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Instructions

Answer any three questions from four

Calculators may be used and all working out should be shown

Question 1

Fossil fuels continue to provide significant quantities of electricity to the National Grid. 

a) Explain in detail the process of generating electricity in a fossil fuel based power plant and the respective applications of the various fossil fuels in the supply of electricity to the National Grid. 
(10 marks)

b) Given the need to continuously improve the overall efficiency of the power station discuss the process based features of a typical fossil fuel power plant that help to improve its overall operating efficiency.

(15 marks)

Question 2

The use of nuclear power to generate electricity has always been a controversial subject.  

a) Discuss the advantages and disadvantages of using nuclear power to generate electricity. 
(10 marks)

b) Describe is detail the generation of electricity via the Nuclear Fuel Cycle from the extraction of the fuel through to its final disposal.  
(15 marks)


Question 3

There are many forms of renewable energy, and with rising fuel costs and growing concern over climate change, renewables are seen as a good alternative source of electricity.

a) Concisely explain what geothermal energy is and how it is produced.

(3 marks)

b) Discuss the types of technology available to convert geothermal energy into electricity.  
(10 marks)

c) Traditional sources of energy from fossil fuels are always receiving bad press with regards to their environmental impacts.  Analyse the various environmental impacts associated with geothermal energy
(12 marks)


Question 4

Lighting serves many purposes in industry from basic health and safety function through to task illumination.  In order to achieve the right balance in the workplace lighting must address a wide range of factors.

a) In many lighting systems overall efficiency can be reduced by poor maintenance.  Discuss the issues that a typical lighting maintenance scheme would look to address.
(6 marks)

b) A laboratory 16m x 11m and 3m high has a white ceiling and light-coloured walls.  The working plane is 0.92m above the floor.  The luminance factors are 70 for the ceiling and 50 for the walls.  The maintenance factor is assumed to be 0.9.  The illuminance required for the task is 700 lumens/m and the lighting design lumens are taken as 5300 lumens.

(i) Calculate the number of luminaires required.
(6 marks)

(ii) New streamline double-lamp luminaires are to be used and their normal spacing-to-height ratio (SHR) is 1.85.  Calculate the ratio of spacing to height above the working plane.
(3 marks)

(iii) Assuming each luminaire uses 140 w calculate the overall power consumption for the room
(1 mark)

(iv) Assuming that each luminaire is in use for 9 hours a day, 5 days a week and for 47 weeks and electricity costs 11p /kWh. Calculate the annual energy cost of the luminaires and suggest briefly how the company could reduce its lighting costs.

(5 marks)

c) Clearly distinguish between the terms contrast and glare when used in lighting.
(4 marks)


Table for utilisation factors
Luminance factors  Room Index
	Ceiling  Walls  0.75    1   1.25  1.5   2    2.5   3     4     5

	70	     50	      48	  53 	59    64   71   75   79   83   86

	70	     30	      40   46	51    57   64   69   73   78   82

	70	     10	      35   40	46    51   59   64   68   74   78

	50	     50	      43   48	52    57   63   67   70   74   76

	50	     30	      37   41	46    51   57   62   65   70   73

	50	     10	      33   37	42    46   53   58   61   67   70

	30	     50	      39   42	46    50   55   59   61   65   67

	30	     30	      34   37	42    46   51   55   58   62   65

	30	     10	      30   33	38    42   48   52   55   59   62
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