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ANSWER TWO QUESTIONS OUT OF THREE

QUESTION ONE

Outline the current European Emissions Legislations for petrol and diesel road vehicles.												[10 Marks]
Solution
Students should discuss the Euro Emissions Standards and that currently the industry is on Euro 6 for cars and Euro 4 for bikes. The standards cover the following emissions;
· Carbon Monoxide (CO)
· Hydrocarbons (HC)
· Nitrogen Oxides (NOx)
· Particle Matter

Critically evaluate two alternative renewable fuels that could be used to replace petrol and diesel for mainstream automotive passenger vehicles. Discuss both the technical and practical implications of using these alternative fuels and a view as to how they reduce emissions.
[40 Marks]
Solution
[bookmark: _GoBack]Petrol alternatives
· Corn ethanol, Cane ethanol, Algal/cellulosic ethanol, Biobutanol, Hydrogen
Diesel alternatives
· DME, Biodiesel
Could also include electric vehicles. 
They should then produce a critical discussion including thoughts on:
· Emissions credentials through manufacture and use, 
· Easy of manufacture and storage,
· Infrastructure,
· Combustion properties/issues,
· Ethical issues.


QUESTION TWO

As environmental and sustainability issues become more important to the engineering industry, the use of Life Cycle Assessments are becoming increasingly more popular as a way of demonstrating a product’s green credentials.

a) Analyse the four stages of a vehicle’s life cycle, discussing the issues that can be related to creating a clear and unbiased LCA for each stage.
[15 Marks]
Solution
4 stages of Life Cycle and issues

Material Production – issues with source data, location of production, inclusion of recycled material
Vehicle Production – new production methods, lack of data
Use Phase – driving cycle used, distance, vehicle size
End of Life – some materials hard to recycle, lack of data for recycling process, not double counting recycling if material content has been included at the beginning, 

b) The End of Life Directive was implemented by the EU in 2000 to cover the recovery, recycling and disposal of vehicles. Critically analyse the impact of the directive on the automotive industry and discuss the targets set for reuse, recovery and recycling. 
[35 Marks]
Solution
The students need to discuss how the directive is aimed at preventing waste from vehicles by encouraging reuse, recovery and recycling of components at end of life. The definitions for these three terms should be explained. The directive sets the following targets;  

Table 1 – Reuse, Recovery and Recycling targets for end-of-life vehicles (EU directive)
	
	Reuse & Recovery
	Reuse & Recycling

	2006
	85%
	80%

	2015
	95%
	85%



These targets and how the industry is working towards achieving them should be discussed. In the discussion, students should mention;
· Use of more recycled material content
· Re-design to make recycling at end of life easier
· More consideration of materials used
· Development of recycling processes. 



QUESTION THREE

a) Given the number of British Race circuits that are coming under pressure to reduce noise emissions, list and explain the government legislation that the councils can use in the case of ‘noise nuisance’ orders.
[20 Marks]
Solution;
Students need to provide a list that is inclusive of but not limited to those listed below and each should have an explanation of the legislation and how this might apply to a race circuit Companies/Industries
· Control of Pollution Act 1974
Contains powers for local authorities to deal with noise and vibration from construction sites.  It also contains the use of powers concerning the use of loud speakers in the street, codes of practice for the minimisation of noise also include intruder alarms, ice cream chimes, model aircraft, and construction noise.
· Health and Safety at Work Act 1974
Aimed primarily at the protection of workers, and places a duty on the employer to conduct their business so as to ensure that others too are not exposed to risks to their health.
· Town and Country Planning Act 1990
It permits conditions to be attached to planning consents which may include conditions on the emission of noise and gives a basis for protecting tranquil areas. Recommendations of maximum noise exposure levels for new residential developments near major noise sources.
· Vehicles
· Environmental Protection Act 1990
Provides the principle controls over so called ‘noise nuisances’ whether arising from industrial, leisure or domestic activities.  It also applies to nuisances arising from vehicles (not traffic), machinery and other equipment such as loud speakers.  Local authorities have a duty to inspect areas from time to time to detect nuisances.
· Pollution Prevention and Control Act 1999
Gives powers to both local authorities and the environmental agency to control the environmental emissions from many industrial processes through a system of prior consents.
· Police Reform Act 2002
Gives powers to local police officers to require the name and address of anyone behaving in an anti-social manner. It also gives powers to stop and seize any motor vehicle which, including by reason of noise, is causing, or is likely to cause, alarm, distress or annoyance to members of the public.

b) With the use of case studies, evaluate the range of noise reducing measures that a circuit can employ to reduce their noise impact. 
[30 Marks]
Solution
For case studies, students could mention any of the following circuits; Castle Combe, Snetterton, Donington, Rockingham, Mallory Park etc. 

Noise reduction measures discussed 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 effectiveness.
· Redesign of track
· Modification and monitoring of vehicle noise emissions
· Limiting circuit activities to within specific hours.
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