A24428

Any Calculator


A24428
   Calculators may be used in this examination but must not be used to store text.

Calculators with the ability to store text should have their memories deleted prior to the start of the examination.

Special Requirements:

None
[image: image1.emf]
School of Civil Engineering

Level C

04 21167

(CE 1IEE)

Introduction to Energy Engineering

Supplementary Examinations 2014
Time Allowed:  3 hours 

Answer ALL FOUR questions 

The allocation of marks within each question 

is stated in the right-hand margin.

  Answer ALL FOUR questions

	Q1.
	(a)
	
	A small scale wind turbine has a capacity of 1.5kW and an overall efficiency, including the effect of utilisation, of 23%.  What could be the annual energy production in MWh?
	[5]

	
	(b)
	
	A small town requires a 100 MW supply. The town is located 3 km from a power plant. The transmission cables have a resistance of 0.017 ( m-1. Calculate the power dissipated in the cables and the efficiency of the transmission for a supply voltage of 250 kV
	[6]

	
	(c)
	
	A typical UK household has an average demand of 0.5kW.  Domestic consumption is about one third of national demand and the UK population is approximately 60million.  Using these figures, and making reasonable assumptions for the number of people per household, estimate national average demand.  Express your answer in GW and in TWh/yr.
	[6]

	
	(d)
	
	Explain briefly the meaning of the phrase “energy gap” as it applies to UK energy provision.
	[8]

	
	
	
	
	

	
	
	
	
	

	Q2.
	(a)
	
	Distinguish clearly between the terms Climate Change and Global Warming.
	[5]

	
	(b)
	
	Give two examples of changes seen by scientists in the world's environment and discuss how these provide evidence that humans are affecting the climate.
	[10]

	
	(c)
	
	Considering ONE of the following methods of electricity production, discuss the contribution it could make to help the UK meet its electricity needs and carbon emission targets in 2025. Remember to discuss both positive and negative aspects.
	[10]

	
	
	
	(i) Coal 

(ii) Nuclear 

(iii) Wind
	

	
	
	
	
	

	
	
	
	
	

	Q3.
	
	
	Choose ONE of the following topics.  Produce an answer to the question expressed in a form suitable for an intelligent lay audience.  Include a clear explanation of the key issues involved.

[Marks will be awarded for the clarity of explanation and argument (10), the effective use of supporting examples providing evidence of background research (10), and the correct use of English (5)]
	[25]

	
	(a)
	
	What roles did Edison and Westinghouse have in the early development of electricity supply?
	

	
	(b)
	
	Compare and contrast the use of AC and DC for electricity supply.
	

	
	(c)
	
	Describe the cycles of demand and the impact they have on the provision of electricity supply in the UK.
	

	
	
	
	
	

	
	
	
	Question 4 is overleaf.  Please turn over.
	

	
	
	
	
	

	Q4.
	
	
	A local District Council’s 25-year planning strategy has identified two locations (A and B) for major housing development with the target of following Eco-town guidelines.  These developments will take the form of domestic housing associated with local light industry. Site A, for around 750 new houses, is close enough to an existing town and major transport infrastructure for alternative forms of transport to be considered. Development B, of around 700 houses, is within a kilometre of an existing coal-fired power station.
[Answer BOTH PARTS of this question.  Marks will be awarded for the clarity of explanation and argument, the effective use of supporting examples providing evidence of background research, and the correct use of English.]
	

	
	(a)
	
	As consultant for the District Council Planning Department you have been asked to report on the various ways that electrical energy and space heating may be provided in a low-carbon, efficient manner over the planned cycle of development.  Discuss the different types of provision that could be used in sites A and B.  Although you may need to mention national-scale de-carbonisation of energy you should focus on possible local-scale solutions and match their likely capacity to estimates of demand.
	[15]

	
	(b)
	
	Consider at least four different ways that the local population at site A may be provided with alternative lower-carbon forms of transport to replace the oil-based car.
	[10]

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


END OF PAPER

                

1                                       TURN OVER                                                                             
PAGE  
3

