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Question 1

Race circuits around the UK are subjected to strict noise emission regulations for their racing and testing activities. Using case studies, discussed in class, of different race circuits, explain and evaluate the reasons for the regulations and the different strategies that circuits have implemented to meet these regulations.
[20 marks]

Question 2

The EU implemented the ‘End of Life’ directive for vehicles in 2000. The directive aimed to prevent any waste from vehicles by encouraging the reuse, recovery and recycling of components at the end of life. Clear targets were set out within the directive to for the levels of reuse, recovery and recycling at the end of life of a vehicle.

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

	2006
	85%
	80%

	2015
	95%
	85%



a) Discuss the difference between ‘Reuse and Recovery’ and ‘Reuse and Recycle’. 
[10 marks]

b) Describe the typical recycling process and steps for the recycling of a vehicle at its End of Life.
[10 marks]

Question 3

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) Describe the four stages of a vehicle’s life cycle, then discuss the issues that can be related to creating a clear and unbiased analysis for each stage.  
[10 marks]

b) While Life Cycle Assessments are usually used to determine CO2 production, explain and evaluate the other environmental impact categories that can be used. 
[10 marks]








Answers 

Question 1

Race circuits around the UK are subjected to strict noise emission regulations for their racing and testing activities. Using case studies, discussed in class, of different race circuits, explain and evaluate the reasons for the regulations and the different strategies that circuits have implemented to meet these regulations.
Reasons for Regulations

· Current Noise Regulations
· Noise Act 1996
· Noise and Statutory Nuisance Act 1993
· Health and Safety Acts 1974
· Control of Pollution Act 1974
· Environmental Protection Act 1990
· Complaints from local residents
· Noise abatement orders
· Wildlife and nature campaigners

Case Studies and Strategies
· Case studies could include; Castle Combe, Rockingham, Donnington, Snetterton etc
· Strategies;
· Noise Monitoring systems
· Reduced noise levels
· Restriction on the number of days a year
· Changing the types of racing and testing
· Redesigning the track
· Creating noise reduction bunds

Question 2

The EU implemented the ‘End of Life’ directive for vehicles in 2000. The directive aimed to prevent any waste from vehicles by encouraging the reuse, recovery and recycling of components at the end of life. Clear targets were set out within the directive to for the levels of reuse, recovery and recycling at the end of life of a vehicle.

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

	2006
	85%
	80%

	2015
	95%
	85%



a) Discuss the difference between ‘Reuse and Recovery’ and ‘Reuse and Recycle’. 
[10 marks]

Reuse, Recovery and Recycling should include information from the following official definitions in the ELV directive;

Reuse – relates to any processes or operations which allows components from end-of-life vehicles to be used for the same purpose that they were initially designed for.
 
Recovery – includes; solvent reclamation, using as a fuel or other means to generate energy, recycling/reclamation of metals and metal components, oil re-refining or other reuses of oil etc. 

Recycling – reprocessing the waste materials via production processes from the original purpose to other purposes excluding energy recovery

b) Describe the typical recycling process and steps for the recycling of a vehicle at its End of Life.
[10 marks]
Vehicle End of Life process
1. All fluids removed
2. Parts that can be reused are removed. 
3. Parts that can be recovered are removed
4. Removal of all possible glass and plastic
5. All remaining hazardous products are removed and either treated or disposed of correctly.
6. Vehicle is shredded to form same size particles
7. Magnetic separation to remove all ferrous magnetic material
8. Sink-float separation allows materials to be removed by specific gravity values
9. Eddy current separation to separate remaining materials 
 
Question 3

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) Describe the four stages of a vehicle’s life cycle, then discuss the issues that can be related to creating a clear and unbiased analysis for each stage.  
[10 marks]
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) While Life Cycle Assessments are usually used to determine CO2 production, explain and evaluate the other environmental impact categories and their indicators that can be used. 
[10 marks]

Environmental Impact Categories and their indicators can include;
Climate change – human health effects, production damage
Stratospheric Ozone depletion – ozone breakdown, human skin cancer
Aquatic Eutrophication – increased growth of aquatic biomass, issues with fisheries
Acidification – acid rain
Human Toxicological Effects – cancer and respiratory issues, toxic effects from exposure
Exo-Toxicological Effects – contribution to extinction of species
Land Use Impacts – biodiversity issues, life support issues
Other Physical Interventions – noise, odour
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