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Reduce CO2 emissions
We are all aware of Global Warming – potentially the greatest challenge mankind has ever faced.

Extend Fossil Fuel Reserves  

Our North Sea oil and gas are running out and we will soon become net importers of energy.

Save Money 

Sometimes for people who are in extreme fuel poverty it is a choice between eating or staying warm.  It has been estimated that cold related illness costs the Health Services £1 Billion a year.  The average fuel bill has risen by over 50% over the last couple of years.

Through saving energy we can help to save the planet, reduce the pressure on our reducing reserves of fuel and save money that could be better spent than through wasted electricity and gas.
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This picture was taken from a satellite moving in night orbit around the earth. See how much energy (lighting) is being used in North America, Europe and (anyone know) Japan. 

Just as importantly look how much is used in Africa, South America, Australia, India and China.  All people want the standard of living that we enjoy in the ‘civilised’ rich western countries, but can the earth support all this energy use? 
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Let’s have a look at ‘global warming’ and the part that carbon dioxide plays in making it worse.
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All of the earth’s energy (apart from a small amount of radioactivity) comes from the sun.  The sun’s heat passes through space and a proportion passes through our atmosphere to heat the earth’s surface.  The earth heats up and re-radiates heat, but at a different wavelength.  This wavelength is absorbed by CO2 and water vapour, trapping the heat energy in the atmosphere. 

The diagram shows the main effects.  Scientists say that the earth has warmed by over 1.5 oC since the Industrial Revolution – doesn’t sound much but if the earth warms by a total of 3 or 4 oC, then the Greenland ice cap could start an irreversible melting process that would raise sea levels by over 7 metres. Already glaciers all over the world are receding and weather patterns are altering.

Interesting fact 

Air travel adds to global warming through fuel use, but there is also an enhanced problem with night flights.  When planes fly at high altitude, water vapour from the exhaust gases forms high level clouds.  Clouds absorb the earth’s re-radiated energy but they also reflect some of the incoming energy from the sun, partially balancing the effect.  At night, however, these high level clouds only act to keep the heat trapped. 
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We can learn a lot about the effect of Global Warming by looking at the other planets in our Solar System.  We know that when we are close to something very hot, we heat up too, but the further away we are, the less we heat up.

Mercury is the closest planet to the sun; it has no atmosphere and heats up to 350 oC during its day (hot enough to melt lead) and cools to minus 180 oC at night – a huge swing in temperature.

Venus is the next planet; it is much further from the Sun than Mercury but it has a thick carbon dioxide atmosphere and has an average day and night temperature of 500 oC.  Venus should be cooler than Mercury because it is further from the Sun, but because of its carbon dioxide atmosphere, it is much hotter. 

Earth is the next planet and we have an average temperature of 15 oC at the moment but, as we increase the carbon dioxide in our atmosphere, we are gradually heating up. 
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The Government has accepted the fact that we have to do something meaningful and long lasting to reduce greenhouse gas emissions, but just in case - don’t buy a house too near the coast.

The recent announcement of 6GW of new off-shore wind generation will take us well on the way to achieving the 10% renewables target by 2010, but as our energy supplies become increasingly dependent upon imported gas and oil from Europe and beyond, we need to further increase our renewables input in the UK. 

The Government is putting the UK on a path to a 60% reduction in carbon dioxide emissions by 2050, so we can expect much more legislation on the energy front.  A bill covering climate change and cuts in carbon dioxide emissions is currently being considered by the government.
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Our extraction of North Sea oil and gas reached a peak in 2002 and has been declining since then.  Our energy consumption continues to grow and so we are importing more fuel from some very volatile parts of the world.
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The whole of our Industrial Revolution was powered by coal, which is again becoming our major fuel for electricity production, replacing gas. 

Coal produces 75% more CO2 than gas for the same amount of energy.  China and India are both fast growing economies and they each rely heavily on coal for their power. 

The growing use of coal and the growing energy use of developing countries make it increasingly important to reduce the amount of energy that we use.
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Tremendous feats of engineering have enabled us to drill into the sea bed of the North Sea and recover the reserves of oil and gas, but these are declining and new reserves are increasingly difficult to find. 

Our energy use continues to grow and we will have to become more dependent upon imported fuel.  The more demand there is for a dwindling reserve, the higher the price will be and fuel prices have risen by over 50% over the last couple of years. 

Governments can help buffer the price rises to a degree, but in the end we must use less and develop alternative energy sources.
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Many organisations and individuals have found that energy savings of up to 20% can be made without spending any money, just by reducing the amount we waste, by turning off unwanted lights and appliances and not leaving equipment on standby.

Even more savings are possible if we spend a little on insulation, more efficient lighting and better boilers.

Coventry, Warwickshire and Worcestershire are working together during October 2006 to encourage people to turn off unwanted lights and equipment left on standby.  There will be a ‘switch- off’ week from 30th October to 3rd November, building to a two hour period from 4:30pm to 6:30pm on Friday 3rd November, when Central Networks will monitor consumption levels to see the effect that 11/2 million people can have on consumption.  If a lot of people all do a little it can hopefully add up to a big effect.
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Here is a typical house, showing how the heat leaks out.  The biggest loss of heat is from the wall and that can be easily remedied by cavity wall insulation.  The next largest is the roof and we can easily lay insulation over the ceiling joists.
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This is what 10” of loft insulation looks like.  It comes well above the level of the joists, so warning notices are put up above the loft hatch and a walkway is left for access to any tanks or equipment in the loft space.
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There are a few early examples of cavity wall construction but it only became the norm after the war in the 1940s.  Cavity walls will always have the full sides of bricks on view – no end-on bricks.  Cavity fill is a simple process, drilling small holes through the mortar joints and injecting the fibre insulation material. 
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A condensing boiler is an ordinary boiler with an extra heat exchanger attached. 

Normally flue gases would leave the boiler at anything up to 200 oC, losing useful heat to the atmosphere.  When the flue gases are cooled right down, the moisture carried in them starts to condense out – hence the name ‘condensing boiler.’ 

The condensing boiler is more expensive because of the extra heat exchanger and it costs a little more to install because there needs to be a condensate drain provided.
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What can we all do to save energy?

· Turn off lights when the room is empty or when daylight is adequate.

· Make sure blinds are drawn when they are not needed to reduce glare and ensure that windows are not covered by posters, etc.

· Don’t leave outside doors and windows open unnecessarily.

· Keep a track of energy use and internal temperatures and inform staff if it is too hot.  Don’t open the window to control overheating in winter; open the inside door and turn down the thermostat.  

· Turning down the thermostat by 1 oC can save nearly 10% of fuel use.
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Solar photovoltaic panels are a form of renewable energy.  Panels on the roof and side of the EPIC building in Warwickshire convert the sun’s rays directly into electricity. 
Eliot Park Innovation Centre (EPIC) is a new multi-occupancy business development located next to the George Eliot Hospital on the main A444 road linking Nuneaton with Coventry.  

This multi award-winning building has the largest installation of photovoltaics of its kind in the Midlands; the photovoltaic panels react to daylight and generate electricity.  Captured energy is used within the building and when demand is low, the surplus is sold to a third party through the National Grid.  In full daylight the panels will generate enough power to run up to 700 PCs, boil 42 kettles or supply 10,000 energy saving light bulbs. 
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Wind-farms generate electricity from the power of the wind. The UK is the windiest country in Europe and we are building large numbers of wind-farms on land and offshore. 

The machines in this picture each generate 1.5 mega watts and you can get an idea of their size by the way they dwarf the ships underneath them.
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There are several components common to most reactors:

· Fuel – Pellets of uranium oxide arranged in tubes to form fuel rods

· Moderator -  a material in the reactor core used to slow down the neutrons released by the reaction, so they can cause more fission reactions (water, heavy water or graphite )

· Control Rods -  Neutron absorbing material to control or stop the reaction (boron or cadmium).

The pressurised water reactor is the most common type of reactor worldwide. It uses ordinary water in the main core of the reactor and gets up to temperatures of over 300oC. In the UK we have mainly gone for Gas Cooled reactors ( Magnox and AGR ) that use carbon dioxide in the main core and get up to temperatures of 650oC.

Our nuclear power stations are getting old and 9 of the 12 we currently have are due to close over the next 10 years. It takes at least 10 years to plan and build a nuclear plant.

A new type of nuclear power called ‘fusion’ is being developed, but this could be at least 30 years away from commercial production of power.  Fusion is the way that the sun produces our energy and is the reverse of fission – instead of splitting atoms, it fuses them together.  It is much safer than fission and does not produce the volume of radioactive waste.   
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Scientists have identified the problem we face in Global Warming and the debate is now not about whether or not to act, it has moved onto how soon and how much we must do. To ignore the problem is no longer an option.
Everyone working together can knock 15 to 20% off a school’s energy bill and you can do the same at home.
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In October Warwickshire County Council is teaming up with Coventry and Worcestershire to see what energy we can save if we all work together – that’s 11/2 million people.

We will ask people in their homes, in schools, in factories and offices to:

· Turn off unwanted lights.

· Turn off electrical equipment and not leave it on standby.

· There will be lots of events during ‘Switch it Off Week’ starting on 30th October; then on Friday 3rd November the electricity company will measure how much we have saved. 

· So let’s all work together and show the rest of the country what we can do!
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Leamington Spa town centre under flood in 1998.

The Govt. Chief Scientific advisor has said that if CO2 levels reach 550 parts per million, we could entirely lose the Greenland ice sheet and billions of gallons of water will flood into the Oceans raising sea levels by 7 metres. We must keep below 500ppm to avoid the worst consequences of climate change.

A new report from the Tyndall Centre for Climate Change has put the CO2 limit even lower at 450 ppm. 

We are at 380 ppm now and currently rising at 2ppm each year – so you could say we’ve got between 30 and 60 years left to sort it all out.
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Motivation campaigns must get the whole school to work together, to change people’s attitudes to waste and to do this you will have to win over teachers, governors and children.
Poster campaigns will have a short-term effect but to get real savings you will need the three key elements of training, incentive and feedback in place.

Training – put energy costs into perspective, present the facts in a straightforward manner and show people that they can make a difference.

Incentive – Our fossil fuels are running out, global warming is changing our environment and money that is wasted on fuel and electricity could be used in far better ways.

Feedback – Essential to keep the pot boiling.  Let them know what they have achieved – school notice boards, newsletters, assemblies, prizes.
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These are Warwickshire County Council’s related Greenhouse gas emissions for 2002/3; note that heating, lighting and running equipment in buildings (including schools) represents 51% of total emissions, accounting for 38,723 tonnes of CO2.  

The next biggest sector is commuter transport (taken from 2001 travel survey data, factored up for all 16,000 Council employees).

The priority areas where emissions can be reduced include energy efficiency in buildings, energy awareness of staff, green travel planning and energy efficiency in street lighting and traffic signals.

Emissions for the entire county of Warwickshire are estimated to be currently 4.6 million tonnes per year.
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End
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