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ANSWER TWO QUESTIONS OUT OF THREE

QUESTION ONE

Critically evaluate how 3 alternative technologies and strategies are being developed by Motorsport and Automotive manufacturers in order to meet the demand for lower carbon emissions.

You should pay particular attention to how the relationship between the two industries has enhanced the developments.
[50 Marks]

Solution
Students can discuss and evaluate, but are not limited to, any of the following technologies or strategies;

· Using drive cycles to measure exhaust gases
· Carbon off setting, with particular attention to the three main mechanisms
· Clean Development
· Carbon credits
· Joint implementation.
· Aerodynamics
· Fuel type and usage
· Emissions legislations
· Down sizing
· Alternative engine architecture.

The students need to explain how each of these strategies is deployed in both the automotive and motorsport industries and how developments in series like F1 can then be fed down to road vehicles. 

QUESTION TWO

a) By using at least two case studies, critically analyse the impact of noise complaints on British race circuits. 
[25 Marks]

Solution
Students should discuss complaints made by local residents to circuits within the British Isles, and how this has resulted in some circuits losing high profile events, capping noise limits for track days, testing and race events, limiting circuit usage and having to spend money on noise reducing alterations.  Case studies could include but is not limited to two of the following, Rockingham, Donnington, Snetterton, Castle Combe etc.

b) Evaluate the effectiveness of possible alterations and mechanisms circuit owners can implement to help reduce the noise from activities at the circuit. 

[25 Marks]

Solution
Mechanisms of noise reduction should include explanation of:
· Noise caps on testing, track days and racing vehicles.
· Introduction or noise reducing features such as attenuation bunds, fences and other tall structures such as fencing and foliage, with attention to cost and effectivness.
· Limiting circuit activities to within specific hours.


QUESTION THREE

a) Analyse the typical recycling process involved in the scraping and depollution stages of a vehicle end of life. 
[25 Marks]
Solution
The students need to mention that any vehicle that needs to be scrapped should be done following the processes set up in the End-of-Life Directive. The important part of the process is that the owner is given a certificate of destruction from an Authorised treatment facility. Any companies dealing in the scrapping, recycling, recovery or reusing of automotive components must have a permit. 

Students should describe the stages which make up the depollution process including how components can be removed to be reused, recovered or recycled. Special precautions that have to be undertaken must also be discussed. 

b) Discuss the recycling process of one metal and one non-metal material commonly used in an automotive vehicles. As well as describing the processes that are undertaken, the future uses of these recycled materials should also be evaluated. 
[25 Marks]

Solution
Students can discuss the recycling of any of the following materials; Steel, Aluminium, Magnesium, Plastics or Carbon Fibre

Steel 
Two recycling methods (Basic Oxygen Furnace or Electric Arc Furnace)
BOF can only use 25% recycled content, EAF can use almost 100% 
Easily separated from other materials
Has to be ground down before entering either process (grades don’t need to be split) 
No deterioration in steel properties during recycling
Can be used to produce anything. 

Aluminium 
Secondary aluminium refiners – mostly producing foundry ingots for castings
More aluminium produced via secondary route than primary
Pure recycled aluminium hard to produce
Generally a sloping hearth furnace is used
Has to be separated into grades
Use much less energy than primary and more environmentally friendly
Can only produce same or lesser grade aluminium

Magnesium
Conventional recycling method – melting in crucible furnace
New approach – melt conditioned high pressure die casting
Low recycled content 
Issue that Magnesium alloys are highly reactive
Some scrap can’t be recycled
Least energy required
Technology is limited

Plastics
Thermosets are very hard to recycle
Thermoplastics do allow recycling as their bonds can be melted
Degradation of the plastic is common and expected. 
Plastics have to be sorted into types – different sorting methods used
Two recycling routes – Mechanical or Feedstock recycling
Feedstock splits into chemical or thermal

Carbon Fibre
Very labour intensive and costly
Needs to be removed prior to shredding process
Carbon fibres are used in a thermosetting matrix making recycling hard
Two recycling routes – mechanical recycling or fibre reclamation
Mechanical recycling leads to product for SMC or construction products
Fibre Reclamation – some product is burnt for energy, while the fibres can be recovered and cleaned. 
Reclaimed fibre will have 30% reduction in tensile strength. 
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