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answer TWO quESTIONS out of tHREE 

Equipment or materials required – None
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Calculators are permitted




ANSWER TWO QUESTIONS OUT OF THREE

QUESTION ONE

Emissions regulations for road going vehicles in Europe are becoming ever more stringent with the new Euro 7 legislation set to have the lowest values for the NEDC since its conception.  In view of the fact that manufacturers are already struggling to meet the Euro 6 regulations, with the use of case studies critically analyse the potential switch to an alternative to alkane derived fuels in order to reduce the tailpipe emissions. 

You should discuss at least 2 fuels.		
[25 Marks]
Solution

Students should discuss the emissions regulations including what specific emissions (CO, HC, NOx & PM) are legislated against, and how they have been continually reduced since the Euro regulations were brought into force.  The particularly need to mention how diesel engine cars in particular struggle to meet their targets.

Fuels that students could discuss could include but are not limited to:
Ethanol (Cane, corn, biomass or algae)
Hydrogen,
LPG,
DME (Di-methyl-ether),
Bio-butanol,

Students need to discuss how these fuels have fewer emissions, whether they are renewable, the practicalities of implementing the change, for example whether the existing infrastructure will easily support the change, can it be retro fitted to a vehicle, calorific value; will the vehicle need bigger tanks.  Also ethical issues, does the production of the new fuel rely on a food crop or a source of water.  


QUESTION TWO

a) Considering the End of Life directive 2000/53/EC implemented by the European Parliament that had been effective since the 3rd November 2003. Critically evaluate the Act and what impact this has had on the Automotive Industry.
[10 Marks]

Solution
Students will need to discuss the following issues;

· 2015 targets
· Reuse and recover – 95%
· Reuse and recycle – 85% 
· European targets
· Limited resources
· Stopping contamination of components.
· Increased use of recycled materials
· Designing with a view to the vehicle being recycled at end of life.
b) A vehicle has a life cycle made up of 4 phases, considering each of these stages, discuss the challenges in conducting a comprehensive Life Cycle Assessment.

[15 Marks]

Solution
The four phases in the a Life Cycle are listed below along with the main challenges for each phase when conducting a Life Cycle Assessment;

1. Material Extraction & Production
a. Limited information and data available for exotic alloys
b. Production process information can be limited depending on country of origin.
2. Vehicle Manufacture & Assembly
a. Finding Information on specific vehicles is difficult as manufacturers are unlikely to give full details
b. Changes in material and design during production runs
c. Component dimensions, material amount and any additional choices are all required. 
3. Use Phase
a. Knowing which is the correct drive cycle to use
b. Finding good information on some powertrain and consumables are hard to find
4. End-of-Life
a. Knowing the material percentages used within a vehicle
b. Information on the recycling process can be difficult to find and vary between location
c. New process are being developed all the time. 
 

QUESTION THREE

The introduction of Parliamentary acts such as the Noise Act 1996, Noise and Statutory Nuisance Act 1993 and the Control of Pollution Act 1974 has had a massive impact on the Motorsport Industry in the UK. Using case studies, examine and explain the impact that these noise regulations have had on three circuits or events in the UK and what adaptions or policies that have had to be implemented. 
[25 Marks]

Solution
The case studies the students can discuss include;

Castle Combe
Donington
Rockingham
Snetterton
Mallory
Croft
Goodwood

The adaptions and policies that that students need to explain include. 

· Time restrictions on races
· Most circuits are restricted
· Special planning consent for 12hr or 24hr races needed

· Landscape adaptions
· Wind effect has to be considered
· Earth works etc. 

· Noise abatement orders put on circuits 
· [bookmark: _GoBack]Based on local complaints
· Restrictions imposed on noise limits
· Certain no. of days at set noise limits
· Reduced noise limits
· Reduced no. of days
· Limited classes of vehicles 
· Better links need with local community 
· Fines imposed if the orders are breached

· Noise Monitoring Systems used at circuits
· Two Monitoring points and/or static monitoring 
· Linked to computers at circuit and councils

· Church breaks, restricted days a month, not on certain weekends
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