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National Certificate in Aeronautical Engineering (G97H 46)

Course overview and skills development summary
Introduction
National Certificates are made up of Units. Each Unit is mapped against an agreed set of national standards to identify the appropriate level and credit value defined by the Scottish Credit and Qualifications Framework (SCQF).

The SCQF level is a measure of how hard the Unit is. 

The credit value is a measure of the time, on average, it should take a learner to achieve the Unit. A single-credit Unit works out at an average of 40 hours teaching time and 20 hours self-directed learning. A double credit Unit works out an average of 80 hours teaching time and 40 hours self directed learning. If you’d like more information, it is available at www.scqf.org.uk.
Most National Certificates have mandatory and optional Units:

· Mandatory Units provide the generic knowledge, understanding and skills needed to be successful in your chosen career. Every student has to complete them.

· Optional Units give you an opportunity to choose a particular area of interest that you would like to learn about. 

This document provides information about the Units that make up your Course and the skills you will be developing as you work through each Unit. It explains: 
· the way you will use Core Skills in your chosen area of work

· how the Course is structured

It also describes the purpose of each Unit in the Course, including: 
· the subject-specific skills you will develop in each Unit

· the Core Skills you will develop naturally as you work through each Unit

· any Core Skill or Core Skill component that will be recorded on your certificate

Core Skills in your chosen area of work

As an aeronautical engineer working in the maintenance or overhaul sector, you will be using Core Skills every day.

Communication 
You must be able to communicate effectively with colleagues, superiors, manufacturers, suppliers and/or the Civil Aviation Authority (CAA) to ensure all information, work orders, and service bulletins are completed efficiently, accurately and safely. You will need to interpret manufacture instructions, structural repair manuals, maintenance repair manuals and service bulletins to accurately repair, replace and or inspect aircraft components.

Numeracy 
You will need to make accurate measurements in both metric and imperial units to determine the serviceability or reparability of aircraft components. You will need to read and interpret drawings to calculate optimum rivet spacing, rivet sizing, layout patterns and sheet metal bend allowances, all of which must conform to manufacturing specifications.

Information and Communication Technology 
You will need to research online structural repair manuals, maintenance repair manuals, and/or illustrated parts catalogues to complete work orders. This may require you to order parts, special tools, and consumable items based on this online research.

Problem Solving 
You will need to analyse component defects, such as cracks, nicks or dents, to determine serviceability and/or best repair strategies based on manufacture tolerances and CAA guidelines. You will be asked to troubleshoot and repair aircraft failures while passengers are on board, waiting, and their departure slot is rapidly approaching.

Working with Others 
Many tasks will require multiple personnel and even multiple days to complete. Teamwork will be required to ensure all work is carried out safely, accurately, efficiently, and within manufacture guidelines. This may require you to issue hand-over instructions, or to work with a colleague to complete specific maintenance checks.

Course structure for Aeronautical Engineering
To achieve this National Certificate you will need to achieve:

· eight Units listed in the mandatory section

· Units from the optional section that make up a total of four credits
Mandatory Unit credits:

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Communication
	F3GB 12
	6
	1
	

	Engineering: Applying Information Technology
	F5D4 12
	6
	1
	

	Mathematics: Technician 1
	F3HX 12
	6
	1
	


Restricted Mandatory (five out of eight) Unit credits: 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Aeronautical Engineering Fundamentals
	F5GM 12
	6
	1
	

	Aircraft Systems
	F5GR 12
	6
	1
	

	Any three from seven credits:

	Aircraft Flight Controls
	F5GV 12
	6
	1
	

	Aircraft Hydraulic and Pneumatic Systems
	F5GW 12
	6
	1
	

	Aircraft Maintenance
	F5GP 11
	5
	1
	

	Aircraft Power Plant
	F5GX 12
	6
	1
	

	Aviation Practice
	F5H2 11
	5
	2
	

	Avionics: An Introduction
	F5GS 12
	6
	1
	


Optional Units

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Aeronautical Electrical Technology
	F5D2 11
	5
	1
	

	Aircraft Design: An Introduction
	F5GN 12
	5
	1
	

	Aircraft Flight Controls
	F5GV 12
	6
	1
	

	Aircraft Hydraulic and Pneumatic Systems
	F5GW 12
	6
	1
	

	Aircraft Maintenance
	F5GP 11
	5
	1
	

	Aircraft Power Plant
	F5GX 12
	6
	1
	

	Aviation Practice
	F5H2 11
	5
	2
	

	Avionics: An Introduction
	F5GS 12
	6
	1
	

	Engineering Dynamics: An Introduction
	F5K6 12
	6
	1
	

	Engineering Materials
	F5KD12
	6
	1
	

	Engineering Quality: An Introduction
	F5FM 12
	6
	1
	

	Mathematics: Technician 2
	F3HY 12
	6
	1
	

	Strength of Materials
	F5K9 12
	6
	1
	

	Theory of Flight
	F5GT 12
	6
	1
	


Unit summaries

This section provides a brief description of each Unit in the Course. It explains:

· the purpose of each Unit 

· the subject-specific skills you will learn for each Unit

· which Core Skills you will be developing as you work through each Unit

· which Core Skill or Core Skill components are recorded in your Core Skills profile on your certificate
The Unit summaries are in alphabetical order so you can find them easily. This might not be the order you do them in. 

Aeronautical Electrical Technology (F5D2 11) 1 credit
  In this Unit you will learn about the construction, operation and applications of ac and dc generators to develop your skills in solving dc circuit problems. 

You will: 

· research and explain the constructional features, principles of operation, and applications of ac and dc generators

· interpret and apply various graphical representations in dc and ac circuits, single and three phase waveforms and ac and dc generators and determine key parameters of such waveforms

· measure and record quantities in electrical circuits supplied from dc and ac voltage sources

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
Aeronautical Engineering Fundamentals (F5GM 12) 1 credit  
In this Unit you will develop a basic knowledge and understanding of aviation and gain a general understanding of the main aircraft components and types of aircraft.

You will: 

· research, identify and describe common aircraft types and their main roles, aircraft assemblies and their purpose

· methods of thrust production and how they relate to different aircraft types and the theory of flight for particular aircraft types

· research, analyse and evaluate technical data from a range of sources

· produce complex written and graphical data

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.

Aircraft Design: An Introduction (F5GN 12) 1 credit
In this Unit you will learn about the aircraft structure, repair, systems and design. It covers the main elements of aircraft design — from initial concept to detailed component design for new products and in-service design.

You will: 
· identify and justify suitable design configurations for mechanical, electrical, structural, and/or fluid systems

· take into account airworthiness requirements, strength-to-weight ratios, operating conditions, and customer needs, constraints and health and safety requirements

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving. 
Aircraft Flight Controls (F5GV 12) 1 credit  
In this Unit you will learn about aircraft flight controls, secondary controls, functions, methods of operation, and axis-of-flight control. 

You will:

· investigate the relationships between the control surfaces and the axis of control

· identify and explain the relationships and function of the components in manual and automatic flight systems

· consider and explain essential requirements and methods for setting flight controls

· perform rigging checks safely and efficiently

As you are doing this Unit you will be developing aspects of the Core Skills of Communication and Problem Solving.
Aircraft Hydraulic and Pneumatic Systems (F5GW 12) 1 credit   
In this Unit you will learn the principles involved in generating power using hydraulic and pneumatic systems. You will learn about the key components, and develop skills in operating an aircraft hydraulic and pneumatic system. 
You will: 

· identify and interpret fluid power component symbols 
· consider a range of relevant factors to construct and test a fluid power circuit for aircraft application 
· ensure health and safety requirements are adhered to
As you are doing this Unit you will be developing aspects of the Core Skill of Problem Solving.

Aircraft Maintenance (F5GP 11) 1 credit
In this Unit you will develop skills in aircraft maintenance, and gain an understanding of maintenance checks and the life cycles of components. 

You will: 

· extract the information you need for maintenance operations from maintenance documentation 

· carry out basic aircraft inspection and maintenance operations in accordance with aircraft maintenance schedules

· use the correct tools and equipment 

· complying with appropriate safe working practices and procedures

· complete maintenance worksheets and return-to-service documentation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving. 
Aircraft Power Plant (F5GX 12) 1 credit
In this Unit you will learn about aircraft and helicopters power plants; and reciprocating and turbine power plants, their main sections, construction features and operation. 

You will: 

· describe the construction, components and operation of gas turbine and four stroke piston engines

· learn to identify the primary accessories fitted to these engines and describe their function

· learn about fuel types and fuel systems, their functions and primary components

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy. 
Aircraft Systems (F5GR 12) 1 credit   
In this Unit you will develop a knowledge and understanding of how various aircraft systems function — it covers systems such as door operating systems, fuel systems, ac and dc systems, communication and navigations. 

You will: 

· identify and describe the function and operation of various aircraft mechanical, fluid, electrical and avionics systems

· research, analyse and evaluate technical data from a range of sources to help you describe the function and operation of these four main systems
As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving.
Aviation Practice (F5H2 11) 2 credits
In this Unit you will develop a basic understanding of aircraft structural workshop practices and skills.

You will: 
· interpret a given specification and acceptable tolerance, which may include graphical data and/or manufacturing specifications

· mark out simple features, layout rivet patters, explain and calculate bend allowances and manufacture or repair a simple artefact

· identify, select and use appropriate tools and equipment needed to complete the work safely and efficiently

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving. 

Avionics: An Introduction (F5GS 12) 1 credit   
In this Unit you will learn about aircraft instrumentation and avionics (aviation electronic systems). 
You will: 

· identify and describe the basic layout of flight decks and interpret key instrument displays

· describe the basic principles of pitot tubes and static vents to measure the altitude and airspeed

· outline the basic configuration and operating principles of radio communication systems in aviation 

· describe the basic operating principles of radio navigation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy. 

Communication (F3GB 12) 1 credit
In this Unit you will develop skills in:

· reading

· summarising and evaluating

· writing

· speaking and listening

The ability to communicate effectively is crucial when working in the engineering industry.

This is a Core Skills Unit. When you achieve this Unit, your Core Skills profile will be updated to show you have achieved Communication at SCQF level 6.

Engineering Dynamics: An Introduction (F5K6 12) 1 credit
In this Unit you will learn about engineering dynamic quantities, laws and principles so you can use them to solve problems in dynamics. You will learn about the basic quantities, and their units, used in engineering dynamics. You will solve linear system problems involving the use of the equations of motion, velocity/time diagrams and Newton’s Laws. You will learn to solve linear system problems involving work, energy, conservation of energy and power. You will also develop your knowledge and understanding to solve angular dynamic system problems.

You will: 
· manipulate and evaluate equations to solve problems in dynamics by calculating quantities associated with dynamics using standard formulae

· demonstrate an understanding of the fundamental laws of dynamics

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 

Engineering Materials (F5KD 12) 1 credit  
In this Unit you will learn about the properties and structures of common engineering materials and how some engineering processes can change the properties of materials. 

You will:

· state the names and applications of a range of engineering materials both metallic and non-metallic

· carry out a series of basic workshop tests to enable you to describe the properties of engineering materials

· apply your knowledge and understanding of the properties and structures of common engineering materials to describe the changes which arise through common engineering processes specifically cold working and annealing

· carry out a mechanical test on a range of material samples; interpreting, analysing and evaluating the results to enable you to produce a report 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Engineering Quality: An Introduction (F5FM 12) 1 credit  
In this Unit you will learn how factors, functions and roles of individuals within an organisation contribute to the quality of an engineering product or service.  

You will:  

· explain the terminology commonly used in engineering quality systems clearly stating the difference between quality control and quality assurance 

· produce process models for engineering products or services, and analyse the many factors affecting the quality of a product or service, considering specifications, customer requirements and safety regulations 

· learn the roles that individuals and functions within an organisation have in establishing and maintaining engineering quality standards 

· perform an engineering inspection to confirm if an engineering product or service conforms to a given standard 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving. 

Engineering: Applying Information Technology (F5D4 12) 1 credit  
In this Unit you will learn about the features of an operating system and available software application packages that are relevant to the engineering environment. 
You will: 

· use a range of ICT to carry out searches to extract and present relevant information

· make selective use of ICT 

· evaluate your choice and report on a number of aspects of the assessment

This Unit has the Core Skill of Information and Communication Technology embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Information and Communication Technology at SCQF level 6. 
Mathematics: Technician 1 (F3HX 12) 1 credit  
In this Unit you will develop skills in numeracy, graphical communication, trigonometry and algebra to solve practical problems.

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill of Numeracy embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Numeracy at SCQF level 6. 

Mathematics: Technician 2 (F3HY 12) 1 credit  
In this Unit you will develop skills in numeracy, algebra and calculus so that you will be able to use these skills to solve practical problems. 

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill component of Using Number embedded in it, which means when you complete this Unit you will also be awarded the Core Skill component at SCQF level 6.

Strength of Materials (F5K9 12) 1 credit

In this Unit you will develop knowledge and understanding of the strength of materials in an engineering context. You will learn how to use shear force and bending moment diagrams to solve problems involving simply-supported beams and cantilevers. You will also apply simple bending to solve idealised beam problems, and use torsion theory to solve problems involving shafts of circular cross-sectional area.

You will: 
· perform calculations to determine shear force and bending moments for simply-supported beams and cantilevers

· produce shear force and bending moment diagrams

· solve problems involving the application bending and torsion theory
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Theory of Flight (F5GT 12) 1 credit
In this Unit you will gain basic knowledge about the theory of flight. 
You will: 

· investigate the main forces and balancing forces acting on an aircraft in flight

· develop your knowledge and understanding of basic aerofoil sections and lift-generation in aircraft

· learn about the main drag forces acting on aircraft and methods of reducing these 

· develop your knowledge and understanding and be able to describe moment balance and static stability of an aircraft in flight

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy. 

