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	NAME OF COURSE/PROGRAMME:

	BSc Engineering Programmes
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	NAME OF MODULE/UNIT/EXAM PAPER:

	Sustainability through technology



	MODULE NO:

	M3X9483
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INSTRUCTIONS TO CANDIDATES:

Answer 2 from 3 questions


1. Given the number of British Race circuits and motorsport centres  that are coming under pressure from local councils to reduce noise emissions:
a.  List and explain the government legislation that councils work with in the case of ‘noise nuisance’ orders.								   [24 marks]
b. With the use of case studies evaluate the range of noise reducing measures that a circuit can employ to reduce their noise impact.					   [36 marks]
Solution
a.
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 [4 marks for each]:
· 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.
Students should talk about physical features that race circuits can employ to reduce noise and evaluate them in terms of their cost, effectiveness, how long they take to create, functionality, practicality:
[image: ]
· Noise Absorption panels / noise reducing fencing/ ‘A’ frame fencing
· Evergreens
· Tunnels
· Reinforced Earth Mounds
· Woven Willow
· Aero & tyre design
Students should also analyse the effect of modification and monitoring of vehicles noise emissions. [36 marks]





2.
Perform a PESTEL analysis on the use of Brownfield sites as locations for new SME based within the automotive OR motorsport industry sector.				   	              	[50 marks]
Solution
Students should discuss, political, environmental, socio-cultural, technological, economic and legislative issues that a small to medium sized business might face when locating to a brownfield site.  36 marks given for the PESTEL analysis and 14 marks given for the quality of discussion.
3.
The Renewable Energy Directive (2009) specifies legally binding targets for EU member states’ use of renewable fuels and reduction of greenhouse gas emissions.  And the Fuel Quality Directive (FQD)  defines the technical standards for transport fuels to be used across the EU and also requires that fuel suppliers must meet a 6% reduction in greenhouse gas emissions by 2020, relative to 2010 baseline levels, across all fuel categories.
The FQD also establishes that ethanol may be blended into petrol up to a limit of 10% by volume.  
Explain the issues with greenhouse gas emissions with specific reference to those generated by internal combustion engines and, with the use of case studies, critically evaluate the feasibility of introducing 2 renewable fuels to mainstream automotive passenger vehicles as a replacement for petrol OR diesel, with a view to reducing these emissions.				   [50 marks]
Solution
For 10 marks students should discuss and explain the effect the following have on the global warming effect and how they are manufactured as a result of the combustion process:
· Water vapor (H2O)
· Carbon dioxide (CO2)
· Nitrous oxide (N2O)
For the remaining 40 marks students then need to select two of the following [20 marks for each]:
Petrol alternatives
· Corn ethanol
· Cane ethanol
· Algal/cellulosic ethanol
· Biobutanol
· Hydrogen
Diesel alternatives
· DME
· Biodiesel
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.
4 marks allocated for each.
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