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COURSE CONTENT

ELEMENTS OF AEROSPACE ENGINEERING

VI Semester: AERO

Course Code Category Hours / Week | Credits Maximum Marks
AAED37 Open Elective =41 P | € | CIA | SEE | Totl
3 - - 3 40 60 100

Contact Classes: 48 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite:

This course provides a comprehensive introduction to the fundamental concepts of aeronautics and aircraft
engineering. Starting from the historical evolution of flight, it explores different types of aircraft
configurations and control systems, the basics of aerodynamics, propulsion technologies, and aircraft
structural principles. Students will gain an understanding of how various components interact to enable
flight, alongside the physical laws governing aerodynamics and propulsion, and materials used in aircraft
construction.

The students will try to learn:

I. The historical development and milestones in the evolution of flight and aircraft design.

II. The different types of aircraft configurations, control mechanisms, and flight instruments.

I11. How to develop foundational knowledge of aerodynamics, propulsion systems, and aircraft structural
concepts relevant to modern aviation.

At the end of the course students should be able to:

CO1  Describe the key developments in the history of flight, including early aircraft and technological
advancements.

CO2 Identify various aircraft types, their configurations, components, and control systems used in aviation.

CO3  Explain the basic principles of aerodynamics including atmospheric properties, lift, drag, and maneuvering
flight.

CO4  Compare different propulsion systems such as piston engines, turboprops, jets, and rockets with respect to
their working principles and applications.

CO5  Understand and analyze aircraft structural concepts including different types of construction and material
properties.

CO6  Apply fundamental engineering principles like Hooke’s law, stress-strain relationships, and factor of
safety to aircraft structural components.




MODULE-I: HISTORY OF FLIGHT (10)
Balloon flight-ornithopters-Early Airplanes by Wright Brothers, biplanes and monoplanes, Developments
in aerodynamics, materials, structures and propulsion over the years.

MODULE-II: AIRCRAFT CONFIGURATIONS AND ITS CONTROLS (10)
Different types of flight vehicles, classifications-Components of an airplane and their functions-
Conventional control, powered control- Basic instruments for flying-Typical systems for control actation.

MODULE-III: BASICS OF AERODYNAMICS (10)
Physical Properties and structures of the Atmosphere, Temperature, pressure and altitude relationships.

Newton’s Law of Motions applied to Aeronautics-Evolution of lift, drag and moment. Aero foils, Mach
number, Maneuvers.

MODULE-IV: BASICS OF PROPULSION (09)

Basic ideas about piston, turboprop and jet engines - use of propeller and jets for thrust production-
Comparative merits, Principle of operation of rocket, types of rocket and typical applications, Exploration
into space.

MODULE-V: BASICS OF AIRCRAFT STRUCTURES (09)

General types of construction, Monocoque, semi-monocoque and geodesic constructions, typical wing and
fuselage structure. Metallic and non-metallic materials. Use of Aluminum alloy, titanium, stainless steel
and composite materials. Stresses and strains-Hooke’s law- stress-strain diagrams-elastic constants-Factor
of Safety.
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Course template

Tutorial question bank
Tech-talk topics
Open-ended experiments
Definition and terminology
Assignments

Model question paper - 1
Model question paper - 2

. Lecture notes

10. Power point presentations
11. E-learning readiness videos (ELRV)
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