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	Energy Questions (Teacher Notes)

	
	
	


Energy Sources
The selection and use of energy sources has economic, social and environmental implications. A wide range of energy sources have been used:

· Wood – This is probably the oldest form of energy source used by man. It is worth noting that wood is a ‘carbon-neutral’ fuel, as the CO2 produced from burning it is then used to form new wood. Wood from sustainable forests, where replacement trees are planted as each one is harvested, are regarded as a renewable form of energy.

· Fossil fuels – coal, gas, oil.

· Nuclear Energy.

· Sustainable energy sources – wind, solar, tidal, geothermal, hydro-electric.

· Hydrogen fuel cells.

In general, it can be easier to identify the key technical achievements that contributed to the development of nuclear energy and sustainable energy sources, as these are relatively recent. However, it should be considered that many of these technologies also depend on the conversion of energy to electricity, so it can be stored and distributed; and further, on the use of ‘bigger picture’ utility infrastructures implemented to support previous energy sources.

Converting Energy into Electricity
In most cases, energy is converted to electricity through the use of turbines. In principle, these are like working an electric motor in reverse. Rather than the motor being turned by the electricity, the turbine is turned by the energy source and electricity is produced. The motion of the turbine can be caused directly by the movement of the energy source (e.g. air turning a propeller, or water flowing) or as a result of heating water and using steam to turn the turbines (e.g. nuclear energy, burning fossil fuels). The notable exceptions are solar panels to produce electricity and hydrogen fuel cells.

Energy Storage
Most of our electricity is currently produced ‘on demand’, when it is needed. Some of the ways it can be stored include:

· Kinetically (e.g. by pumping water up a mountain and releasing it to flow through turbines when energy is required, in a hydroelectric system)

· Chemically (in batteries)

· In capacitors

· As hydrogen gas, for subsequent use in hydrogen power cells.

Infrastructure
The supply of energy to homes is dependent upon a utilities infrastructure. The major technological developments in this infrastructure, such as the development of the National Grid for electricity and transnational gas pipeline systems, should be recognised in the timelines created by the more capable students. The economic and efficiency reasons for developing large power plants are also dependent upon the ability to distribute energy through the National Grid. 
Questions for Discussion
The following are examples of questions that could be given to students to encourage their broader research in this area.

· What is the role of ‘resources’ in the generation of the electrical energy we consume?
· For each of the methods of generating electricity:
· What forms of energy are being transferred during the sequence? 
· What is the potential amount of energy that could be generated using each source?
· What are the economic and environmental arguments for each energy source?
· How are our energy needs changing, both in Western society and globally? What are the reasons for these changes?

· Which energy sources should be used to meet our future energy needs? Why?
· The operator of the National Grid has to balance the amount of electricity being produced with the amount that is required - there are decided patterns to consumption throughout the day and even year, with exceptional, although expected, variations in demand. Different types of energy source have different abilities to respond to this rapid change in demand. How will changes in the UK’s energy mix affect the way the Grid is operated? What impact could this have on our lives?


