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Teacher’s notes - Renewable Energy 

Take a quick walk around the site to see where all the examples of renewable energy are. Some are just displays. Some are producing very useful energy.

Frequently when people talk about using renewable energy they seem to be only thinking about generating electricity. On site there are:

· 4 different ways of generating electricity renewably 

· 3 ways of using renewable energy to heat things 

· 1 way of using renewable energy for some transport.

Sources to be seen are wind, water (two forms), solar (in 3 ways, not including photosynthesis), biofuels, and muscle power (apart from the pedal generator in the Power House).

See if you can identify what they all are. This is not a guessing game! It’s designed to get you observing and questioning as you observe.

4 ways of generating electricity: 


wind


hydro-electricity


solar cells (photovoltaic cells)


wave

3 ways to heat things with renewable energy:


solar water heating


passive solar space heating (new shop & Self-build house)


woodchip burned for heating

the transport one:


cycling

There are other renewable ways of generating electricity available to us in Britain which we do not display at CAT. What are they?


tidal


other biofuels (oilseeds, straw etc.)

There is no significant potential for using geothermal to generate electricity in Britain

Some of these ways of using renewable energy have extremely low impacts, particularly the solar heating ones. However, all have some sort of impact. 

These impacts vary enormously in their importance. When considering each technology we need to ask certain questions;


Does its use increase the greenhouse effect (and thereby add to climate change)?

Does it cause physical pollution of air, water or land?

What is its energy payback (the amount of energy that goes into the whole process compared to the amount you get out in its lifetime)?

What does it cost in financial terms?

Does it occupy a large amount of useful land?

How much usable energy could we get from this?

There are more questions that you could add to this list but these are arguably the most important.

As you go round and look at these technologies on the site make notes on the different technologies in relation to these issues (but you wont find all the answers out on the displays). 

· Passive solar – sometimes costs more, produces pleasant, light spaces  

· Solar water heating – costs a fair bit, good efficiency and energy payback

· woodchip burned for heating – produces CO2 which should be absorbed by replacement trees, uses land

· cycling – fitter people
· wind – fairly cheap, very good energy payback, uses land but not valuable land, no physical impact except a concrete pad, huge resource

· hydro-electricity – very cheap in long term, extremely good energy payback, changes a landscape permanently, not a large resource in Britain (huge schemes elsewhere in the world sometimes have huge negative impacts)

· solar cells (photovoltaic cells) – could go on roofs and not occupy space, expensive, energy payback not nearly as good as wind or water (but better than fossil fuels or nuclear), supplies most in summer when we use least (but have less from wind and hydro)

· wave – does not occupy land (except a bit on coasts), large resource,  needs more development
· tidal – cheap in the long term, very good energy payback in long term, very predictable (comes twice a day, every day), can mean barrage across estuaries which changes habitats of wading birds (what happens to those when sea levels rise 2m?)

· other biofuels (oilseeds) – uses land, sometimes a lot of processing (not always)

Think about impacts in another way. People often get concerned about installing a particular type of energy generator in a place because of its impact on that particular place. We need to think about what its impact would be globally. For example, if it cuts down CO2 emissions it will, to some degree, reduce climate change and might save lives in areas prone to drought or to flooding thousands of miles away. 

But also, think about what will happen to that particular place itself if we do not do something serious to reduce CO2 emissions?


See comments on tidal above but also all landscapes will change
We need to plan a sustainable future for Britain. We need to use renewable sources of energy but we also need to use it efficiently so that our need to generate it is as low as possible.

Think about what time of year the particular sources you have listed will produce most energy and when they will produce least.

What would an energy mix look like that would produce what we need when we need it?

