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ANNA UNIVERSITY:: CHENNAI 600 025 
UNIVERSITY DEPARTMENTS 

 
 R-2012 

B.E. AERONAUTICAL ENGINEERING  
 

I TO VIII SEMESTERS CURRICULA AND SYLLABI 
 
 

SEMESTER – I 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1 HS8151 Technical English - I 3 1 0 4 
2 MA8151 Mathematics - I 3 1 0 4 
3 PH8151 Engineering Physics  3 0 0 3 
4 CY8151 Engineering Chemistry  3 0 0 3 
5 GE8151 Computing Techniques 3 0 0 3 
6 GE8152 Engineering Graphics 2 0 3 4 

PRACTICAL 
7 PH8161 Physics Laboratory 0 0 2 1 
8 CY8161 Chemistry Laboratory 0 0 2 1 
9 GE8161 Computer Practices Laboratory 0 0 3 2 

10 GE8162 Engineering Practices Laboratory 0 0 3 2 
                                         TOTAL  17 2 13 27 

 
 

SEMESTER – II 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1 HS8251 Technical English II 3 1 0 4 
2 MA8251 Mathematics II 3 1 0 4 
3 PH8251 Materials Science 3 0 0 3 
4 GE8251 Engineering Mechanics 3 1 0 4 
5 ME8251 Design Concepts in Engineering 3 0 0 3 
6 PR8252 Manufacturing Process 3 0 0 3 

PRACTICAL 
7 PR8263 Computer Aided Part and Modeling 

Laboratory 
0 0 3 2 

8 PR8264 Conventional Machining Processes 
Laboratory 

0 0 3 2 

TOTAL  18   3   6 25 
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SEMESTER – III 

S.NO. CODE 
NO. COURSE TITLE L T P C 

THEORY 
1 MA8353 Numerical Methods 3 1 0 4 
2 AE8301 Fluid Mechanics and Basics of Aerodynamics 3 0 0 3 
3 AE8302 Principles of Flight 3 0 0 3 
4 AE8303 Thermodynamics and  Basics of Propulsion 3 0 0 3 
5 AE8351 Solid Mechanics 3 0 0 3 
6 EI8305 Electrical and Electronics Engineering 3 0 0 3 

PRACTICAL 
7 AE8311 Mechanical Sciences Laboratory 0 0 3 2 
8 EI8361 Electrical and Electronic Engineering 

Laboratory 
0 0 3 2 

                                     TOTAL  18 1 6 23 
 
 

SEMESTER – IV 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1 MA8357 Transform Techniques and Partial 
Differential Equation 3 1 0 4 

2 GE8351 Environmental Science and Engineering 3 0 0 3 
3 AE8401 Aircraft Structures – I 3 0 0 3 
4 AE8402 Aircraft Systems and Instruments 3 0 0 3 
5 AE8403 Low Speed Aerodynamics  3 0 0 3 
6 PR8451 Kinematics and Dynamics of Machines 3 1 0 4 

PRACTICAL 
7 AE8411 Aerodynamics Laboratory  I 0 0 4 2 
8 AE8412 Aircraft Structures Laboratory  I 0 0 4 2 

                                                             TOTAL  18 2 8 24 
 
      

SEMESTER – V 
S.NO. CODE 

NO. 
COURSE TITLE L T P C 

THEORY 
1 AE8501 Air Breathing Propulsion 3 0 0 3 
2 AE8502 Aircraft Flight Mechanics 3 0 0 3 
3 AE8503 Aircraft Structures – II 3 0 0 3 
4 AE8504 High Speed Aerodynamics 3 0 0 3 
5 AE8505 Theory of Vibrations 3 0 0 3 
6  Elective – I 3 0 0 3 

PRACTICAL 
7 AE8511 Aerodynamics Laboratory  II 0 0 4 2 
8 AE8512 Aircraft Structures Laboratory  II 0 0 4 2 
9 AE8513 Propulsion Laboratory 0 0 4 2 

                                                       TOTAL  18 0 12 24 
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SEMESTER – VI 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1 PR8602 Management Sciences 3 0 0 3 
2 AE8601 Aircraft Stability and Control 3 1 0 4 
3 AE8602 Hypersonic and Rocket Propulsion  3 0 0 3 
4 AE8603 Theory of Elasticity 3 0 0 3 
5  Elective – II 3 0 0 3 
6  Elective – III 3 0 0 3 

PRACTICAL 
  7 HS8561 Employability  Skills 0 0 2 1 
  8 AE8611 Aircraft Design Project  I 0 0 4 2 

                                       TOTAL  18 1 6 22 
 
     

SEMESTER – VII 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1 AE8701 Composite Materials and Structures 3 0 0 3 
2 AE8702 Computational Fluid Dynamics for 

Aeronautical applications 
3 0 0 3 

3 AE8703 Finite Element Method 3 0 0 3 
4  Elective – IV 3 0 0 3 
5  Elective – V 3 0 0 3 
6  Elective – VI 3 0 0 3 

PRACTICAL 
7 AE8712 FEM Laboratory 0 0 4 2 
8 AE8711 Aircraft Design Project  II 0 0 4 2 

                                       TOTAL  18 0 8 22 
 
 
 

SEMESTER – VIII 
S.NO. CODE NO. COURSE TITLE L T P C 
THEORY 

1  Elective – VII 3 0 0 3 
2  Elective  - VIII 3 0 0 3 

PRACTICAL 
3 AE8812 UAV Design Laboratory & Flight Training 

Laboratory  
0 0  2 1 

4 AE8811 Project Work 0 0 12 6 
                                    TOTAL  6 0 14 13 

 
 

                                                                           TOTAL NUMBER OF CREDITS :180 
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LIST OF ELECTIVES 
 

S. No. Code No. COURSE TITLE   L   
T 

 
P 

 
C 

1 AE8001 Aero elasticity 3 0 0 3 
2 AE8002 Aircraft Design 3 0 0 3 
3 AE8003 Aircraft Engine Repairs and Maintenance 2 0 2 3 
4 AE8004 Aircraft Rules and Regulations – CAR I  

and II 
3 0 0 3 

5 AE8005 Aircraft System Engineering 3 0 0 3 
6 AE8006 Airframe Repair and Maintenance 3 0 0 3 
7 AE8007 Approximate Methods in Structural 

Mechanics 
3 0 0 3 

8 AE8008 Avionics Systems 3 0 0 3 
9 AE8009 Boundary Layer Theory 3 0 0 3 

10 AE8010 Combustion in Aerospace Vehicles 3 0 0 3 
11 AE8011 Design of Gas Turbine Engine Components 3 0 0 3 
12 AE8012 Elements of Heat Transfer 3 0 0 3 
13 AE8013 Experimental Fluid Mechanics 3 0 0 3 
14 AE8014 Fatigue and Fracture Mechanics 3 0 0 3 
15 AE8015 Fundamentals of Control Engineering 3 0 0 3 
16 AE8016 Hypersonic Aerodynamics 3 0 0 3 
17 AE8017 Industrial Aerodynamics 3 0 0 3 
18 AE8018 Principles of Helicopter Aerodynamics 3 0 0 3 
19 AE8019 Rockets and Missiles 3 0 0 3 
20 AE8020 Satellite Technology 3 0 0 3 
21 AE8021 Space Mechanics 3 0 0 3 
22 AE8022 Structural Dynamics 3 0 0 3 
23 AE8023 Theory of Plates  3 0 0 3 
24 AE8024 UAV System Design 3 0 0 3 
25 AE8025 Wind Engineering 3 0 0 3 
26 AE8026 Wind Tunnel techniques 3 0 0 3 
27 AE8071 Experimental Stress Analysis 3 0 0 3 
28 GE8071 Fundamentals of Nanoscience   3 0 0 3 
29 GE8751 Engineering Ethics And Human Values 3 0 0 3 
30 MG8654 Total Quality Management 3 0 0 3 
31 ME8081 Reliability  Concepts in Engineering 3 0 0 3 
32. GE8072 Disaster Management 3 0 0 3 
33. GE8073 Human Rights 3 0 0 3 
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 OUTCOMES: 
 Learners should be able to 
 Speak clearly, confidently, comprehensibly, and communicate with one or many 

listeners  
using appropriate communicative strategies. 

 Write cohesively and coherently and flawlessly avoiding grammatical errors, using a 
wide vocabulary range, organizing their ideas logically on a topic. 

 Read different genres of texts adopting various reading strategies. 
 Listen/view and comprehend different spoken discourses/excerpts in different accents 
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     OUTCOMES: 

This course equips students to have basic knowledge and understanding in one field 
of materials, integral and differential calculus 
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OUTCOMES:  
 The students will have knowledge on the basics of physics related to properties 

of matter, optics, acoustics etc., and they will apply these fundamental principles 
to solve practical problems related to materials used for engineering applications. 

 

 

 

 

 

   OBJECTIVES: 

 To make the students conversant with basics of polymer chemistry.  
 To make the student acquire sound knowledge of second law of thermodynamics 

and second law based derivations of importance in engineering applications in all 
disciplines.  

 To acquaint the student with concepts of important photophysical and 
photochemical processes and spectroscopy.  

 To acquaint the students with the basics of nano materials, their properties and 
applications.  
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OUTCOMES: 
 The knowledge gained on polymer chemistry, thermodynamics. spectroscopy, 

phase rule and nano materials will provide a strong platform to understand the 
concepts on these subjects for further learning. 

 

 

 

 
  OBJECTIVES: 
 The students should be made to:  
 Learn the organization of a digital computer.  
 Be exposed to the number systems.  
 Learn to think logically and write pseudo code or draw flow charts for 

problems.  
 Be exposed to the syntax of C.  
 Be familiar with programming in C.  
 Learn to use arrays, strings, functions, pointers, structures and unions in C.  

 
 



11 
 

 
 
 

 
 

 
OUTCOMES: 
  At the end of the course, the student should be able to: 
 Design C Programs for problems.  
 Write and execute C programs for simple applications. 
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OUTCOMES: 
On Completion of the course the student will be able to 
 perform free hand sketching of basic geometrical constructions and 

multiple views of objects. 
 do orthographic projection of lines and plane surfaces. 
 draw projections and solids and development of surfaces. 
 prepare isometric and perspective sections of simple solids. 
 demonstrate computer aided drafting. 
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OBJECTIVES 

 To introduce different experiments to test basic understanding of physics concepts 
applied in optics, thermal physics, properties of matter and liquids. 

 

1. Torsional pendulum         Determination  of  rigidity  modulus  of  wire  and  moment  
       of inertia of disc 

2.    Non–uniform bending      Determination of young’s modulus 
3.    Lee’s disc                        Determination of thermal conductivity of a bad conductor 
4.    Potentiometer                  Determination of thermo e.m.f. of thermocouple 
5.    Air wedge                        Determination of thickness of a thin sheet of paper 
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6.    i.    Optical fibre               Determination of Numerical Aperture and acceptance angle 
       ii.   Compact disc            Determination of width of the groove using laser 
7.    Acoustic grating              Determination of velocity of ultrasonic waves in liquids 
8.    Post office box                Determination of Band gap of a semiconductor 
9.    Spectrometer                  Determination of wavelength using grating 
10.  Viscosity of liquids          Determination  of  co-efficient  of  viscosity  of  a  liquid  
      by Poiseuille’s flow  

TOTAL : 30 PERIODS 
OUTCOMES 
 The hands on exercises undergone by the students will help them to apply physics 

principles of optics and thermal physics to evaluate engineering properties of 
materials. 

 

 

 

 

   OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality 
parameters through volumetric and instrumental analysis.  

 To acquaint the students with the determination of molecular weight of a polymer 
by vacometry.  

 

 
OUTCOMES: 
 The students will be outfitted with hands-on knowledge in the quantitative 

chemical analysis of water quality related parameters 
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   OBJECTIVES: 

 The student should be made to:  
 Be familiar with the use of Office software.  
 Be exposed to presentation and visualization tools.  
 Be exposed to problem solving techniques and flow charts.  
 Be familiar with programming in C.  
 Learn to use Arrays, strings, functions, structures and unions.  

 

 
 

OUTCOMES: 
At the end of the course, the student should be able to: 
 Apply good programming design methods for program development.  
 Design and implement C programs for simple applications. 
 Develop recursive programs.  
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OUTCOMES: 

 Ability to fabricate carpentry components and pipe connections including plumbing 
works. 

 Ability to use welding equipments to join the structures 
 Ability to fabricate electrical and electronics circuits 
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OUTCOMES: 
Learners should be able to 
 Speak convincingly, express their opinions clearly, initiate a discussion, 

negotiate, argue using appropriate communicative strategies. 
 Write effectively and persuasively and produce different types of writing such 

as narration, description, exposition and argument as well as creative, critical, 
analytical and evaluative writing. 

 Read different genres of texts, infer implied meanings and critically analyse and 
evaluate them for ideas as well as for method of presentation. 

 Listen/view and comprehend different spoken excerpts critically and infer 
unspoken and implied meanings. 
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OUTCOMES: 
 The subject helps the students to develop the fundamentals and basic 

concepts in vector calculus, ODE, Laplace transform and complex functions. 
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Students will be able to solve problems related to engineering applications by 
using these techniques 
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  OUTCOMES: 
 Upon completion of this course, the students can able to apply the different 

materials, their processing, and heat treatments in suitable application in 
mechanical engineering fields. 
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OUTCOMES: 
 ability to explain the differential principles applies to solve engineering 

problems dealing with force, displacement, velocity and acceleration. 
 ability to analyse the forces in any structures. 
 ability to solve rigid body subjected to dynamic forces. 
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OUTCOMES: 
 Ability to comprehend the steps in the new product design 
 Understanding of customer equipments for new product and making 

specifications. 
 Knowledge in the role of creativity in product design 
 Ability to decide materials and processes in product development. 

 

 
 

 



24 
 

 
OUTCOMES: 
Students will be able  
 To describe the difference between the hot and cold working of metals and 

give the advantages of each.  
 To distinguish  the types of manufacturing process are suited to producing 

different shapes of product.  
 To analyse the processes are likely to be used for producing a particular 

product using a specific material or class of material.  
 To describe the advantages and disadvantages of the different classes of 

manufacturing processes.  
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 OUTCOMES: 
 ability to use the software packers for drafting  

 

 

TOTAL : 45 PERIODS 

 OUTCOME 
 The student can operate the machines without any problem. 
 The student can rectify the faults occurred during the machining processes 

in real life. 
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                   OUTCOMES: 

 The students will have a clear perception of the power of numerical 
techniques, ideas and would be able to demonstrate the applications of 
these techniques to problems drawn from industry, management and other 
engineering fields.  
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OUTCOMES: 
Students will be able to 
 Exhibit the understanding on fluid properties and fluid statics 
 Demonstrate the understanding on fluid kinematics and governing equations 
 Have the potential to use the governing equations for fluid flow 

problems and understand the elementary plane flows. 
 Ability to analyse laminar and turbulent flow problems. 
 Acquire the knowledge on the various types of fluid machines. 
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OUTCOMES: 
 Identify the component of Flight 
 Identify suitable materials for Aircraft structure 
 Perform basic calculation on Mechanics using Newton law for lift, drag and 

moment. 
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       OUTCOMES: 

 Apply Mathematical foundations, principles in solving thermodynamics 
problems. 

 Critically analyse the problem, and solve the problems related to heat transfer 
and propulsion 
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  OUTCOMES:  

 Solve the problems related to the structural components under various 
loading conditions   
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 OUTCOMES: 

 ability to use the various electrical machines like AC/ DC, electronic components 
and applications of analog circuits 

 
 
 

 

 
TOTAL: 45 PERIODS 

OUTCOMES: 
 Upon completion of this course, the students can able to apply determine the 

strength materials and thermal properties 
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EI8361     ELECTRICAL AND ELECTRONIC ENGINEERING LABORATORY  L  T  P  C 
                                                                                                                               0   0  3  2 
OBJECTIVE :  
 To train the students in performing various tests on electrical drives, sensors and 

circuits. 
 
LIST OF EXPERIMENTS: 
1. Load test  on separately excited DC shunt generator 
2. Load test on DC shunt moor 
3. Load test on S Transformer 
4. Load test on Induction motor 
5. Regulation of 3  Alternator 
6. Study of CRO 
7. Logic gates 
8. Operational amplifiers 
9. Time constant of RC circuit 
10. Characteristics of LVDT 
11. Calibration of Rotometer 
12. RTD and Thermistor 
13. Flapper Nozzle system 
                                                                                             TOTAL : 45 PERIODS  
OUTCOMES: 

 The students will gain practical experience in designing robots in Mechatronics 
approach 
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  OUTCOMES: 
 The understanding of the mathematical principles on transforms and partial 

differential equations would provide them the ability to formulate and solve some 
of the physical problems of engineering. 

 

 

 
 

 
 
 
GE8351                     ENVIRONMENTAL SCIENCE AND ENGINEERING                       L T  P  C 

                      3  0  0  3                                           
OBJECTIVES   
To the study of nature and the facts about environment. 

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

 To study the interrelationship between living organism and environment. 
 To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 
 To study the dynamic processes and understand the features of the earth’s interior and 

surface. 
 To study the integrated themes and biodiversity, natural resources, pollution control and 

waste management. 
 
UNIT I  ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY                                        14 
Definition, scope and importance of environment – need for public awareness - concept of an 
ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – 
energy flow in the ecosystem – ecological succession – food chains, food webs and ecological 
pyramids – Introduction, types, characteristic features, structure and function of the (a) forest 
ecosystem (b) grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, 
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streams, lakes, rivers, oceans, estuaries) – Introduction to biodiversity definition: genetic, species 
and ecosystem diversity – biogeographical classification of India – value of biodiversity: 
consumptive use, productive use, social, ethical, aesthetic and option values – Biodiversity at 
global, national and local levels – India as a mega-diversity nation – hot-spots of biodiversity – 
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and 
endemic species of India – conservation of biodiversity: In-situ and ex-situ conservation of 
biodiversity. 
Field study of common plants, insects, birds 
Field study of simple ecosystems – pond, river, hill slopes, etc.  
 
UNIT II    ENVIRONMENTAL POLLUTION                                       8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – soil 
waste management: causes, effects and control measures of municipal solid wastes – role of an 
individual in prevention of pollution – pollution case studies – disaster management: floods, 
earthquake, cyclone and landslides. 
Field study of local polluted site – Urban / Rural / Industrial / Agricultural.  
 
UNIT  III NATURAL RESOURCES                                               10 
Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, 
dams and their effects on forests and tribal people – Water resources: Use and over-utilization of 
surface and ground water, floods, drought, conflicts over water, dams-benefits and problems – 
Mineral resources: Use and exploitation, environmental effects of extracting and using mineral 
resources, case studies – Food resources: World food problems, changes caused by agriculture 
and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, 
case studies – Energy resources: Growing energy needs, renewable and non renewable energy 
sources, use of alternate energy sources. case studies – Land resources: Land as a resource, 
land degradation, man induced landslides, soil erosion and desertification – role of an individual in 
conservation of natural resources – Equitable use of resources for sustainable lifestyles. 
Field study of local area to document environmental assets – river / forest / grassland / hill / 
mountain. 
 
UNIT IV  SOCIAL ISSUES AND THE ENVIRONMENT                                 7 
From unsustainable to sustainable development – urban problems related to energy – water 
conservation, rain water harvesting, watershed management – resettlement and rehabilitation of 
people; its problems and concerns, case studies – role of non-governmental organization- 
environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, 
ozone layer depletion, nuclear accidents and holocaust, case studies. – wasteland reclamation – 
consumerism and waste products – environment production act – Air (Prevention and Control of  
 
 
 
Pollution) act – Water (Prevention and control of Pollution) act – Wildlife protection act – Forest 
conservation act – enforcement machinery involved in environmental legislation- central and state 
pollution control boards- Public awareness. 
 
UNIT V   HUMAN POPULATION AND THE ENVIRONMENT                                         6 
Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 
welfare – role of information technology in environment and human health – Case studies.  

TOTAL : 45 PERIODS 
OUTCOMES: 
Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 
important aspect which serves the environmental Protection. One will obtain knowledge on the 
following after completing the course. 

 Public awareness of environmental is at infant stage. 
 Ignorance and incomplete knowledge has lead to misconceptions 
 Development and improvement in std. of living has lead to serious environmental 

disasters 
 
 
 



35 
 

 

 
 

 

 
 
   
 

 
 
OUTCOMES: 
 Ability to perform linear static analysis of determinate and indeterminate aircraft 

structural components  
 Ability to design the component using different theories of failure 
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 OUTCOMES: 

 Know the operation of airplane control system, Engine system, Air conditioning 
and pressing system. 

 Know the operation of air data Instruments system 
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OUTCOMES: 
 An ability to apply airfoil theory to predict air foil perform  
 A knowledge of incompressible flow 
 An explosive to Boundary layer theory 
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         OUTCOMES: 

 Students will be able to understand the concepts of mechanisms and 
machines 

 Students can fabricate the mechanisms for their final year project work. 
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          OBJECTIVES: 

 To predict different aerodynamic propulsion used in aero application 
 

 
         OUTCOMES: 

 Ability to use the fundamental dynamic principle in aircraft application. 
 
 

 
 

OBJECTIVES: 
 To study the properties of materials used in Aircraft structure. 
 To study the failure of different component under different loading condition 
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 OUTCOMES: 

 Ability to perform non-destructive testing to predict the properties of metabolic 
materials used in aircraft application 
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OUTCOMES: 
 Ability to identify the engine components of jet propelled engines 
 Know the details of advanced Jet propulsion and hypersonic propulsion 
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 OUTCOMES: 
 Students will be able to 

 Understand concepts of take-off, climb, cruise, turn, descent and landing 
performance  

 Understand the performance characteristics of the different types of power 
plants 

 Understand and predict the behavior of fixed wing aircraft undertaking a typical 
flight profile 

 Understand the factors that influence aircraft design and limit aircraft 
performance 
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 OUTCOMES: 
 Ability to analyse the aircraft wings and fuselage 
 Ability to demonstrate the behavior of major aircraft structural components. 
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 OUTCOMES: 
 Understanding characteristics of fluid dlows 
 Knowledge gained in shock phenomenon and fluid waves. 
 understanding fluid flow characteristics over wings airfoils and airplanes. 
 Usage of wind tunnels for evaluating flow behaviours. 
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     OUTCOMES: 
 Gaining understanding of single and multi degree vibrating systems 
 Ability to use numerical techniques for vibration problems 
 Knowledge acquired in aero elasticity and fluttering 
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AE8511          AERODYNAMICS LABORATORY  II           L  T  P  C 
                                                                                                  0  0  4   2 

OBJECTIVE:   
 To make the student familiarize with the experiments in aerodynamics on wings, 

bodies and calibration of supersonic wind tunnel.. 
 

LIST OF EXPERIMENTS 
 

1. Pressure distribution over a finite wing of symmetric aerofoil section. 
2. Pressure distribution over a finite wing of cambered aerofoil section. 
3. Pressure distribution over a Nose cone model. 
4. Determination of Base drag of a missile model. 
5. Determination of profile drag of bodies by wake survey method. 
6. Study of flow field over a backward facing step. 
7. Pressure distribution over a water tank model for various wind speeds. 
8. Velocity profiles for different simulated terrains. 
9. Calibration of Supersonic Wind Tunnel. 
10. Flow visualization studies in supersonic flows. 
11. Force measurements on Aircraft models 
Only 10 experiments will be conducted. 
                P: 60  TOTAL : 60 PERIODS 
 OUTCOMES: 

 Ability to use the fundamental dynamic principle in aircraft application. 
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 OUTCOMES: 
    Upon completion of the course 

 The students can understand the fundamental concepts of frictional loss in laminar and 
turbulent flow through pipes. 

 The students will get enough experience on calibration of a subsonic wind tunnel. 
 The students will be able to determine lift for the given airfoil sections. 
 The students will be able to identify of pressure distribution over the various bodies. 
 They will have a practical exposure on flow visualization techniques pertaining to subsonic  

 
 

 
             
 
OUTCOMES: 

 Ability to understand details of piston and gas turbine engine 
 Ability to perform various testing on ducts, propellants, jet engine components 

 
 
 
 
 
 

 
   OBJECTIVES: 
•        To understand the various processes involved in Marketing and its Philosophy. 
•        To learn the Psychology of consumers. 
•        To formulate strategies for advertising, pricing and selling 
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 OUTCOMES: 
 The learning skills of Marketing will enhance the knowledge about Marketer’s Practices 

and create insights on Advertising, Branding, Retailing and Marketing Research. 
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OUTCOMES: 

 Students who successfully complete the course will demonstrate the following 
outcomes by tests, homework, and written reports: 
 An understanding of the different types of motion following a disturbance 
 Perform preliminary design computations to meet static stability and trim 

requirements  
 An understanding of the contribution to directional stability from various 

components of the airplane and the requirements of rudder 
 An understanding of the dihedral effect, rolling power and control effectiveness 

of aileron 
 Analyze dynamic flight conditions using the non-linear equations of motion 
 To get familiarized with the longitudinal, directional and lateral dynamics of the 

airplane   
 To get familiarized with writing down the equations of motion following a 

disturbance, solve them and investigate the stability of the disturbed motion  
 Identify the lateral and longitudinal modes and relate the important physical 

influences of aircraft properties on these modes. 
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   OUTCOMES: 

 Understanding various propulsion systems 
 Knowledge in rocket propulsion systems 
 Knowing the applications and principles of liquid and solid-liquid 

propulsion systems 
 Application of nuclear propulsion in rocketry 
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OUTCOMES: 
 Ability to use mathematical knowledge to solve problem related to structural 

elasticity. 
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OUTCOME 
 The students will have enough confidence to present themselves well using proper oral and 

written communication skills to any interview (or) discussion (or) presentation. 
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OUTCOMES: 
 Understanding the mechanics of composite materials 
 Ability to analyse the laminated composites for various loading eases 
 Knowledge gained in manufacture of composites 
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  OUTCOMES: 

 The students will be able to do the numerical grid generation and having 
knowledge about the mapping techniques. 

 The students will be able obtain the solution for boundary layer equations and 
transformation equations. 

 The students will have wide ideas about the explicit time dependent methods 
and their factorization schemes. 

 The students will be able to do the stability analysis and linearization of the 
implicit methods. 

 They had enough knowledge on the fundamental aspects of finite volume 
method and their application to fluid dynamics problem.  
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  OUTCOMES: 
 Upon completion of this course, the Students can able to understand different 

mathematical Techniques used in FEM analysis and use of them in Structural 
and thermal problem  
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  OBJECTIVES: 
Students will get exposure to the use of structural analysis software for solving 
varieties of problems. Students will be grouped into several batches, each batch 
containing two students, and each batch has to select a problem solve it and verify 
the results with that obtained from the software. 
 

 

OUTCOMES: 
Students will 

 Have overall understanding of various approximate methods used for solving 
structural mechanics problems. 

 Understanding the formulation of governing equation for the finite element 
method, convergence criteria and advantage over other approximate 
methods. 

 Capability to solve 1-D problems related to static analysis of structural 
members. 

 Understand the formulation of element matrices for 2-D problems.  
 Exposure to isoparametric element formulations and importance of numerical 

integration. 
 Exhibit the ability to solve eigen value problems and scalar field problems. 
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OUTCOMES: 
 On completion of Aircraft design project II the students will be in a position to 

design aircraft wings, fuselage, loading gears etc., and also able to angle the 
design in terms of structural point of view. 

 
 

 

 
 

OBJECTIVES: 
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OUTCOMES: 
 Upon completion of the  course students will be in a position to do carry out 

preliminary design of a simple mini UAV. 
 The students will be able to validate the algorithms currently in use for control of 

UAV’s. 
 

 

 

OBJECTIVE: 
Students in a group of three or four will be assigned a project involving – design – 
fabrication – theoretical studies – experimental studies on some problem related to 
Aerospace Engineering. Continuous internal assessment marks for the project will be 
given during project review meetings. The student has to prepare and present a detailed 
project report at the end of the semester and give a talk about the work done. End 
semester examination mark will be based on viva voce examination.  
 
OUTCOME: 

 The students will be able to think innovatively. 
 The students will be able to works as team. 
 They will be able to understand the concept of system engineering and product 

developments. 
 They will be in a position to use the theoretical knowledge in the practical 

applications. 
 They will be better placed to be practically exposed in the particular field of the 

domain, they work.   
 

PRACTICAL: 180 PERIODS 
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OUTCOME: 
Students who successfully complete this course will be able to:  

 Understanding of the different aero elastic phenomenon and the methods of 
counteracting it 

 Explain how the aeroelastic phenomena flutter, divergence and aileron reversal arise 
and how they affect aircraft performance, 

 Formulate aeroelastic equations of motion and use them to derive fundamental 
relations for aeroelastic analysis, 

 Perform a preliminary aeroelastic analysis of a slender wing structure in low-speed 
airflow, and explain under what circumstances an aeroelastic analysis can be 
expected to produce useful results.  

 Ability to estimate the critical divergence, reversal and flutter speeds of an airplane 
and to investigate the stability of the disturbed motion.  

 Understand  Aero servo and aero thermo elasticity. 
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OUTCOMES: 
Students will be able to 

 Initiate the preliminary design of an aircraft starting from data collection to satisfy 
mission specifications;  

 To get familiarized with the estimation of geometric and design parameters of an 
airplane 

 Understanding the procedure involved in weight estimation, power plant selection, 
estimation of the performance parameters, stability aspects, design of structural 
components of the airplane, stability of structural elements, estimation of critical 
loads etc. 

 Initiate the design of a system, component, or process to meet requirements for 
aircraft systems;  

 Complete the design of an aircraft to a level of sufficient detail to demonstrate that it              
satisfies given mission specifications 

 Work in a multidisciplinary environment involving the integration of engineering 
practices in such subjects as aerodynamics, structures, propulsion, and flight 
mechanics 
Communicate and present effectively, through both written and oral reporting, the 
results and consequences of their technical efforts. 
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OUTCOMES: 
Students who successfully complete this course will be able to:  
 Inspect and safely perform maintenance and troubleshooting on aircraft cabin 

atmospheric control, ice and rain control, position and warning, fire protection, 
and fuel systems using the manufacturer service manuals, acceptable industry 
practices and applicable regulations. 

 Demonstrate a working knowledge and mechanical ability to inspect, maintain, 
service and repair aircraft electrical, engine (piston and turbine), airframe 
structure, flight control, hydraulic, pneumatic, fuel, navigation and instrument 
systems and other aircraft components  

 Identify, install, inspect, fabricate and repair aircraft sheet metal and synthetic 
material structures  

 Display proper behavior reflecting satisfactory work habits and ethics to fulfill 
program requirements and confidence to prepare for employment 

REFERENCES: 
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AE8004      AIRCRAFT RULES AND REGULATION – CAR I AND II                    L  T  P  C 
                      3  0  0  3 
OBJECTIVES: 

 The most obvious objective of this course is to familiarize the students in Airworthiness 
and to ensure design levels of reliability and operating safety of civil registered aircraft 
through promulgation and enforcement of highest achievable standards of airworthiness 

 

 
 

 

 
  OUTCOMES: 
 Knowledge of Airworthiness requirements for transport, military, gliders and 

micro light aircrafts 
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 Understanding of Defect recording, reporting, investigation, rectification and 
analysis  

 Knowledge of procedure for holding examinations, proficiency checks etc. for 
Defence personnel to fulfill the requirements for grant of civil licenses. 
 

 Understanding of procedure relating to registration of aircraft  
 Knowledge of Issue/validation and renewal of Certificate of Airworthiness  
 Understanding of Airworthiness of ageing aircraft  
 

 
 
 
 
 
AE8005    AIRCRAFT SYSTEMS ENGINEERING               L  T  P  C 
                      3  0  0  3 
OBJECTIVES: 

 To make the students familiarise with the fundamental operating principles of aircraft flight 
instruments. 

 To make the students understand functioning of the various subsystems of aircraft and the 
interaction of the subsystem. 

 

 
OUTCOMES: 
Students will be able to  

 Understand the basic  working principle of hydraulic and pneumatic systems and 
their components  

 Identify the types of control systems namely conventional and modern systems 
and the need to choose them for specific aircraft application  
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 Understand the different types of fuel system used for piston engine and jet 
engines  
 

 

 

 
 

 
 

 
      OUTCOMES: 

 Students who successfully complete this course will be able to:  
 Identify and apply the principles of function and safe operation to aircraft as 

per FAA 
 Understand general airframe structural repairs, the structural repair manual 

and structural control programmes. 
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 Understand the nature of airframe structural component inspection, corrosion 
repair and non-destructive inspection 

 Understand aircraft component disassembly, reassembly and troubleshooting 
 Know about aircraft adhesives, sealants, bonding techniques, repair 

procedures and the types and detection of defects in aircraft composite 
materials 

 Identify, install, inspect, fabricate and repair aircraft sheet metal and synthetic 
material structures  

 
 

          
       

 

 

 

 

 

OUTCOMES: 
Students will be able 
 To understand the definition and the need for the approximate methods. 
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 To understand the principle and procedure related to variational approach and 
weighted residual method and their applications. 

 To do static and stability analysis of 1-D problems, 
 To apply numerical methods like finite difference scheme and finite element 

approach. 
 To develop code related to the implementation of the approximate methods. 
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    OUTCOMES: 
 Ability to built Digital avionics architecture 
 Ability to Design Navigation system 
 Ability to design and perform analysis on air system 
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 OUTCOMES: 
 To introduce the fundamental  equations of the viscous flow and practical 

examples 
 To expose students to solve methods of the viscous flow  
 To make the students to understand the importance off viscosity and shear 

flow adjacent to the airframe of the aerospace vehicles 
 To demonstrate the laminar boundary layer concepts and solution methods 
 To make the students to understand the importance of turbulence boundary 

layer in an aerospace engineering problem 
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 OUTCOMES: 
 The student will be in a position to understand the detailed mechanism of 

Aerospace Vehicles and Aircraft Engines.  
 The student will be able to analyse and impart the combustion processes that 

occur in Aircraft Engines and Rocket Vehicles 
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   OUTCOMES: 

 Upon successful completion of the course, the student will be able to perform 
design calculations of a Gas Turbine Engine from System Engineering point of 
view.   

 The student will be able to match performances of a various sub systems of a Gas 
Turbine Engine.  

 The student will be able to complete the preliminary design of an axial flow Jet 
Engine. 
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OUTCOMES: 

 Upon completion of this course, the students can able to apply the Students can 
able to understand and apply different heat transfer principles of different 
applications. 
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OUTCOMES: 
 Knowledge on measurement techniques in aerodynamic flow. 
 Acquiring basics of wind tunnel measurement  systems 
 Specific instruments for flow parameter measurement like pressure, velocity 
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OUTCOMES: 
 Ability to apply mathematical knowledge to define fatigue behaviors 
 Ability to perform fatigue design  
 Ability to analyse the fracture due to fatigue 
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   OUTCOMES: 
 Ability to apply mathematical knowledge to model the systems and analyse 

the frequency domain 
 Ability to check the stability of the both time and frequency domain 
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  OUTCOMES: 
 Knowledge in basics of hypersonic and supersonic aerodynamics 
 Acquiring knowledge in theory of hypersonic flow. 
 Understanding of boundary layers of hypersonic flow and viscous interaction 
 Role of chemical and temperature effects in hypersonic flow. 
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OUTCOMES: 
 Use of aerodynamics for non- aerodynamics such as vehicle, building. 
 Solve the problems and able to analyse vibrations during flow 
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  OUTCOMES: 
 To perform the Aerodynamics calculation of Rotor blade  
 To perform stability and control characteristics of Helicopter 
 To perform and control Rotor vibration 
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OUTCOMES: 

 Knowledge in types of rockets and missiles with respect to Indian & 
international scenario 

 Gaining informations on aerodynamics of rocket and missiles 
 Knowledge on stages and remote control of rockets missiles 
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 OUTCOMES: 
 Aware of the mission, configuration and applications of satellites. 
  Understand the concepts of Orbits and their mechanics  
  Understand the concepts of Bus electronics and power subsystem  
  Understand the concepts of structural design, analyzing techniques and various 

types of loads in satellite structural subsystem  
  Understand the importance of thermal control subsystem and its design studies. 
  Understand the concepts of satellite sensors and actuators that needed for 

Attitude control subsystem development 
  Acquired the knowledge of satellite attitude as well as orbital dynamics in order to 

design the satellite control subsystem 
  Graduate will able to understand the concepts of Space Research and have 

interest to do research in R&D organizations. 
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 OUTCOMES: 

 Ability to perform satellite injection, satellite perturbations and trajectory control 
 Apply orbital mechanics to control ballistic missile 
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OUTCOMES: 
 Knowing various options of mathematical modeling of structures 
 Method of evaluating the response of structures under various dynamically loaded 

conditions 
 Knowledge in natural modes of vibration of structures 
 Gaining knowledge in numerical and approxite methods of evaluating natural modes 

of vibration. 
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   OUTCOMES: 
   Students will be able to 

 Understand  the basic theory related to the analysis of plate. 
 apply various exact methods used for the static analysis of rectangular plates. 
 use governing equation and solution to circular plate bending problems. 
 comprehend stability and basic dynamic analysis of plates. 
 Understand the use of various approximate methods for solving plate bending 

problems. 
 
TEXT BOOKS: 
1. Timoshenko, S.P. Winowsky. S., and Kreger, Theory of Plates and Shells, McGraw 

Hill Book Co., 1990. 
2. Ansel Ugural, Stresses in Plates & Shells, McGraw Hill, 1981 
3. Varadhan.T.K. & Bhaskar.K., “Analysis of Plates – Theory and Problems”, Narosa 

Publishing House, 2000 
 
REFERENCES: 
1.  Flugge, W. Stresses in Shells, Springer – Verlag, 1985. 
2. Timoshenko, S.P. and Gere, J.M., Theory of Elastic Stability, McGraw Hill Book Co.,     

1986. 
3.  Harry Kraus, ‘Thin Elastic Shells’, John Wiley and Sons, 1987. 
4.  Llyod Hamilton, Donald, “Beams, Plates and Shells”, McGraw Hill, 1976. 
5.  Reddy.J.N., “Theory & Analysis of Elastic Plates”, CRC, I Edition, 1999 
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AE8024                                         UAV SYSTEMS                            L  T  P  C 

                 3  0  0  3 
OBJECTIVES: 
 To make the students to understand the basic concepts of UAV systems design. 
 

 
OUTCOMES: 
 Ability to design UAV system 
 Ability to identify different hardware for UAV 

 

 

 

 
 
  OBJECTIVES: 
 Apply fundamental principles of wind engineering theory to determine wind 

effects on civil engineering structures. 
 Apply wind loading codes for structural design. 
 Apply experimental methods for determining wind effects on buildings and 

structures. 
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   OUTCOMES: 
 Upon completion of the course the student will be in a position to design wind 

turbines for production of wind power on alternative energy source. 
 Also the student will be able to carry out structural analysis of various industrial 

structural units which are subjected to wind loads. 
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OUTCOMES: 
 Ability to use various techniques of Aerodynamic data generation. 
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    OUTCOMES: 

 Knowledge of stress and strain measurements in loaded components. 
 Acquiring information's the usage of strain gauges and photo elastic 

techniques of measurement . 
 Knowledge in NDT in stress analysis 
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OBJECTIVES: 

 To learn about basis of nanomaterial science, preparation method, types 
and application 
 

 

  OUTCOMES: 
 Will familiarize about the science of nanomaterials 
 Will demonstrate the preparation of nanomaterials 
 Will develop knowledge in characteristic nanomaterial 
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OBJECTIVES 
 To enable the students to create an awareness on Engineering Ethics and Human Values, 

to instill Moral and Social Values and Loyalty and to appreciate the rights of others. 
 

 

OUTCOMES: 
 Upon completion of the course, the student should be able to apply ethics in 

society, discuss the ethical issues related to engineering and realize the 
responsibilities and rights in the society 

 

 

WEB SOURCES: 
1. www.onlineethics.org 
2.   www.nspe.org 
3.   www.globalethics.org 
4.   www.ethics.org 
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OUTCOMES: 
 The student would be able to apply the tools and techniques of quality 

management to manufacturing and services processes. 
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  OUTCOMES: 
 Upon completion of the course, students will be able to apply the reliability 

concepts to basic aerospace systems such as rotorshaft, compressors, 
turbines and aircraft control systems.  
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GE8072   DISASTER MANAGEMENT                        L  T  P  C  

  3  0  0  3  
OBJECTIVES: 

 To provide students an exposure to disasters, their significance and types. 
 To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 
 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 
 To enhance awareness of institutional processes in the country and 
 To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 
 
UNIT I  INTRODUCTION TO DISASTERS                                            9 
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 
Earthquake, Landslide, Flood, Drought, Fire etc -  Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of 
caste, class, gender, age, location, disability - Global trends in disasters: urban disasters, 
pandemics, complex emergencies, Climate change- Dos and Don’ts during various types of 
Disasters. 
 
UNIT II  APPROACHES TO DISASTER RISK REDUCTION (DRR)                        9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community 
based DRR, Structural- nonstructural measures, Roles and responsibilities of- community, 
Panchayati Raj Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-
holders- Institutional Processess and Framework at State and Central Level-  State Disaster 
Management Authority(SDMA) – Early Warning System – Advisories from Appropriate Agencies. 
 
UNIT III  INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT  
                      9 
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as 
dams, embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and 
Scenarios in the context of India -  Relevance of indigenous knowledge, appropriate technology 
and local resources.  
 
UNIT IV  DISASTER RISK MANAGEMENT IN INDIA                                                   9 
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, 
Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and 
Preparedness, Disaster Management Act and Policy -  Other related policies, plans, programmes 
and legislation – Role of GIS and Information Technology Components in Preparedness, Risk 
Assessment, Response and Recovery Phases of Disaster – Disaster Damage Assessment. 
 
UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS                                                                                            9 
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man 
Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and 
field works related to disaster management. 

TOTAL: 45 PERIODS 
OUTCOMES: 
The students will be able to  

 Differentiate the types of disasters, causes and their impact on environment and 
society 

 Assess vulnerability and various methods of risk reduction measures as well as 
mitigation. 

 Draw the hazard and vulnerability profile of India, Scenarious in the Indian 
context, Disaster damage assessment and management. 
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TEXTBOOK: 

1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 
ISBN-13: 978-9380386423 

2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education 
Pvt. Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 

3. Gupta Anil K, Sreeja S. Nair.  Environmental Knowledge for Disaster Risk Management, 
NIDM, New Delhi, 2011 

4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage 
Publishers, New Delhi, 2010. 

 
REFERENCES 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 
2. Government of India,  National Disaster Management Policy,2009. 

 
 
 
GE8073    HUMAN RIGHTS                  L  T  P  C  

   3  0   0  3  
OBJECTIVES : 
 To sensitize the Engineering students to various aspects of Human Rights. 
 
UNIT I                      9 
Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 
Moral and Legal Rights.  Civil and Political Rights, Economic, Social and Cultural Rights; 
collective / Solidarity Rights.  

            
 UNIT II                                9 
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864.  Universal 
Declaration of Human Rights, 1948.  Theories of Human Rights.   
 
UNIT III                                  9 
Theories and perspectives of UN Laws – UN Agencies to monitor and compliance.  
 
UNIT IV                                  9 
Human Rights in India – Constitutional Provisions / Guarantees. 
 
UNIT V                                  9 
Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled 
persons, including Aged and HIV Infected People.  Implementation of Human Rights – National 
and State Human Rights Commission – Judiciary – Role of NGO’s, Media, Educational 
Institutions, Social Movements.  

TOTAL : 45 PERIODS 
OUTCOME : 
 Engineering students will acquire the basic knowledge of human rights. 

     
       REFERENCES: 

1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 
Allahabad, 2014. 

2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014.  
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 
 
 

 


