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Instructions

Answer any three questions 

Calculators may be used and all working must be shown

Time allowed: 2 hours

Question 1

With reserves of the more traditional fossil based fuels running out, the search is now on to find viable alternatives fuels and vehicles technologies.  Several of the alternative vehicle technologies have reached the prototype stage and in a few cases the production line.

Prepare a detailed report that clearly evaluates the following alternative technologies (1) Hybrid electric vehicles, (2) Battery electric vehicles and (3) Fuel-cell vehicles; paying particular attention to environmental impact and the factors that could affect their adoption.  (25 marks)

Question 2

Air pollution is a major concern for chemical plants, steel works and coal-fired power stations.  Off particular concern are particulate emissions which can range in size from 100µm to less than 0.5µm.  As the engineering manager for a chemical plant acidic gases and particulate emissions of less than 5µm are a particular concern.

Discuss the range of technology available to the engineering manager to control these emissions.  (25 marks)


Question 3

With rising fuel costs the need to prevent unnecessary heat losses from buildings has never been greater.

a) A building is 24m long by 8m wide by 4m high.  In the walls there are four windows 1m by 1.2m and there are two large doors 2.75m by 2m.  U-values are follows in w/m2 K: windows 5.0, doors 2.0, walls 2.5, roof 3.0 and floor 1.5.  Inside temperature is 18°C while outside temperature is 6°C.  The specific heat capacity of air is equivalent to 1300 J/m3 k.  There are 1.5 air changes per hour.

Calculate the total heat loss from the above structure using the formula below.  								        (12 marks)

QF = U x A (tai - tao)
QV = Constant x n x V x (tai - tao) / 3600

b) Assuming the building is a heavyweight structure and is occupied for 5 days per week and 12 hours per day and is heated by a modern highly responsive gas warm air heating system with a seasonal efficiency of 80%.  Natural gas costs 5.6p/kWh and the building is located in a region which experiences 2084 degree days per year.  Using the heat loss value calculated in part (a) and the attached values in Tables 1 , 2 and 3 calculate the annual energy demand using the equation below and the annual fuel costs 

E =     QT____ x SDD x 24 x 1
        tai – tao			      η

(8 marks)

c) Discuss the factors that can influence solar heat gains in the building.  
(5 marks)

Question 4

With governments across the developed world looking to reduce their ‘Carbon Footprints’ many countries are seeking to develop renewable sources of energy

Analyse the various renewable energy sources available, discussing the advantages and disadvantages of each.  Comment, on which you think are the most realistic options.  (25 marks)


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
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