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Question 1
A large majority of systems that are being used to generate electricity from the sun utilise photovoltaic based technology.  A more recent development has been the use of solar thermal power generation.

a) Explain in detail two different solar thermal power generation methods that can be utilised to produce electricity.
(12 marks)

b) An environmental engineer has been asked to determine the number of solar panels required for a new installation and has been supplied with the following data: -

Low temperature -8°C
PV test temperature -25°C
Temperature Coefficient VOC – 0.3% /°C
Open Circuit Voltage VOC = 44V
Inverter max input voltage 550V

Calculate the number of solar panels required by the system.
(7 marks)

c) [bookmark: _GoBack]A building has a mains circuit breaker that is 190A and the bushbar is 225A.  Determine what would be the largest inverter you could connect to the installation.

(6 marks)
Question 2
Of all forms of renewable energy hydroelectric schemes are by far the most mature and established schemes on a global basis.

a) A small mountain stream is being considered as a possible source of electricity generation.  It has a head height of 15m and a flow rate of 5m3/s.  Critically evaluate what kind of turbine would be most suitable for this kind of operation.
(12 marks)

b) An old mill is to be converted into studios and offices and the developers are considering installing a water wheel to generate electricity for the mill.  Critically analyse what types of water wheels are available and what measures can be taken to maximise efficiency.
(13 marks)



Question 3
There are a multitude of factors that influence the efficiency and how much electricity is generated by wind turbines.

a) Critically evaluate what factors will influence how much electricity wind turbines will produce.
(15 marks)

b) Critically analyse the costs involved with installing and operating wind turbines.

(10 marks)
Question 4
Biomass is one of the most plentiful and well-utilised sources of renewable energy in the world.  It is organic material produced by the photosynthesis of light and stored as chemical material that can be used to generate energy.

a) Evaluate the use of pyrolysis and gasification processes in the production of energy from biomass sources.
(10 marks)

b) Critically analyse the use of fluidised bed reactors and fixed bed reactors in the combustion of biomass products and any potential issues that have to be overcome.
(15 marks)
