ragas.html
http://www.soundofindia.com/raagas.asp
https://www.quora.com/Which-is-the-toughest-raga-in-Indian-classical-music
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15GEOXL INTERVIEW SKILLS
1001
Course Objectives:
1 To develop an understanding of interview dynamics and techniques, and its importance in
career enhancement
1 To train students to face interviews

Course Outcomes (COs):

Students will be able to:

1 Demanstrate appropriate interview skills and attend all types of interviews
1 Participate in group discussions with confidence

Interview preparation- Overcoming interview nerves Types of Interview- Handling
guestions Group Discussion Dynamics of grougliscussion Presentation skills E-mail
etiquette- Body Language

Total: 15 hours
References:
1. Gray Jack/Interviewing: Interview QuestionsJob InterviewsNew York : Great Reads
Publishing, 2015.
2. Corfield RebeccaSuccessful Interview Skillfew Yoik: Kogan Page, 2006.
3. Carnegie Dale, How to Win Friends and Influence People, New York: Simon & Schuster,
1998.
4. Butterfield Jeff, Soft Skills for Everyone, New Delhi: Cengage Learning, 2014.
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15GEOXN JOURNALISM AND MASS COMMUNI CATION

1001
Course Objectives:
1 To offer a basic knowledge of mass communication and its various forms

1 To provide a basic understanding of mass communication in India

Course Outcomes (COs):

Students will be able to:

1 Understand the umdlying principles of Journalism

1 Analyse the importance, functions and scope of mass communication
1 Follow and adapt to the periodic changes in media

What is News- Components of a NewspaperStructure of an Article How to Write
Headlines- Introductionto Script Writing- News Reporting Advertising and Marketing
Online Journalism Rules of Editing Proof Reading Optimization and Key WordsMedia
Ethics - TV Studies - Media Propaganda ldentifying Fake News- International
Communication

Total: 15 hours

References:

1. Kumar, KevalMass Communication in India. IV Edaico Publishing House: 2012.

2. Agarwal, S.KA Handbook of Journalism & Editorial Excellendaico Publishing House:
2012.
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15GEOXP YOGA FOR HUMAN EXCELLENCE

1001
Course Objectives:
9 To know about the history and schools of yoga
1 To know the differece between supreme consciousness and individual consciousness

1 To apply the knowledge by the way of practice and introspection

Course Outcome (COs):
Students will be able to:

1 Understand the historical aspects and schools of yoga
1 Ensure their physical & ental wellness through yoga practice
1 Develop the power to concentrate and have stress free mind

What is Yoga History of Yoga- Yoga i n t o dSchodisof Yogadigha lrimbs
of Yoga - Sathvic, Rajasic, Tamasic Foods and Though8cienceof Yoga -Loosening
Exercises Yogasanas & BenefitsSuper Brain Yoga Surya Namaskar Standing Asanas
Sitting Asanas- Prone Asanas Supine Asanas MudrasRelaxation - Pranayama-
Meditation

15 Hours
References:
1. Vethathiri PublicationsYoga Practice®, Erode, 2012.
2. lyengar B.K.S. Yoga: Wisdom & Practice, B.K.S. lyen@d09Q
3. Ramesh Partani, The Complete Secret, Ru Education, 2013.

Websites:
1. http://www.sarvyoga.com/
2. http://wwwwikihow.com/DoSuperbrainYoga



http://www.wikihow.com/Do-Superbrain-Yoga
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15GEOXO VISUAL MEDIA AND FILMMAKING
1001

Course Objectives:

1 To acquire fundaental knowledge on development of film making as an art

1 To provide students a basic understanding of the techniques and nuances of visual medium
1 To inculcate an ability to plan and produce a short film

Course Outcomes (COs):
Students will be able to:
1 Understand the significance and techniques of visual medium

1 Analyse and produce visual clippings

History of Cinema (Origin and Narrativé) Cinema as a visual mediunsignificance of

Editing 1 Styles of Editingi Edi t i ng as a met ho @ibld Edigng)T ( Hol | vy
Technical Aspects of Editing (Final Cut Pro (FCP), AVID and Premire FBa}ics of video

production (preproduction to posproduction)i Different types of shots and angleg-ilm

style and Narrative (Italian Necrealism, Avant GardeRussain Formalism, Alternative

Cinema etc.,) Regional Cinema to National Cinermaasics of Script Writing (Double and

Single Column) Basics of Video Production (script to screérbinal submission of a script

for five minutes short film.

Total: 15 hours
References:
1. Monaco, James, How to Read a Film: Movies, Media, and Beyond. Auckland: OUP, 2009.

2. Belavadi, Vasuki, Video Production. India; OUP, 2013.
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15GEOXR GENERAL PSYCHOLOGY
1001

Course Objectives:

1 To provide a basic understanding of psychology

1 To understand the various methods and branches of psychology

1 To explain social and work psychology of people and the need for mental health

Course Outcomes (COs):
Students will be able to:

1 Understand the basics of human behavior in the workplace and society at large
1 Identify the different fields of psychology and its uses
1 Deal people effectively in their personal and social life

Psychology- Introduction- Mind body relationship Methodsand Scope of Psychology
Motivation- Types of NeedsMotivational Cycle Intelligence: Concept of Intelligence and
IQ- measurement Social psychology: individual behavior and group behavidgsroup
dynamics group formation sodal influencesocial cognition, stereotypesprejudice
discrimination- Definitions, formation of attitude, factors of attitude formatwrange of
attitude
Total: 15 hours
References:
1. Atkinson & Atkinson, Introduction to Psychology™ &d McGraw-Hill Publications.
1975.
2. Mishra, B. K, Psychology: The study of human behavitE2l New Delhi: Prentice Hall
of India Learning Pvt. Ltd. 2016.
3. Baron, R. A., Branscombe.N.R, Social Psychologyfh Hd. New Delhi; Pearson
Education. 2016.
4. Morgan, C.T., King, R.A., Weisz, J.R., & Schopler, J. Introduction to Psychol84yd7
New Dehi: Tata McGraw Hill. 1993.
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15GEOXS NEURO BEHAVIOURAL SCIENCE
1001

Course Objectives:
1 Toprovide an introduction to the Cognitive Neuro Science of languages
1 To provide an understanding of the Cognitive processes

Course Outcomes (COs):

The students ¥ be able to:

1 Identify the psychological problems that will impact mental health
1 Value ethical conduct in professional and personal life

1 Recognise the need for rationale and evidence in deaisaiing

Introduction to physiology Anatomy- Neuro Biolog - Psycho Neuro ScienceBehaviour
and Hormones Behaviour Modifications- Relaxation Therapy Psycho Education for
minds.

Total: 15 hours

References:
1. Beck. Robert AHandbook of Physiologyo. Vo
2 . Horon C Philip ASexology and Mindo. Acade

3. Blatteis M.Clark andvelvin J. FreglyHandbook of Physiology Sect 4, Oxford University
PressMarch 15, 1996.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Melvin+J.+Fregly&search-alias=books&field-author=Melvin+J.+Fregly&sort=relevancerank
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15GEOXQ CARNATIC MUSIC

1001
Course Objectives:
i To know the basics of Carnatic Music

1 To foster a blend of practical and theoretical ustdnding of Carnatic Vocal music
1 To give a brief understanding of History of Indian Music, Evolution of the Raga system,
Tala system, Structure of compositions

Course Outcomes (COs):
Students will be able to:
1 Develop an understanding of the basics oin@ac music

1 Understand the aspects of Carnatic music which will help to create a strong foundation in
Carnatic Music

History of Carnatic musie History of Carnatic ComposersMusic Technical Terms Part I:
Music, Nadam, Sangeetham, Marga Sangeethanghdu8angeetham, Desiya Sangeetham,
Kalpita, Kalpana, Ahata Nadam, Anahata Nadam, Shruthi, Swaram, Swarasthanas, Seven
Swaras, Tamil Swaras, Prakruthi, Vikruthi, Kamala, Tivra, Twelve Swaras, Arohanam,
Avarohanam, Swarna Kalas, Thala Symbols, Sthdjusic Technical Terms Part 1l: Ragas,
Janaka Ragas, Janya Ragas, Melakartha Ragas, Upanga Ragas, Bhashanga Ragas, Akshara
Kalas, Sangathi, Anya Swaram, Chakras and Meanings, Jaaru, Poorvangam, Thadu and
Madu, Saptaham, Ashtakam, Uthrangam, Gamaga, Abhyasa i@h3apta Kriyas, Nisapta
Kriyas, Three Sathanas, Sabahaa gananas, Alapana, Thala, Laghu, Dhriginéawarisai
Classification (Raga, Thala, Instrumentsl? Melakartha SchemédsPractical Exercises in
Music

Total: 15 hours

References:
1. Bhagyalekshmy, RRagas in Carnatic Musi€BH Publications, 2003.

2. Deva, Bigamudre ChaitanyAn Introduction to Indian MusidPublications Division,
Ministry of Information and Broadcasting, Government of India, 2015.
3. Sambamoorthy, FSouth Indan Music Indian Music Pub. House, 1954.



