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ANSWER Three QUESTIONS
Question 1
With demand for increased energy performance it is essential that heat loss from buildings is minimised.

a) An office has an external wall with a U-value of 1.25 W/mK and contains air at 20°C when the outside temperature is 1°C.  The internal surface resistance is 0.15m K/W.

Calculate the temperature on the internal surface of the wall using the following formula.
 = 
 (6 marks)

b) Explain what is meant by internal heat gains and their importance in designing heating systems.
(5 marks)

c) A building has a calculated fabric heat loss of 140kW when the outside temperature is 4°C and the inside temperature is 21°C.  The volume of the building is 92m3 and there are four air changes per hour.  The constant is equivalent to 1300 J/mK.

QV = 

Calculate the total heat loss from the structure.

(6 marks)

d) A building is occupied for 5 days per week for 16 hours a day.  It is of a heavyweight construction and is heated by an intermittent responsive plant with a seasonal efficiency of 80%.  Natural gas costs 14.0p/kWh and is located in a region which experiences 2825 degree days per year.  Using the heat loss value calculated in part (c) and the attached values in Tables 1, 2, and 3 calculate the annual energy demand and the annual fuel costs using the equation below.  The inside temperature is 21°C and the outside temperature 4°C.
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	(8 marks)


Question 2
Geothermal energy is heat from within the earth and it can be used to generate electricity or provide heat for buildings.

a) Explain two geothermal technologies that can be used to generate electricity and the issues associated with their use.
(10 marks)

b) Discuss the environmental implications of using geothermal energy to provide heat and generate electricity.
(10 marks)

c) Explain the principle behind how ground source heat pumps are used to provide heating in buildings.
(5 marks)

Question 3
Evaluate the main stages of the nuclear fuel cycle, clearly indicating any areas where environmental pollution could occur.
(25 marks)



Question 4
Increasingly, work areas and offices utilise air conditioning systems to provide an all year round comfortable working environment.

AED = Q x SDD/dt
AEC = 0.5 x AED

a) Evaluate what factors need to be taken into account when designing air conditioning systems.
(10 marks)

b) A company occupies a three storey office building which has a floor area of 600m2 per floor and has occupancy of one person per 6m2 of floor.  The heat gains are 110W per person; lighting 12W/m2 and desktop computer which are evenly spread throughout the building are 23W/m2.  The air conditioning plant is centralised.  External heat gains are 80kW and summer design indoor and outdoor air temperatures are 20°C and 31°C respectively.  Standard degree hours are 6,250.

(i) Estimate the annual energy consumption.
(9 marks)
(ii) Determine the performance indicator for the building.
(2 marks)
(iii) Calculate the annual carbon dioxide emissions using a factor of 0.27.
(4 marks)






Diwedd/End



Table 1:	Correction Factor for Length of Working Week

	Occupied Days per Week
	Lightweight building
	Heavyweight building

	7 days
	1.0
	1.0

	5 days
	0.75
	0.85




Table 2:	Correction Factor Length of Working Day

	Occupied Period
	Lightweight building
	Heavyweight building

	4 hours
	0.68
	0.96

	8 hours
	1.00
	1.00

	12 hours
	1.25
	1.02

	16 hours
	1.40
	1.03



Table 3:	Correction Factor for the Response of Building and Plant

	Type of heating
	Lightweight building
	Medium weight building
	Heavyweight building

	Continuous
	1.00
	1.00
	1.00

	Intermittent (responsive plant)
	0.55
	0.70
	0.85

	Intermittent (with long time lag)
	0.70
	0.85
	0.95




