 Make   your 
         own  clean
The future is uncertain.   Supplies of fossil fuels will become erratic and more expensive.   Air pollution reduces quality of life and climate change is becoming a severe threat,   People can stop burning fossil fuels and start to use renewable energy to power their homes and transport.  
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                       ENERGY 
Why ?                            
Energy security 

Each week the world is using up fossil fuels that took about 20,000 years to create. This cannot continue for much longer but we need to find new energy sources.  During the next ten to twenty years the availability of cheap oil will peak and it will become more expensive.  In the UK we are using up indigenous oil and gas supplies and will have to compete against growing demand from developing countries in future.  Coal could contribute to our energy needs if secure ways of removing and storing carbon are utilised. Nuclear energy currently provides a fifth of our electricity, about 5% of our total energy requirements.   Energy saving and renewable technologies have been largely neglected but they could make a major contribution to future energy security and help to combat climate change.   

Global warming 
When we burn fossil fuels, we put back into the atmosphere carbon dioxide which has been stored for millions of years.     Scientists have known about the ‘Greenhouse Effect’ for over a century.  Without global warming gases trapping part of the Sun’s heat the Earth would be bitterly cold.   Venus has a very high level of carbon dioxide in its atmosphere and the temperature there is 900C!   This is not because Venus is nearer the Sun than we are, because scientists have measured the sunlight which penetrates the clouds around Venus and it is less than the sunlight which reaches the Earth. 
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There is a natural cycle for the volume of carbon dioxide in the Earth’s atmosphere, which for at least 800,000 years has ranged between 180 parts per million (ppm) during the ice ages and up to 280ppm in warmer periods. The activity of sunspots and variations in the trajectory of the Earth around the sun affect the amount of sunlight striking the surface.  During cool periods, more carbon is stored in carbon sinks, such as the oceans, soil and permafrost, but this is released back into the atmosphere when the planet warms again.   Scientific data acquired from soil samples, tree records and ice cores shows a correlation between the carbon dioxide in the atmosphere and the global average temperature.   We are now well outside the natural variation, with 380 ppm of carbon dioxide in the atmosphere, which is continuing to rise.  The projection from the MetOffice shows a sharp rise of 3C to 6C by the end of this century.   
Feedbacks

The rate of global average temperature increase is accelerating due to several factors known as ‘feedbacks’:
· as the ice melts in the Arctic, Antarctic and the glaciers around the world, less of the Sun’s energy is reflected back into space because the darker surfaces absorbs more sunlight.   This is known as the ‘albedo effect’.
· the warming atmosphere holds more water vapour, which is itself a greenhouse gas.

· soils give out more carbon dioxide as the earth warms. 

· There is evidence that the permafrost, formed thousands of years ago, is beginning to melt. If this continues, it could return more carbon dioxide to the atmosphere than the total carbon dioxide emitted by the burning of fossil fuels every year.      

· if these trends continue, the rainforests, which absorb much of human carbon dioxide emissions are likely to die off due to rising temperatures and changes in rainfall.  
· It is also possible that the oceans will not be able to continue to absorb so much carbon dioxide.   
Avoiding dangerous climate change 
In 2005 the UK Government held a conference to decide how to avoid dangerous climate change.  It was agreed that the global average temperature should not be allowed to increase by more than 2C.   Since then the Government’s Chief Scientist has advised that this will not be possible and an increase of 3C cannot be avoided.   Scientists have recorded a doubling of the rate at which the Greenland ice sheet is melting and there is evidence of possible destabilisation of the West Antarctic ice sheet. If either of these melt fully, the sea level could rise by about 20 ft, which would threaten cities like London and New York.  People living on low lying islands, such as Tuvalu, are already being forced to leave their homes due to sea level rise and a hundred million people in Bangladesh are threatened with the loss of their homeland this century.    There will be more weather extremes.  Storms and hurricanes will increase in severity and studies indicate that climate change is beginning to exacerbate droughts and forest fires.  Southern Africa is expected to suffer up to a 50% decline in rainfall. 

Living structures
If we continue to increase the level of global warming gases in the atmosphere, ecologists predict that we will lose about 35% of all species by 2050. Myriads of life forms have taken aeons to evolve and provide the ecosystems on which human life depends.  In the past, habitats have changed over lengthy periods, but largely due to human activities, the pace of climate change is increasing and the latest research suggests that up to half of Europe’s plant species could be under threat this century.   Every year the world’s oceans are taking up one tonne of carbon dioxide for each person on Earth, which is causing the water to become more acidic, with potential severe consequences for marine life. 
Air pollution 

Air pollution contributes to the early death of about 24,000 people every year in the UK and reduces the quality of life for millions of others, particularly in urban areas.  
Frequently asked questions 

Can we absorb our carbon dioxide emissions by planting more trees?  
It is excellent to plant more trees but each person would have to plant several hundred every year and maintain them for a century to offset the UK’s greenhouse gas emissions.  It is better to obtain energy from plants rather than fossil fuels, because they recycle carbon dioxide which is already in the atmosphere, rather than taking it from ancient underground stores where it has been for millions of years.     
Why did we have such a cold spring in 2006 if the Earth is warming?

An increase in the global average temperature affects long established circulations in the atmosphere and the world’s oceans.  It may cause colder weather in some regions and hotter in others.  Colder local weather may be caused by changes in the North Atlantic Oscillation if there is lower pressure over the Azores than over Greenland. Climatologists also make allowances for fluctuations caused by sunspot activity or occasional large volcanic eruptions. Warmer global temperatures could cause a slowdown in the Gulf Stream, which brings heat from the equator equivalent to a million power stations. 
Why do some scientists say that global warming is not happening?

Few scientists who have studied the scientific data do say this.  The media often give time to people who know nothing about the subject, or even want to hold back progress, like the ‘flat-earthers’ in previous centuries. Some want to avoid liability for the pollution they are causing as litigation has been started by the first nations to suffer the impacts of global warming.   The overwhelming number of scientists state that global warming is a severe problem caused mainly by human activities.  During the past year world governments have received such a statement from the scientific organizations of the following nations:  Brazil, Canada, China, France, Germany, India, Italy, Japan, Russia, South Africa, United Kingdom, and United States of America.  

Lord Rees, President of the UK Royal Society stated: ‘Because of time-lags in the climate system we are setting in motion today a series of potentially very serious consequences that will be played out at  a future time when there will be little that can be done to prevent them.’ He recommends an international programme to expedite the introduction of renewable energy, perhaps funded by a carbon tax.  The Environment Minister, David Miliband, said that he was shocked by the evidence about climate change: the truth is staring us in the face, climate change is here in our country and technology to produce carbon-free fuel must be rolled out on a mass scale.   
Aren’t we on track with emissions reductions?  

Most of the reductions in UK greenhouse gas emissions were made in the early 1990s when we changed from burning coal to gas, which contains about half the carbon. In the past decade there has only been a 2% reduction in greenhouse gas emissions and even this does not take into account the move of some of our manufacturing industries overseas.  Globally, emissions are increasing, with uncontrolled aviation emissions and about $700million every year being invested in energy, mainly in the established inefficient, polluting industries.  The UK Government is initiating some new measures, but what is needed is a comprehensive programme to change investment from fossil fuels to energy saving, low carbon and renewable technologies.   
The good news is that it is not difficult to
MAKE YOUR OWN CLEAN ENERGY!

For decades we have been living in an era of cheap fossil fuels and this has encouraged widespread inefficiency and held back the commercialization of new energy technologies.  Massive savings can be made if we insulate our buildings and introduce efficient and renewable energy technologies.  There will be lifestyle changes, but they can be beneficial if properly planned. At present, about two thirds of the original or ‘primary’ energy supplied to the national grid is wasted, mainly because it is uneconomic to transport the heat generated.  Our transport system is even less efficient, wasting up to 80% of the primary energy in urban driving.    Generating our own heat and power locally, employing energy saving technologies, making use of energy from the sun, wind and waste and growing energy crops where practicable will enable us to make immense reductions in the amounts of energy which are distributed on a national and global scale. These measures could also help developing countries to establish their own clean energy infrastructures. 
Implementing new energy technologies
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One or two solar panels can provide basic electricity for lighting, fridges, TV, radio and computers as well as emergency back up for central heating control systems.  A complete solar roof is available. The photovoltaic (PV) tiles contribute electricity and the thermal panels provide hot water.  The solar and thermal tiles are fitted to the roof battens like conventional tiles.  This can be supplemented by other renewable energy technologies, micro wind turbines, heat pumps or micro generators powered by biofuels from waste or energy crops. Local communities can have their own plants generating electricity and heat from the waste which normally goes to landfill sites. 
Energy can be produced from agricultural and forestry waste.  British farmers are keen to grow energy crops on set aside or underused land, which will not reduce the amount of food they grow. Energy can be obtained from local micro hydro systems or well sited offshore wind and marine energy farms. Scientists and engineers are working on other ways to produce energy, from algae or innovative solar units or by modifying tankers to collect and store wind and wave energy in the form of hydrogen.
Local energy generation 

A combined heat and power (CHP) unit will provide both electricity and heat from much the same quantity of fuel which at present provides only electricity, substantially reducing the energy needed for heat and power in buildings. Highly efficient fuel cells will further reduce fuel requirements. In combination with energy efficiency measures, buildings could in due course become self sufficient in energy.     Technology has been developed which enables local authorities to generate electricity and heat from the waste which would normally go to landfill sites.  The contents of the domestic black bag can be converted to high quality biofuels to power onsite combined heat and power units or fuel for transport.   
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Even sewage contains energy!    This 200 kilowatt carbonate fuel cell produces electricity from biogases obtained from waste water in Santa Barbara. California.   Forty five of these fuel cells, ranging from 200 kilowatts up to 2 megawatts are already in operation around the world, powered by natural gas or energy from waste.  Alkaline fuel cells may also provide electricity and heat economically if they are powered by the waste which would normally go to landfill sites. It is estimated that, in volume production, the energy generated would cost no more than present electricity and they would not add to global warming gases.  
Smaller, 1 kilowatt size solid oxide fuel cells are starting to provide electricity and heat in European homes. 
The UK’s first operational fuel cell has been producing electricity and heat from natural gas in Woking, Surrey for several years.  In the North East of England, fuel cells are being used to power a lighthouse and a road sign and further developments are being planned.  Costs are coming down every year, but clean energy technologies would be more competitive if the users of fossil fuels covered their full cost, perhaps with the introduction of a carbon tax.  
Co-ordinated programme 

There has been no co-ordinated programme in the UK to develop these efficient and renewable energy technologies. The Department of Energy was formerly responsible for such development but since it was abolished Government backing has gone mainly to the global energy industries, not to the innovative energy companies which could provide solutions to the problems of future energy security, air pollution and global warming.   Renewable technologies are not as expensive as people believe.  Taking into account Government grants which reflect the cost saving to the nation of renewable energy, the additional cost over their lifetime of a solar panel and micro wind turbine providing basic electricity and a solar thermal panel contributing hot water would only be about a sixth of the amount we spend on leisure activities, a small percentage of average household expenditure.  CHP units will be more competitive when it is easier to export surplus electricity to the grid or if hydrogen storage is made available. 
Transport 
[image: image5.emf]
[image: image6.emf]Motorists can change to using the clean fuels which are beginning to become available. Green MotorSport’s vehicle can be powered entirely by biofuels from renewable sources. Cheaper battery powered cars give sufficient range for local journeys and more expensive batteries are already enabling a range of up to 300 miles on one charge to be achieved.   Hydrogen can also be utilised in an internal combustion engine while we are waiting for reductions in the price of fuel cells.  This will start to establish a hydrogen infrastructure.
This car (RIGHT) has been running on hydrogen for the past twenty years, with no engine wear and with very low emissions.  If you are using a solar panel and/or a micro wind turbine you can store surplus electricity as hydrogen or in the battery of an electric car.  Hydrogen can also be obtained from other low carbon sources. The first hydrogen fuel cell powered buses in the UK have just completed two years successful evaluation in London, where passengers were impressed by the quietness and comfort of their ride.  Another seventy hydrogen and fuel cell powered vehicles are planned for use by services in London. The compact PEM fuel cell is likely to become available to power transport within the next few years.
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A study at University College London, undertaken for the Department of Transport, found that lifestyle changes would be more effective than new technology in reducing carbon dioxide emissions from the transport sector.  
The tram (left) is the most efficient form of public transport.   A good public transport infrastructure is essential, preferably powered by hybrid fuel cell systems. Trams use less energy because wheels on rails are about three times as efficient as tyres on roads. Hybrid systems enable a smaller engine to be used and incorporate technology which recoups electricity when braking, called, regenerative braking. This is particularly beneficial in stop/start urban vehicles. Many short journeys could be undertaken on foot or bicycle.  Cleaner, quieter traffic would enable more people to enjoy travelling powered by their own energy!   
Building renewable energy capacity
 We will we no longer use gas and coal to produce electricity, use oil for transport and have a separate gas boiler for central heating, but we will use the same diverse renewable resources for electricity, heating and transport.  Energy will be part of our long term costs, like our homes.  Houses and garages will have the latest energy saving methods and will become self sufficient in energy.  Solar roofs will generate electricity and heat, supplemented by micro wind turbines and heat pumps.  Surplus electricity will be stored in batteries or as hydrogen to power fuel cells.  Energy will be obtained from household, agricultural and forestry waste as well as energy crops.  There will be back up supplies from well sited offshore wind and wave systems.  
Clean, efficient energy technologies are at present relatively expensive because fossil fuels are not covering their external costs.  This could be rectified if the Government attached a cost to pollution, perhaps a carbon tax.  We should not defer action any longer, as it will take at least twenty years to change our energy supply infrastructures and build the capacity to meet everyone’s needs for secure, clean energy.    The latest report from The Tyndall Centre for Climate Change Research says that we should be making 70% cuts in our carbon dioxide emissions by 2030.    
Public demand will get the ball rolling!
So far most of the taxpayers’ support for renewable energy has been allocated to the large electricity generators rather than innovative energy companies.  Public demand for clean energy technologies can change this. Energy should have a much higher priority and new and refurbished buildings should incorporate energy saving and renewable technologies.  Government grants could help to reduce the initial cost.  As technologies mature and production increases the costs will come down.  An allocation of a small percentage of the average household’s expenditure could start to provide clean heat and power and would be an insurance against rising energy prices, help to combat climate change and give freedom from reliance on unstable countries for fuels.   Local organisations can produce energy from their own waste and farmers can contribute to the provision of renewable fuels for homes and transport.
   The quality of future life on Earth depends upon us making the right decisions now! 

                                                www.futureenergies.com     www.greenmotorsport.com     www.fuelcellpower.co.uk
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