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	Lesson 1: Vehicle design and manufacture
	                            Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle design and performance


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Vehicle design features
Topic 1.2
Manufacturing techniques
	Range: Light and heavy vehicle; body type; body shapes and design; aerodynamic devices; transmission; 5-speed; 6-speed; range change; splitter; four-wheel drive; multiple axles; chassis; laden weight; power-to-weight ratio; use and applications of new technologies, materials and design methods.
The first step is to expose learners to the term ‘automotive’, and in particular to the meaning of automotive engineering in general.
A tutor-led discussion should be the main vehicle for delivery of this topic. Give the learners a wide perspective on the different vehicle types currently available and introduce the purpose of research and development.
Explain that vehicles must conform to standards set by international, European and local government legislation as well as set industry standards. Emphasise the safety aspects of vehicle design and vehicle safety technology.
Discussion: Lead a discussion to get the class interacting in terms of manufacturing techniques and associated materials, giving an overview of each once discussed. 

Range: Automated (robotic); hand built; materials – metals (ferrous, non-ferrous), plastics, plastic steel, glass, rubber, petroleum products, carbon fibre, plastic reinforced fibre, nanomaterials, nanotechnology.

Opportunity for applied learning
Individual project: Learners would benefit from collating the information learned throughout this lesson and further lessons to put into a project. The project subject is automotive engineering, with the learner choosing the type of vehicle they wish to detail, the vehicle can be existing or from their imagination. By the end of the unit the learner will have a detailed project looking at design, manufacturing, costs, standardisation, process requirements, economics, materials, etc. All aspects and elements needed to design, build and manufacture a vehicle, include its engine and associated systems, are covered.
Group discussion will enable learners to brainstorm ideas for their presentations / portfolios.


	Websites

http://goo.gl/ql34LT
http://vehicledesignlab.com/
http://singervehicledesign.com/
http://www.carbodydesign.com/



	Lesson 2: Vehicle performance
	                             Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle design and performance


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Vehicle performance

	Range: Performance monitoring; tractive effort; tractive resistance; air; rolling and gradient, eg power available, power required; Performance characteristics: performance curves for different vehicles; tractive effort available for different combinations; tractive effort required for types of vehicle eg in laden, unladen conditions; acceleration possible with different combinations of engines; transmissions and vehicles; gradeability; the change in engine speed that results when changing from one gear ratio to another, eg various gear ratios and transmission units; the effects of a change in engine speed produced by a gear change on engine torque, power and fuel consumption, the road speed of a vehicle; Vehicle performance curves: for selecting appropriate vehicles from data-calculated air resistance: air resistance using the formula RA = K V2A; air resistance variation with engine speed and its effects on fuel economy; Cd, CdA, typical values for light and heavy vehicles; methods used to reduce air resistance of vehicles.
Discussion: A tutor-led discussion should be the main vehicle for delivery of this topic; brainstorming with the group using the different vehicle types identified in Lesson 1. 
Using the information researched from Lesson 1 and the discussion above, lead a discussion based on examples of different vehicle types of how their performance is monitored and measured, and how that particular vehicle has that performance, making sure that the range above is covered.
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence specifically around the example they have chosen. They will build the example throughout this unit and by the end will have a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit.
Presentation: Learners will benefit from completing Learning Outcome 1 by presenting the information gathered / learned through group discussion; research which would form part of their complete portfolio / project for the unit. Have a question and answer session at the end of the presentation to enable students to refine their portfolio – presenting the evidence of arguments accordingly.


	Websites

www.parkers.co.uk
http://goo.gl/t0UkyT
http://goo.gl/FzHDNs
http://goo.gl/zXAIBq


	Lesson 3: Engine design and manufacture
	               Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of engine design and performance

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Engine design features

Topic 2.2
Manufacturing techniques
	Range: Engine design features.
The first step is to expose learners to the term ‘engine design’, and features particular to the basic workings of an internal combustion engine – both petrol and diesel, or other appropriate fuel.
Discussion: A tutor-led discussion should be the main vehicle for delivery of this topic, giving learners a wide perspective on the basic construction of an engine. You will also need to take into consideration electric-powered vehicles.
Explain that engines must conform to standards set by international, European and local government legislation as well as set industry standards. Emphasise the safety aspects of engine design and engine safety technology.
Lead a discussion to get the class interacting in terms of manufacturing techniques and associated materials, giving an overview of the following: manufacturing methods; total cost; standardisation; process requirements; implementation; methods of assembly; economic manufacture; materials.
Opportunity for applied learning
Individual project: Learners will benefit from collating the information learned throughout this lesson and further lessons to put into a project. The project subject is automotive engineering, with the learner choosing the type of vehicle they wish to detail; the vehicle can be existing or from their imagination. The learner will then include their chosen engine design and suggested manufacturing techniques.
Group discussion will enable learners to brainstorm ideas for their presentations / portfolios.
	Websites

http://goo.gl/dx22vM
http://goo.gl/QCTVur
http://goo.gl/a6V3Dz
http://goo.gl/v5XyO5


	Lesson 4: Engine performance
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of engine design and performance


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.3
Engine performance
	Range: Performance characteristics: torque; power; mechanical efficiency; thermal efficiency; volumetric efficiency; mean effective pressure; specific fuel consumption; emission control assessment; Engine performance mapping: graphical account of the role of map data; mapping procedure; visual interpretation of a fuel map and ignition map; fuel / ignition maps for different engine performance applications eg economy, power and torque; Performance curves: curves eg for spark ignition (SI), combustion ignition (CI) and pressure charged, rotary engines; engine test at various engine speeds; critical evaluation of air / fuel ratio; torque, power; exhaust emissions; fuel consumption; significance of the standards used to measure engine power eg BSAU, DIN, SAE, EEC; application of engine performance curves and design to the selection of appropriate power units for specific tasks.
Discussion: A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group, using an example engine – either petrol, diesel or another appropriate fuel.
Using the information researched from Lesson 3 and the discussion above, lead a discussion based on an example engine of how its performance is monitored and measured and how that particular engine has that performance, making sure that the range above is covered.
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence specifically around the example they have chosen. This example they have chosen they will build throughout this unit and will by the end have a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit.
Presentation: Learners will benefit from completing Learning Outcome 2 by presenting the information gathered / learned through group discussion, research which would form part of their complete portfolio / project for the unit. Encourage a question and answer session at the end of the presentation to enable students to refine their portfolio – presenting the evidence of arguments accordingly.


	Websites

www.parkers.co.uk
http://goo.gl/UQFcig
http://goo.gl/TxQ86t
http://goo.gl/wS59Pj


	Lesson 5: Steering and suspension
	       Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle systems and technology


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Vehicle electronic steering and active suspension systems
	Range: Advanced power steering: components of integral power steering with electronic control; principles of operation; electrical and hydraulic circuit diagrams; control systems; service and repair procedures and safety aspects; system operation under various conditions eg parking, negotiating bends; Active suspension and ride control: components of active vehicle chassis management system including self-levelling suspension, ride control, electronic damper control and active rear suspension / axle control; electrical and hydraulic circuit diagrams; system operation under various conditions eg cruise, acceleration, braking, cornering; Service and repair procedures: manufacturers’ recommendations for service and repair; safety aspects to be considered; specialist equipment and tools required; correct test conditions; inter-relationships of systems.
Discussion: A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group using examples of appropriate vehicle electronic steering and active suspension systems appropriate. 
Lead a discussion to get the class interacting in terms of ‘what vehicle systems and technology are’ – to get them to fully interact explore further examples from relevant vehicles. The group will undoubtedly start looking at the braking systems, traction control, dynamic stability, security, environmental etc, and this will lead them into the next lesson.

Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence around an example vehicle they have chosen.They will collate information throughout this unit and have by the end a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit. Following this lesson they will be able to select suitable vehicle systems and technology to be added to their vehicle. They must justify their choices at all stages.
Group discussion will enable learners to brainstorm ideas for their presentations / portfolios.


	Websites

www.parkers.co.uk



	Lesson 6: Braking, traction control, dynamic stability
	                          Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle systems and technology


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Vehicle anti-lock braking, traction control, integrated dynamic stability control
	Range: Anti-lock braking (ABS): principles of operation and components of an anti-lock braking system, eg electrical and hydraulic circuits, system operation under various conditions such as emergency braking, ice; Traction control – anti-slip regulations (ASR): principles of operation and components of a traction control system, eg electrical and hydraulic circuits; system operation during acceleration, cornering and braking; Service and repair procedures: manufacturers’ recommendations for service and repair; safety aspects to be considered; specialist equipment and tools required; correct test conditions; inter-relationships of systems; Integrated dynamic stability control: functional description of system to include operational criteria eg under-steer, lateral acceleration, vehicle rotation speed, steering angle and wheel speeds; corrective strategies eg braking control and engine power regulation; sensing components and electrical / hydraulic circuits.
Discussion: Lead a discussion to get the class interacting to build on the previous class discussion looking at different vehicle systems. They will undoubtedly have rought up anti-lock braking, traction control and dynamic stability, and it is in this lesson where you explore them and teach them in depth.
A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group using examples of appropriate vehicle anti-lock braking, traction control and integrated dynamic stability control systems where appropriate. 
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence around an example vehicle they have chosen. They will collate information throughout this unit and have by the end a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit. Following this lesson they will be able to select suitable vehicle systems and technology to be added to their vehicle. They must justify their choices at all stages.
Group discussion will enable learners to brainstorm ideas for their presentations / portfolios.


	Websites

http://goo.gl/QDOZsD
http://goo.gl/m7bOke


	Lesson 7: Security, environmental control, passenger protection
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle systems and technology


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.3
Vehicle security, environmental control and passenger protection systems
	Range: Central locking and security: components of microprocessor-controlled central locking and thief proofing system; operating principles including infrared control, Doppler movement sensing, crash sensing, failsafe and safety features; system operation under various conditions eg attempted break-in, accident; developments in vehicle security systems; Environmental control: components of integral heating and air-conditioning systems; operating principles; sensing and control functions; system operation under various conditions; developments in vehicle environmental control systems; Passenger protection: components of airbag systems eg front and side impact systems; operating principles; operation of system during frontal and side impact; passenger restraints eg seatbelt tensioners and head restraint; developments in driver and passenger impact protection; Service and repair procedures: manufacturers’ recommendations for service and repair; safety aspects to be considered; specialist equipment and tools required; correct test conditions.
Discussion: Lead a discussion to get the class interacting to build on the previous class discussion looking at different vehicle systems. They will undoubtedly have brought up security, environmental and passenger protection and it is in this lesson where you explore them and teach them in depth.
A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group using example of appropriate vehicle anti-lock braking, traction control and integrated dynamic stability control systems where appropriate. 
Emphasis should be placed on the service and repair of vehicle systems during this lesson; introduce the learners to diagnostics systems relevant to helping identify any defects and associated test conditions and testing instruments.
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence around an example vehicle they have chosen. They will collate information throughout this unit and will by the end have a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit. Following this lesson they will be able to select suitable vehicle systems and technology to be added to their vehicle. They must justify their choices at all stages.

	Websites

www.cobravehiclesecurity.co.uk
www.theaa.com
www.thatcham.org/security



	Lesson 8: Diagnostics
	     Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle systems and technology

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.4
Diagnostic procedures
	Range: Fault diagnostic tests: testing eg visual inspection, functional tests and system condition monitoring systems, electrical tests using multi-meters, oscilloscopes and dedicated test equipment on sensors, actuators and control units associated with the above systems, pressure tests on hydraulic systems.
Discussion: Lead a discussion to get the class interacting; build on the previous class discussion looking at servicing and repair and specifically fault diagnosis.  
Emphasis should be placed on the systems available to fault diagnose (on-board computers, manufacturers’ computers and associated manuals). It should also be emphasised that diagnostic and repair must follow manufacturers’ procedures as stated, and deviation from these procedures may result in damage to the vehicle and associated system.
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence around an example vehicle they have chosen. They will collate information throughout this unit and by the end will have a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit. Following this lesson they will be able to select suitable vehicle systems and technology to be added to their vehicle. They must justify their choices at all stages.
Presentation: Learners would benefit from completing Learning Outcome 3 by presenting the information gathered / learned through group discussion, research which would form part of their complete portfolio/project for the unit. Encourage a question and answer session at the end of the presentation to enable students to refine their portfolio – presenting the evidence of arguments accordingly.
	


	Lesson 9: Vehicle maintenance
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand principles of vehicle maintenance

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Legal and operational implications

Topic 4.2
Fleet maintenance management systems
	Range: Types of vehicle maintenance contract: eg contract hire, lease hire, rental, manufacturer contract, power by the hour, fleet maintenance; Legal and operational implications: contract law; supply of services; construction and use regulations; transport act; plating and testing; environmental legislation; Vehicle maintenance contracts: controls; staffing; records; financial considerations; company taxation; operational factors; operator licensing; Legal requirements: eg operator’s licence, construction and use regulations, plating and testing, MOT testing, environmental considerations; Implications and processes: responsibilities; staff qualifications; facilities; equipment; human resources; competence; planning; vehicle inspections; defect reporting and rectification; environmental requirements for waste disposal; staff training; licences (MOT); (Topic 4.2) Fleet maintenance management systems: management systems selection criteria: eg based on fleet size, fleet type, type of operation, cost, time, location; Management systems: mileage; time; scheduled; unscheduled; corrective; emergency; Customer requirements: eg frequency, reporting requirements, documentation, emergency situations, overnight servicing / repairs, vehicle inspections; Maintenance control systems selection criteria: eg type of operation, fleet type, fleet size, cost, location of fleet, power by the hour contract; Fleet maintenance control systems: eg centralised, decentralised, manual card operation, computerised operation, computer-based systems and relevant software and hardware; Planning and controlling fleet maintenance: driver defect reporting; vehicle inspection reporting; vehicle maintenance servicing schedules; vehicle testing; maintaining vehicle records.
Discussion: Have the learners lead a discussion based on the current information gathered in their portfolio. Using their examples with tutor-led prompts, the learners will look at the legal and operational implications of their example vehicle. They will document these details in their portfolio. The learners will also consider their fleet maintenance management systems and justify their selection with both the advantages and disadvantages.
A tutor-led discussion to touch on each topic within the range will reiterate to the learners the aspects of legal and operational implications and fleet maintenance management systems; this is to ensure full understanding following the group-led discussion.
Opportunity for applied learning
Individual project: Learners will continue developing their portfolio of evidence around an example vehicle they have chosen. They will collate information throughout this unit and will by the end have a complete portfolio / project of evidence for their vehicle to complement all the lessons in this unit. Following this lesson they will be able to implement the various legal and operational requirements for their vehicle, as well as appropriate maintenance management systems. They must justify their choices at all stages and prepare their portfolio for presentation.
Presentation: The learners would benefit from completing Learning Outcome 4 by presenting the information gathered / learned through group discussion, research which will form part of their complete portfolio / project for the unit. Encourage a question and answer session at the end of the presentation to enable students to refine their portfolio – presenting the evidence of arguments accordingly.


	Websites

http://goo.gl/KzPLld



	Lesson 10: Research and development
	Suggested Teaching Time: 6 hours

	Learning Outcome: Identify research and development of technologies

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.1
Investment

Topic 5.2
Research

Topic 5.3

Development

Topic 5.4

Testing
	Range: Investment, research, development, testing.
Discussion: A tutor-led class discussion will develop an understanding of the importance of research and development within the automotive industry.
Whole-class teaching should be used for this topic, supported by examples as appropriate.  You must be able to identify examples of research and development within the automotive industry. Looking at planning, conducting, analysis results and road tests, the learner will be familiar with the basic understanding of the route to research and development of new and existing technologies.

Opportunity for applied learning
Group discussion: The learners have already built a portfolio of evidence on an example vehicle and have prepared a portfolio accordingly from Lesson 1 through to Lesson 9. Using all this information on their chosen vehicle, they should look at what further developments they could make to enhance this vehicle using research and development techniques as appropriate. The learners may even wish to develop an innovative vehicle if they have not already done so.
Presentation: Each group will present their example vehicle and reiterate the teachings through this unit, their ideas, concepts and interpretations. The group should prepare for questions and arguments where appropriate.

	




