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	Lesson 1: Aircraft types
	Suggested Teaching Time: 5 hours

	Learning Outcome: Identify a range of aircraft and their methods of construction

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Identify aircraft types

	Range: Fixed wing, general aviation, gliders, microlights, hot-air balloons, gyrocopters, rotary wing, unmanned, space, model aircraft, ex-military aircraft, specific weight category classification of aircraft.
· The first step is to expose learners to the term ‘aerospace’, and in particular to the meaning of aerospace engineering in general.
· A tutor-led discussion should be the main vehicle for delivery of this topic, giving the learners a wide perspective on the different aircraft types currently available and those in research or development.

· Show a series of pictures of different aircraft types, and have the class interact, sharing their opinions about which classification it would fall under.
· Explain that aircraft types must confirm to international and local legislation in terms of International Civil Aviation Organisation (ICAO), European Aviation Safety Agency (EASA) and Civil Aviation Authority (CAA).
Opportunity for applied learning:
· Individual portfolio: Learners can benefit by actively applying what they have learned / discussed to compile a portfolio of evidence in preparation for a presentation at the end of the unit. The portfolio of evidence can be laid out by types of aircraft according to their weight category, which will assist in identification and classification of aircraft.

	Websites
http://goo.gl/xKwvt4
http://aircraftrecognition.co.uk/



	Lesson 2: Aircraft construction
	Suggested Teaching Time: 5 hours

	Learning Outcome: Identify a range of aircraft and their methods of construction

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Identify aircraft construction types
Using information taught and learned from Topic 1.1 use these as an example to bring into this lesson.
	Range: Truss structure, geodesic construction, monocoque, semi-monocoque, wing integration, moulded, innovative, stress, strain, twist, bend.
· Discussion: A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group, using the different aircraft types identified in Lesson 1 – their purpose, operating parameters, what they were built for (civilian, military, recreations, etc), speeds (subsonic, supersonic, etc). The purpose of this exercise is to help students understand that different aircraft are for different purposes, so they will need to be built differently.

· Recap the basic principles of stresses and strain, torsion, bending moments, etc. This will overlap with Physics.
· Discussion: Use the information researched in Lesson 1 and the discussion above to lead a whole-class discussion based on examples of different aircraft types. Look at how they are constructed, making sure that the above range is covered, and taking into account the various factors already brainstormed.

Opportunity for applied learning:
· Individual portfolio: Learners should identify an aircraft type and the type of construction, developing their portfolio of evidence specifically around the example they have chosen. They will then build on this example throughout this unit, and by the end will have a complete portfolio of evidence for their aircraft type to complement all the lessons in this unit.

	Books
Crane, D. – Aviation Maintenance Technician: Airframe, Volume 1 (Aviation Supplies and Academics, 2001) 

ISBN 1560277122

Megson, T. H. G. – Aircraft Structures for Engineering Students (Butterworth-Heinemann, 1999)

ISBN 0340705884
Redemann, H. – Innovations in Aircraft Construction (Schiffer Publishing, 2004) 
ISBN 9780887403385
Websites

http://goo.gl/Qe2hSB
http://goo.gl/8hYwRU



	Lesson 3: Aircraft materials
	Suggested Teaching Time: 5 hours

	Learning Outcome: Identify a range of aircraft and their methods of construction


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Identify different aircraft materials
Use information taught and learned from Topic 1.1 and Topic 1.2 to bring into this lesson
	Range: Metal alloys, carbon fibre, fibre-reinforced plastics, light weight, high temperature stability, corrosion resistance.
· Whole-class teaching should be the main vehicle for delivery of this topic.  Each of the concepts identified in the unit specification must be defined, and the links between them clearly explained along with the relevance to different types of aircraft.
· The concepts identified (metal alloys, carbon fibre, etc.) in the unit specification must not be taught in isolation. For example, you must emphasise the importance of metal alloys within aircraft construction, that those metal alloys are subject to specific corrosion when placed next to each other (galvanic corrosion), and that future technologies in aircraft materials are being used more, specifically carbon fibre. All of these can be demonstrated using examples.
Opportunity for applied learning:
· Group discussions: Learners should work on their chosen example of an aircraft type and identify the materials used to construct the various major components, eg landing gear, fuselage, wing skins, wing ribs, fin, horizontal stabiliser, empennage, cockpit section, etc. Learners should record this information in their portfolio of evidence in preparation for presentation at the end of this unit.  
· Research: Learners must justify their decisions relating to their chosen aircraft materials for various major components, following extensive research.

	Websites
http://goo.gl/U0ljCc
http://www.aircraftmaterials.com
http://goo.gl/4TmD4K


	Lesson 4: Earth’s atmosphere
	Suggested Teaching Time: 5 hours

	Learning Outcome: Understand the basic principles of aerodynamics and theory of flight

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1

Composition of Earth’s atmosphere
	Range: Composition of Earth’s atmosphere, main layers of Earth’s atmosphere, basic gas laws, International Standard Atmosphere (ISA) in aviation.

· Whole-class teaching should be the main vehicle for delivery of this topic. The concept identified in the unit specification must be clearly defined and the link to aviation clearly explained. For example the aircraft needs an atmosphere to support lift generated by a wing platform.
Opportunity for applied learning:
· Pie chart: Learners can construct a pie chart of the Earth’s atmosphere.
· Practical experimentation can be undertaken by the learners themselves, or demonstrated by you, in order to embed concepts of the Earth’s atmosphere.  
· Demonstrate how early experiments showed scientists the percentage of oxygen in the air – for example two gas syringes connected to either end of a small tube containing copper, with one syringe fully open and the other set to 100cm3. As the copper is heated, the open syringe is closed to force the air over the heated copper. Air is passed to and fro over the heated copper until no further reduction in volume occurs. Oxygen gas is removed as it oxidises the copper to form copper oxide.
· Web research: The websites in ‘Suggested Resources’ provide clear and concise information on the Earth’s atmosphere and its composition, as well as atmospheric games and activities, including a printable wordsearch. 

	Websites
http://goo.gl/SnM6lS
http://goo.gl/wGI4FN
http://goo.gl/VzsR06
http://goo.gl/M6IQpC



	Lesson 5: Aerodynamic bodies
	Suggested Teaching Time: 5 hours

	Learning Outcome: Understand the basic principles of aerodynamics and theory of flight

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2

Nature of airflow around aerodynamic bodies

Topic 2.3

Characteristics of basic wing plan-forms
	Range: Main properties of airflow, airflow around an aerodynamic body, slow-speed and high-speed stall, angle of attack, lift and drag / effects of contamination on a wing plan-form, ice, snow, frost build-up.
· Whole-class teaching should be the main vehicle for delivery of this topic. The learners will be able to understand the basic airflow around an aerodynamic body and the effects that increased / decreased speed and altitude have upon that body.
· The learner will be able to understand the additional design requirements built into an aerodynamic body to assist the effect of increased / decreased speed and altitude.
Opportunity for applied learning:
· Practical experimentation: This should be undertaken by the learners, in order to embed concepts such as wing profiles. The lift coefficient is a number that aerodynamicists use to model all of the complex dependencies of shape, inclination and some flow conditions on lift. This equation is simply a rearrangement of the lift equation, where we solve the lift coefficient in terms of the other variables. The lift coefficient Cl is equal to the lift L divided by the quantity: density r times half the velocity V squared times the wing area A.
· Group discussion: Learners should work in pairs to undertake the practical work and should present their results and draw graphs as appropriate for display and comparison with other pairs in the group. They should then discuss their results and what can be learned from them.

	Books
Dole, C. E. and Lewis, J. E. – Flight Theory and Aerodynamics: A Practical Guide for Operational Safety (John Wiley & Sons, 2000)

ISBN 9780471370062
Websites

http://goo.gl/nU5BCb


	Lesson 6: Aircraft stability and controls
	Suggested Teaching Time: 5 hours

	Learning Outcome: Understand the basic principles of aerodynamics and theory of flight

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.4
Basic aircraft control using primary control surfaces
Topic 2.5
Aircraft stability
Topic 2.6

Secondary aircraft control surfaces

Topic 2.7

Forces acting on an aircraft in flight
	Range: Four main forces acting on an aircraft in flight (lift, drag, thrust, weight), aircraft control, primary aircraft control surfaces (ailerons, elevators), flight envelope, load factors / flight stability (static / dynamic), aircraft axes, enhancing stability / secondary effects on aircraft movement, boundary layer control, high lift devices / streamlining, high speed flight.
· Explain: Whole-class teaching should be used to explain the basics of aircraft control using primary control surfaces (ailerons, elevators, rudder, etc). This should begin with an understanding of the effects of aerodynamics and develop into an understanding of aircraft movement around the three primary axes (longitudinal, horizontal and vertical). Emphasis should be placed on the secondary effects of movement of each control surface. For example, when an aileron is used to control the direction of the aircraft, a secondary affect is loss of lift due to the down-going wing travelling slower through the air and thus creating less lift; therefore, the elevator is needed to maintain altitude. This would include aircraft stability.
· Whole-class teaching should be used to explain the secondary aircraft control surfaces, specifically high lift devices and high drag devices.

· Whole-class teaching should be used to explain the forces acting on an aircraft in flight (thrust, lift, drag, weight), emphasising the need for streamlining of aircraft in terms of efficiency, speed, etc. Teaching should then lead into high speed flight and the effects that travelling through the trans-sonic region into the supersonic region has upon the aircraft control, stability and control surfaces.
Opportunity for applied learning:
· Group discussion: Learners should discuss the teaching further and relate it to their chosen aircraft example in their portfolios, giving evidence for their justifications.


	Books
Dole, C. E. and Lewis, J. E. – Flight Theory and Aerodynamics: A Practical Guide for Operational Safety (John Wiley & Sons, 2000)

ISBN 9780471370062
Websites
http://goo.gl/uVFLM1


	Lesson 7: Aircraft propulsion systems
	Suggested Teaching Time: 5 hours

	Learning Outcome: Recognise different propulsion systems

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1

Gas turbine

Topic 3.2

Piston engine

Topic 3.3

Rocket
	Range: Turbo shaft, low / high bypass, ram jet, turbo prop, axial / radial, straight, turbo injector, naturally aspirated, altitude / solid fuel, bi-propellant, monopropellant, resistojet.
· Explain: Whole-class teaching should be used to teach the basic principles of the gas turbine engine, piston engine and rocket engine.
Opportunity for applied learning:
· Group discussion: Learners should discuss and research further the different types of gas turbine engine, piston engine and rocket engines, detailing the main differences in their portfolio of evidence.
· Portfolio of evidence: Use the learners’ portfolios of evidence and chosen aircraft types to build on the knowledge taught and researched to determine the most suitable engine type available.

	Websites
http://www.geaviation.com/engines/
http://goo.gl/YmIhFU
http://goo.gl/H029B9



	Lesson 8: Legal parameters
	Suggested Teaching Time: 5 hours

	Learning Outcome: Determine the operating parameters in which aircraft have to operate

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.2

Legal parameters

Topic 4.4

Public safety


	Range: International legislation, local legislation, company legislation, restrictions (ICAO, EASA, CAA) / civilian safety, military safety, operator safety.
· Whole-class teaching should be used to explain the aviation legislation requirements both internationally and locally. Introduce the relationship between different aviation authorities, emphasising the legislation around aircraft maintenance and the relationship between operators, maintenance organisations, etc. 
· Learners need to be aware of the legislation around aircraft maintenance, specifically when training for an aircraft engineer’s licence, the roles and responsibilities of an engineer and the importance of maintaining the continued airworthiness of an aircraft.

· Learners need to identify the difference between civilian safety and military safety, and therefore the different situations in which aircraft operate.  

· Learners need to identify the roles and responsibilities of aircraft operators and manufacturers in maintaining public safety.

Opportunity for applied learning:
· Group discussion: Learners should work in pairs to undertake research into the various operating parameters that aircraft have to operate within.
· Learners should use their chosen aircraft example chosen to identify the operating parameters that their aircraft needs to adhere to, recording this information in their portfolio in preparation for presenting the evidence.


	www.caa.co.uk
www.easa.eu
www.faa.com
www.icao.com



	Lesson 9: Structure
	Suggested Teaching Time: 5 hours

	Learning Outcome: Determine the operating parameters in which aircraft have to operate

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1

Atmosphere

Topic 4.3

Structural


	Range: Temperature, humidity, altitude, oxygen content / stress, strains, bend, twisting, normal operating parameters, limitations, life expectancy, life cycles.
· A tutor-led class discussion will further develop the understanding of the Earth’s atmosphere taught in Lesson 4. This lesson will enhance the understanding of aircraft operating in different temperature variants (hot, cold), humidity conditions, oxygen content, altitude and the different effects that this has on aircraft operations (eg high temperature – long take-off runs, high fuel burn / high altitude airport; low air density – long take-off runs, high stall speed, etc).
· A tutor-led class discussion will further develop the understanding of the structure of aircraft taught in Lesson 2; however, this lesson will further enhance the understanding of the ‘life cycle’ of an aircraft, how it operates, where, its purpose, location of operations, etc. For instance, aircraft operating in a high salt environment (eg oil-rig transport helicopters), will need regular inspections for corrosion, and will have a lower life expectancy on their structure due to the environment, and a lower number of life cycles between maintenance.
· This lesson will introduce the learner to the operating parameters that affect aircraft maintenance, and the frequency of operator requirements and manufacturer requirements.

Opportunity for applied learning:
· Small-group presentations should be used to explore the operating parameters of an example aircraft given by the tutor. For example, a Bowing 747 operated from a base in Asia with high humidity, high temperatures, and used for short-haul flights internally. Each group should present their findings to the whole class and should be prepared to answer questions.

	http://goo.gl/bBRxJz
http://goo.gl/RWnI8s
http://goo.gl/8B0oOP
http://goo.gl/O6C9oO



	Lesson 10: Continued airworthiness
	Suggested Teaching Time: 5 hours

	Learning Outcome: Understand continued airworthiness including maintenance requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.1

Aviation authority organisation

Topic 5.2

Requirements of aircraft design, manufacture and repair

Topic 5.3

Flight testing

	Range: Aircraft design authorities, certification specifications, general aircraft certification (airworthiness, registration, noise), repairs of aircraft outside normal maintenance schedule, airworthiness directives, operational restrictions / responsibility of authorities, design standards, limitations, development testing, post-production, post-maintenance.
· A tutor-led discussion will develop an understanding of the responsibilities of various authorities that need to be learned. Learners must be clear what is meant by the various terms detailed within the range, and apply this understanding to real-life contexts.

· Whole-class teaching should be the main vehicle for delivery of this topic, supported by examples as appropriate. You must introduce the term ‘continued airworthiness’, and explain the consequences of not adhering to and maintaining continued airworthiness of an aircraft.  

· A tutor-led discussion should give an example of a major modification or major service of an aircraft under the term of continued airworthiness and should lead the group through how the aircraft has come to be in maintenance, the maintenance process and post-maintenance. 
Opportunity for applied learning:
· Small-group work with presentations should be used to explore the effects of carrying out maintenance and no maintenance on an aircraft. The group should be able to identify the various aviation authorities associated with different types of maintenance, the different requirements associated with continued airworthiness (manufacture, design, repair) and the flight-testing phase (post-production, post-maintenance).

	http://www.icao.int/Pages/default.aspx
www.caa.co.uk
www.easa.eu



	Lesson 11: Aircraft maintenance
	Suggested Teaching Time: 5 hours

	Learning Outcome: Understand continued airworthiness including maintenance requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.4

Continued airworthiness, aircraft maintenance

	Range: Aircraft maintenance organisations, aircraft maintenance personnel, effects on aircraft.
· A tutor-led class discussion will develop a full understanding of the term ‘continued airworthiness’ as associated specifically with maintenance.  
· Whole-class teaching should be used for this topic, supported by examples from real life contexts as appropriate. The tutor must build on the learners’ understanding of the importance of maintenance, the various types of maintenance, the roles and responsibilities of aircraft maintenance personnel, and the importance of safety throughout the aircraft industry.
Opportunity for applied learning:
· Small-group work with presentations should be used to explore continued airworthiness. Give one group the role of a maintenance organisation and another the role of an operator – they will have to take on the different roles associated with each organisation in order to determine the best action to maintain continued airworthiness of their aircraft.  

· Field trip: Taking the learners to an approved maintenance organisation to view first hand the roles of individuals and the complex operations that ensure continued airworthiness would be beneficial.

	http://goo.gl/TcnG38



	Lesson 12: Research and development
	Suggested Teaching Time: 5 hours

	Learning Outcome: Identify research and development within the aerospace industry

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 6.1

Investment

Topic 6.2

Research

Topic 6.3

Development 
Topic 6.4
Testing


	Range: Investment, research, development, testing.
· A tutor-led class discussion will develop an understanding of the importance of research and development within the aircraft industry.
· Whole-class teaching should be used for this topic, supported by examples as appropriate. Identify examples of research and development within the aerospace industry. Look at planning, conducting, analysis results, ground and flight tests. The learner should have a basic understanding of the route to research and develop new and existing technologies.
Opportunity for applied learning:
· Group discussion: The group have already identified an aircraft type and have prepared a portfolio accordingly from Lesson 1 through to Lesson 10.  Using all this information on their chosen aircraft type, they should look at what further developments could enhance this aircraft, using research and development techniques as appropriate.
· Presentation of portfolio: Each group should present their example aircraft and reiterate the teachings through this unit, and their ideas, concepts and interpretations. The group should prepare for questions and arguments where appropriate.
	




