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Summary 

ECOVAST’s aim is to promote the well-being of the people and the heritage of rural Europe.   This mission is a permanent commitment, but it has to be constantly updated as the forces affecting the rural areas change.  One crucial area of change is in the field of energy, with rising public and political concern about long-term supplies of fossil fuels, the impact on the world’s climate of continuing to burn those fuels, and the need to promote both energy conservation and alternative sources of energy.    This wide agenda poses both a challenge and an opportunity to the people, the economies and the environment of rural Europe.  

Rural Europe
The rural regions of Europe are currently facing a period of significant change in the problems and possibilities that they must address and in the policies that apply to them.   These forces vary from country to country, and from region to region.  But many issues have wide application.  These include : 

· Change in systems of public support to farmers, which oblige farmers to focus more strongly on those products or activities for which there is a viable market

· Desire among many farmers to diversify their sources of personal or family income

· Concern about unemployment, under-employment or low incomes in the  rural areas, leading to out-migration from these areas ... and a consequent desire to create jobs in the countryside

· Concern about poverty, social exclusion and other suffering in the rural areas 

· Desire to sustain the quality and accessibility of public services in the countryside 

· Desire to protect the quality of landscapes, wildlife and the cultural heritage of the countryside

· The ‘sustainability’ agenda, with its focus on living within the environmental limits imposed by the planet. 

The energy agenda  
Rapid growth in the world’s population, coupled with extremely rapid economic growth in many countries (notably China and India) is causing a headlong rise in demand for energy, for use in construction, transport, heating and lighting, industry, agriculture and other economic activity.   A very high proportion of this energy is provided by use of fossil fuels – coal, gas and oil.   These fuels are mined or extracted in many parts of the world, and the total reserves of them could last for many decades ahead.  

But the financial and environmental costs of winning these fuels are rising, as are the political tensions and concerns about security of supply, for example in relation to the supplies in the Middle East and in Russia and the increasingly insatiable demand of China.  These factors are reflected in rising prices of fossil fuels.  Moreover, there is now almost complete consensus among scientists, and growing acceptance by the public and politicians, that burning of fossil fuels is a major contributory factor to the massive increase in emissions carbon and ‘greenhouse’ gases, which in turn are causing heating of the planet, leading to climate change which is already having catastrophic effect on the people and environments of many countries.   It is becoming dramatically and painfully clear that, as a total species and on a planetary scale, mankind must radically reduce these emissions if global disaster is to be avoided.   

Governments vary greatly in their grasp of this truth.   But throughout Europe, people are realising that – whether governments give leadership or not – patterns of energy consumption must change.   There is rising interest in, and increasing practical commitment to, energy conservation and the use of alternative sources of energy.   

Connecting the two agendas  
We believe that these two agendas – the well-being of rural areas, and a sane approach to energy – can and must be connected.    There is a ‘win-win’ potential here that must be grasped.    Key elements in this potential are :

· Energy conservation 

· Local generation of energy 

· Use of biomass

· Solar energy, both passive and active  

· Wind energy 

· Water energy

· Thermal energy.  

Energy conservation
On a global scale, mankind must reduce its call on fossil fuels, which are non-renewable and which contribute heavily to global warming and climate change.   Alternative sources of energy are available, or becoming so : but they cannot quickly meet the volume of demand for energy now served by fossil fuels.  Therefore a global imperative is to cut down that demand as much as possible.  

At more local level, energy conservation can offer high benefits to those who live in rural areas.   Where populations are sparse or scattered or distances between settlements are great, as applies in many rural areas, energy from external resources such as petrol or gas can be costly to deliver and may consume a high proportion of low average incomes.   Thus the saving of energy may be driven by financial necessity as well as concern about the world’s climate.  

Efforts of energy conservation in rural areas can in fact draw upon long traditions of construction, self-reliance and use of local resources.   

Buildings.  In many areas, the characteristic buildings are well suited – through the trial and error, the wisdom and skills of the people – to the saving of energy, the avoidance of heat loss, and the economical use of fuels.   Consider, for example, the thick timber walls of Scandinavian houses, the thatched roofs of German or Hungarian farms, or the thick stone walls and small windows of alpine buildings.   These features, with their natural insulation, keep out the cold in winter and the heat in summer, thus minimising the need to use energy in heating or cooling.    

Historic buildings where the ratio of glass to wall is often less than 20%, are better energy conservers than most new buildings. Windows that can be opened provide natural ventilation as well as light. In addition, historic buildings often include interior light/ventilation courts, rooftop ventilators, clerestories or skylights. These features provide energy efficient fresh air and light, assuring that energy consuming mechanical devices may be needed only to supplement the natural energy sources. Any time the mechanical heating and air conditioning equipment can be turned off and the windows opened, energy will be saved. Shutters can be used to minimize the problem of summer heat gain by shading the windows.  

In the warmer climates, buildings were often built to minimize the heat gain from the summer sun, with features such as exterior balconies, porches, wide roof overhangs, awnings and shade trees. Many of these buildings were designed with the living spaces on the upper floor to catch breezes and to escape the radiant heat from the earth's surface. Exterior walls were often painted light colors to reflect the hot summer sun, resulting in cooler interior living spaces.

Older buildings use less energy because they were built with a well-developed sense of physical comfort and because they maximized the natural sources of heating, lighting and ventilation. The historic building owner should understand these inherent energy-saving qualities.

(Conserving energy in Historic buildings

http://www.cr.nps.gov/hps/tps/briefs/brief03.htm)

Action to sustain these building traditions can serve a double purpose – to maintain the distinctive character of buildings, settlements and landscapes in each region, and to conserve energy.   

See Appendix 1 for Examples 

Building regulations and historic buildings, English Heritage 2004
Self-reliance.   In past generations, rural communities were more introverted that they are now.   With poor roads and slow vehicles, they could not go quickly and easily to distant towns to shop or work.  Thus they relied on local services, such as the village shop, post office, doctor, miller or blacksmith.   They did not depend on fossil fuel, as millions of rural people do today, to travel to towns or to receive goods sent to them from all over the world.    They were practicing a form of communal self-reliance.   

We cannot readily revert to life as it was before the tarmacadamed road and the internal combustion engine.  But we can seek a modern version of this communal self-reliance.   For social reasons, rural communities throughout Europe are seeking to sustain their local services, very often though communal effort such as the launching of community shops or community bus services.   There is growing effort to create jobs in the villages, so that people do not need to travel to distant towns to find work.   Such action can enrich social life and conserve energy.           

See Appendix 1 for Examples 

Pellworm Island, Germany

Use of local resources.   In past generations, rural communities used local resources to provide their energy.   Most widespread was the use of firewood, which is still the main fuel for millions of rural households.  In other areas, people used peat, oil-shale, surface coal, even mined coal.   They harnessed the wind, or the power of water, for milling wheat, sawing wood, weaving, making paper, and many other craft and industrial purposes, all on a local scale.   They used animals, rather than petrol-driven machines, for drawing ploughs, for powering fruit presses and for transport.  

These resources, and these uses, are still with us today and are more widely available and viable than is sometimes realised.   Our modern understanding, for example of the need to moderate carbon emissions and to safeguard wetland habitats, should oblige us to use resources in a sustainable way.  This implies a focus on what is renewable, and on efficiency and avoidance of harmful side-effects.   But the well-judged use of local resources can save the import of fossil fuels, and keep money and create jobs within the rural economies.    

See Appendix 1 for Examples 

Pellworm Island, Germany

Local generation of energy
The large-scale production of energy, and particularly of electricity, has brought enormous social and economic benefit to the people of Europe, indeed it has made possible the growth of cities.  Rural people too have benefited from reliable supplies of electricity or gas coming by wire or pipe to their villages and homes; and this has prompted many millions of them to move away from use of local fuels for cooking, heating or lighting.     

Until quite recently, this flow of energy has been one-way, that is from the major regional power stations to the urban or rural consumer.   But the rising costs of this energy, and the opening up of energy-supply markets, have recently prompted growing interest in the local generation of energy.   Such generation is, in general far more easily done in rural than in urban areas, for the reason that the countryside offers the necessary space and resources.    A growing number of rural communities or rural entrepreneurs are investing in heat-and-power plants, based on local waste materials or on biomass, or in water turbines, solar panel complexes, wind turbines etc, in order to meet local energy needs and also in some cases to feed into the regional or national grid, thus creating a two- way flow.   This can save money and create jobs in the local economies and (if it became widespread) could obviate the need for yet more massive and increasingly problematic generation at regional or national level.  

Locally generated energy requires a heat station or small power station that can be sited within a built-up area or otherwise designed to minimise visual impact within the landscape. Combined heat and power (CHP) maximises the efficiency of heat stations by generating electricity and producing hot water for space heating in buildings. Distribution of hot water for district heating by means of a network of pipes throughout a small town or neighbourhood is a common feature of urban areas in many parts of central and eastern European states. There are examples in Denmark of District Heating, derived from many rural sources such as biomass and animal residues, that serves a wide area of a town. 
See Appendix 1 for Examples 

Pellworm  Island, Germany – wind turbines and solar ‘farm’ owned and run by the local community.                     Denmark     

Use of biomass
Biomass is any substance containing non-fossilised carbon. The largest single source of energy for rural communities in most of Europe, up to one hundred years ago, was firewood.   For millions of rural people, it is still the main source of energy for cooking and heating.   It involves hard work for the user or the local supplier, but is a dependable and renewable resource.  The continued use of firewood can sustain jobs in the countryside, stimulate the sustainable management of woodlands, keep money in the rural areas, and reduce dependence on fossil fuels and imported energy.   Its adverse effects, including the release of carbon into the atmosphere, can be moderated by the use of modern techniques of preparation and combustion of fuel; and this innovation is now extending also to use of biomass fuels other than wood from traditional forest trees.  

The modern techniques include :

· the use of fuel-efficient stoves and boilers, such as the ‘Jotul’ stoves of Norway or the Swedish ‘Aga’

· the introduction of wood-chipping machines and wood-pellet plants and of boilers fed by these fuels 

· electricity generators based upon burning of biomass, which may be sawmill waste or crops (such as miscanthus or fast-growing willow) grown specially for the purpose     

· extraction or distilling of methane or ethanol from biomass, such as sugar beet or animal manures. Conversion of animal waste including carcasses, using heat and pressure to produce 42 gallons of hydrocarbons (diesel fuel) from one ton of carbons (fat, bone and protein).

Such techniques can have the added benefit that they offer to European farmers new markets for non-food products.    The viability of the widespread application of these techniques has still to be proved, and their environmental impacts must to be closely scrutinised, but they appear to offer significant opportunity for many rural communities.  

See Appendix 1 for Examples 

Energy grass, Hungary

Denmark          Biofuels UK      Finland
Solar energy, both passive and active 

The sun is the indirect source of all the energy that we use – coal, oil, gas, nuclear power, water, wind, biomass and geothermal energy.   But its energy can also be used directly.  For example, in Cyprus, almost every house has on its roof a solar panel and hot-water tank, which provides most of the hot water used by the household.   Modern technology, and modern understanding of thermal systems, allows the sun’s heat or light to be tapped, in ‘passive’ or ‘active’ ways, to provide energy for homes, businesses or whole communities.  

‘Passive’ solar energy is that which is caught, through the skilful design of buildings, in the structure of those building or in the air or water circulating within them, and which is then released over time or when needed. 

See Appendix 1 for Examples 

West Oxfordshire UK

 ‘Active’ solar energy is that which is caught by photovoltaic cells or other mechanisms and converted into electricity or heat.    These mechanisms are not dependent on sustained direct sunlight : they can draw energy from light or atmospheric heat even on over-clouded days.   As fossil fuels, or electricity based upon those fuels, become more expensive, so the comparative costs of active solar energy fall.   Solar panels on roofs are becoming increasingly common on both new and pre-existing buildings : with careful design, they can blend into the distinctive local patterns of the built environment which are part of the valued character of rural Europe.  

See Appendix 1 for Examples 

Ancient Greece, modern Austria and Germany

Wind energy 

Europe – with its Atlantic coast, its mountains and broadly temperate but volatile climate – has tremendous resources of wind power.    The wind has indeed been used for many centuries, for example in the corn mills of Crete or Majorca, with their sails of cloth, or the array of wind-driven pumps which sucked water out of the land below sea level in the Netherlands.   But the modern technology of wind turbines has transformed the scale of this activity.  It is now possible to generate great amounts of electricity from turbines mounted high on the windiest mountains, such as the ‘Gates of Hercules’ in south-west Spain, or on the flattest sea-coasts such as those of Jutland in Denmark.  

Such turbines prompt a key question - ‘who benefits?’   In the case of many big ‘wind farms’ (i.e. large complexes of turbines, installed and managed by large commercial companies – the benefits accrue mainly to those companies and to those who run or take electricity fro the national grids).   At local level, there may be significant benefit in rental income for the owners of the land on which the turbines stand : but other local residents gain no benefit, no local jobs arise, and the local community must live with the visual intrusion of the turbines and associated transmission wires.   The threat of this visual intrusion leads to strong opposition to wind farm developments in many places. 

However, rural communities may gain far more benefit if they themselves initiate and manage the wind turbines.    This pattern of local initiative was directly encouraged by the Danish government in the 1970s and 1980s, when the use of wind power was spreading in that country.  The result is a landscape of small clusters of one to three turbines, on a farm or beside a village, controlled by the farm or local community, bringing income to local people or saving the cost of imported energy, and actually contributing also to regional or national supplies.  

See Appendix 1 for Examples 

Denmark

Water energy
Water, like wind, is in plentiful supply in Europe.   In terms of energy production, its most usable form is in mountain rivers.  That is why the early use of water power, through water wheels of various kinds, was found in the hills, and why, for example, the industrial revolution in England had a major focus in the water-rich valleys of the Pennines.   

Today, the use of water power to drive corn mills, weaving factories and other works has mainly been superseded by other sources of energy.   But in mountainous countries - such as Norway, Switzerland and Wales – water power is a major source of electricity.   The generators, like the big wind farms, are mainly controlled by big companies or public agencies, and the benefits to local communities may be few – although the reservoirs associated with hydro-electricity may actually serve to attract tourists, bringing jobs and income to the areas, and may be assets in terms of landscape and wildlife.  However, water power, like wind power and other alternative energy sources, can be locally initiated and controlled.   Modern water turbines, of small or medium size, can be installed even on modest streams and can bring savings or income to individual farmers, householders or whole rural communities.  
Coastal areas often serve rural hinterlands. Sea located turbines can capture tidal energy

See Appendix 1 for Examples 

Micro hydro at historic watermill in Whitchurch Hampshire England 

Tidal energy, Kirkwall, Island of Orkney,  Scotland

Thermal energy  

Certain dramatic features of Europe – such as the hot springs of Iceland or the volcanoes of Etna and Vesuvius – remind us that the earth boils beneath our feet.   This is a further source of energy which can be tapped.   Thermal energy has indeed long been used, for example in the spa towns which use warm up-springing waters in the limestone regions of England, Hungary, Slovenia, Croatia and other countries.  There is potential for more such uses of thermal energy in such regions.  But the modern technology of heat exchange allows energy to be tapped from subsoil, groundwater or even air, in places where no extreme of temperature is found.   Such technology can be wholly unobtrusive, built into the design of new buildings or into adaptation of earlier buildings.  Once installed, it takes very little effort or applied energy to maintain.        

See Appendix 1 for Examples 

Italy groundwater heat exchange at hotel in former monastery, hot summer seawater stored in ground for winter use

West Oxfordshire UK

Geothermal heating of city centre Southampton UK

Policy implications
1. There is need for increasingly close liaison and collaboration between those who are concerned with the well-being of rural communities and those who advocate the use of alternative sources of energy. 

2. Rural communities throughout Europe should accept that, as citizens of the world, that they share the responsibility to live within the planet’s limits, to cut the emissions of carbon and ‘greenhouse’ gases and thus to moderate the potentially catastrophic change in the world’s climate.

3. Rural people, collectively and individually, should therefore undertake energy audits of their homes, their businesses, their enterprises, services and transport.  They should consider in a radical manner how they may reduce their use of energy (particularly that arising from fossil fuels);  and how they may use the opportunities (which will vary from one rural area to another) to tap energy from local resources of biomass, sun, wind, water and thermal energy.

4. Governments should review their policies related to energy production and distribution, transport, housing, agriculture, forestry, rural development and related sectors, with a view to promoting energy conservation everywhere and the resourceful, imaginative and sustainable use of all sources of energy which will bring benefits both globally (crucially in reduced emission of carbon and greenhouse gases) and locally in terms of local control of energy generation, local income and jobs and sustainable impact on local resources,  ecosystems and landscapes.
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Energy conservation – buildings
Building regulations and historic buildings, English Heritage 2004
Understanding how the building works: 
Many historic buildings include soft, weak or  permeable materials, e.g. mortars, plasters, renders and paints. These cause the fabric to respond in fundamentally different ways to air, moisture and structural movement from the hard, strong, impervious materials and membranes widely used in modern construction. Before any work is carried out, it is therefore important that a building’s system of construction and the way in which this might have changed over time is understood – and that alterations are compatible with this system. 

Self-reliance   Use of local resources     Local generation of energy

Pellworm Island, Germany – wind turbines and solar ‘farm’ owned and run by the local community.  

Hybrid photovoltaic systems most commonly take the form of photovoltaic systems combined with wind turbines or diesel generators. They would most likely be found on islands, yet they could also be built in other areas. The largest European PV system used as a part of the hybrid system is located on Pellworm Island in Germany. A very large hybrid system was also built on the Canary Islands

http://www.iklimnet.com/save/windturbineshybrid.html
La Desirade (France), Fiji, Samsoe (Denmark), Pellworm (Germany) and Reunion (France) are currently producing more than 50% of their electricity from renewable energy sources.

Some islands have set targets of becoming a Renewable Energy Island in the short or medium term. Samsoe (Denmark), Pellworm (Germany), Aeroe (Denmark), Gotland (Sweden), El Hierro (Spain), Dominica and St. Lucia have an explicit target of becoming 100% self-sufficient from renewable energy sources.

http://www.inforse.dk/publications_pro.php3?id=20
Pellworm is a north Frisian island.  It is located in mudflats and protected by high dykes from the 

surrounding Wadden Sea National Park.  Much of the surface area of 37 sq. km lies up to 1.0 m below sea level.  Agriculture, tourism and service are the main economic sectors. 

There has been great structural change within agriculture and so most of the little farms have had to give up.   Along with this, the demographic structure has changed.  The number of inhabitants is decreasing – nowadays about 1,100 people live on the island, but the percentage of people over 60 years old is increasing in inverse proportion.

Tourism has increased considerably in importance.  Nearly every household has invested in tourist 

accommodation facilities.  The main tourist season runs from June to the beginning of September with very little or no tourism for the rest of the year. 

There are no sandy beaches on Pellworm, no discos, no shopping centres.  You will only find small 

supermarkets, some shops and a few restaurants.  Tourists visiting the island are attracted by the 

tranquillity, the pure climate, and the surrounding national park.  The island is well established as a “green island” as it has been involved in renewable energy for a long time.  In the early 80’s the first testing area for windmills was established on Pellworm. 

In 1990 OW was founded by a group of concerned farmers, business people, housewives, craftsmen, 

teachers, fishermen, and local doctors.  “Okologisch Wirtschaften!” means “run the economy in an 

ecologically friendly way”, or to put it the other way round “let there be economic advantages from 

ecologically friendly working”.  A strategy for local development on the island was worked out founded on the basic concept that all economic (and social) sectors on the island are dependent on each other.  This strategy aimed to demonstrate possibilities for halting the ongoing loss of population, and fighting the imminent death of the island by means of ecologically friendly development.

The topical aims of OW are: 

- Promoting ecologically friendly agriculture, tourism and energy supply on Pellworm 

- Processing and refining local products in the island 

- Direct marketing of ecologically products 

- Turning geographic and economic disadvantage into ecological and economic advantage 

In the early years there were 4 committees within OW which did most of the work – tourism, energy 

supply, agriculture, and consumer affairs, each developing its own projects and ideas.  A co-ordinating office was established, funded by the Ministry of the Environment. 

OW put the main emphasis on agricultural development, and looked for clues to halt the dangerous 

downward spiral forcing farmers to give up their farms.  Ecologically friendly farming seemed to offer the possibility of more independence from the mainland.  Six farmers converted to organic production, producing vegetables, milk, crops and meat.  They co-operated in the production of fodder and the joint care of livestock, in processing their produce, sharing machinery, and exchanging land, and they also founded a marketing co-operative to sell their products locally. 

The work of “Okologisch Wirtschaften” concentrated on the commercialisation of these products.  Looking back with hindsight it appears now that OW’s expectations had been too high regarding comprehension and acceptance of their ideas.  All that remains now are market stalls on the mainland and in Pellworm, and one farm shop.  It’s still unclear why the ideas didn’t work as well as they could have – even cooperation with gastronomy didn’t work, although for a longer period many guests asked for local produce.  One partner in the Bio-farmers had to revert back to conventional farming.  However those who were able to maintain ecological farming practices are convinced they are doing the right thing, and OW is continuing to support and work for that.

Since tourism is greatly increasing in importance a working group is in charge of designing projects for sustainable tourism.  In summer OW offers ecological bicycle tours to enable visitors to participate in the local development programme.  The tour takes in organic farms and renewable energy plants (solar panels, photovoltaic plant, wind generators)   Tourists get a practical insight into what OW means when it talks about an ecologically friendly economy.  These tours are much appreciated by the guests. 

Another project within the tourist sector is an educational programme for ecological affairs which is offered within the German Education - Programme for Employees. 

Pellworm was one of the 6 participating islands in the Eco-Islands-Project, a European initiative towards sustainable development.  The aim of the project was to form a network of islands for the exchange of experiences on the possibilities for sustainable development.  Pellworm and OW directed their main focus 

on workshops on renewable energy, soft tourism, and direct marketing.  The “Wool-Connection” 

cooperative was established between an organic farm and an old spinning mill on the island of Hiiumaa, Estonia.  Ecologically produced wool from Pellworm was processed on Hiiumaa; the finished pullovers came back to Germany and were sold with the help of OW.  The project surplus was transferred back to Hiiumaa to set up soft tourism on the Estonian island.

OW is a member of the European Network for Experiences in Sustainable Development (ENESD), and the first pilgrimage of the ENESD touring exhibition stopped off in Pellworm in October 1998.  The work and ideas of OW were reviewed by a number of visitors from several European countries, and members of OW did the same for other partners within the ENESD.  Along with the international contacts within the Eco-Islands Project, this was the starting point of international relationships continuing within Forum Synergies. 

Discussion about the wind-park on Pellworm almost split people in the island into two mutually hostile groups, but OW as an association committed to the concept for renewables as the whole energy supply on Pellworm.  An analysis of demand and a first broad outline of the concept was made in 1993 – 1994.  A second study was set up with several partners from universities and the north Germany energy supply company to work out a plan for local development.  The results were presented to the public entitled “Energy Supply on the basis of renewable energy sources using the example of the North Sea island Pellworm.”

In preparation for EXPO 2000, the local government body and OW founded the Bureau of Energy Supply as a joint venture.  The main task was to provide the impetus for converting the renewable energy concept into practical reality.  The Bureau was the consultant for private households and local authorities in any question of sustainable energy supply.  When the financial support from the local energy-supply company “Schleswag AG” was restricted in 2001, the office had to be closed.  One of the main issues was to solve the question how the Pellworm energy supply could become totally independent from the mainland, so a study was undertaken on setting up a biomass plant with a geothermal reservoir.  This unique and innovative biomass plant would fill the gap existing within the energy supply from renewable resources. 

To end up with, the local government body decided it preferred a biomass plant with the sole aim of producing electricity (and money). 

A newly-formed profit-orientated association is now proceeding to plan a smaller version of the biomass plant without the participation of OW. 

Pellworm was a partner project with the county of Schleswig-Holstein at EXPO 2000 within the project “Dorf 2000”. (Village 2000)  This was an experimental representation of the future of the countryside, with the emphasis on coastal protection, Nature protection, and sustainable energy supply in accordance with the renewable energy concept. 

When the German Ministry for Customer Protection and Agriculture set up a programme called “Regionen Activ”, the objective being integrated policies for local development in the countryside, it seemed that at last here was a programme which fitted all the ideas OW had developed for many years.  With agreement from the local government body, OW members wrote the application papers, and the north Frisian region Uthlande (Pellworm and the islands of Fohr, Amrum, Sylt, and Nordstrand) was accepted as one of the 16 model regions within the federal republic. 

OW tried to involve more NGO’s in this process as one of the programme’s objectives was to build joint schemes between government and NGO’s for planning the future of rural areas.  But when the money came in and the management was filled, none of the OW members was included, and the district council started a campaign against OW.  After a long and sometimes painful struggle which included some serious personal attacks, the Board and members of OW decided to concentrate on smaller and more concrete projects of its own. 

As OW itself is a non-profit organisation, the Pellworm Country Trade Company was founded by members of OW some years ago to run profit-orientated projects.  So now this company is undertaking studies on vegetable processing, wool processing, a slaughterhouse, and energy consultancy.  The profits will be used for investment in vegetable processing, the slaughterhouse, and so on.

Maybe this time, in another way, OW will be able to turn disadvantage into advantage.  Back to our roots perhaps - we’re sure this is the way to regain the energy we felt we lost in struggling with local authorities. 

For now we’ll concentrate on strengthening what OW has already achieved and not try to convince the whole island of the possibilities of running the entire economy in an ecologically friendly way.  Maybe OW is still young and a little bit foolish, but we continue to be optimistic.

June 2003
http://www.oeko-verein-pellworm.de/ecolinkEnglish.pdf
September 2005   Decommissioning - Recycling

Pellworm, Germany [RenewableEnergyAccess.com]  Germany's SolarWorld AG is going to take over the recycling of Germany's oldest large-scale solar power plant built in 1983 -- and expanded in 1993 -- on the North Sea island of Pellworm.

The 600 kW solar power generating plant was operated until recently by the North German utility E.ON Hanse AG and is now undergoing modernization.

After the disassembly of the first 300 KW of this historic solar power plant the more than 20-year-old solar modules made by AEG-Telefunken will be turned back into newer, higher-efficiency solar silicon wafers by a recycling process developed by the SolarWorld Group itself.

According to company officials, the SolarWorld Group is so far the only company to offer solar recycling. They are currently working on building up a voluntary collection and retrieval system for spent and damaged solar modules and cells.

http://www.renewableenergyaccess.com/rea/news/story?id=37018
Use of biomass

Energy grass, Hungary
(report of visit by Phil Turner on 02/07/2006 of the European Rural University)  

Visit to the Agricultural Research Development Institute P.U.C.  

5540 Szarvas, Savabadsag u. 30  

mkf-kht@szarvas.hu
Full details and pictures are available at:

http://www.energiafu.hu/nemesit_en.html
The Institute has extensive grass-breeding plots and demonstrates the ‘hayfield’ appearance of the landscape, methods of harvesting, pellet conversion and their conversion to energy by heat (including pellet heated boilers).

Traditional methods of grass cutting, as for hay and silage, may be utilised, as well as combine harvesters. This can mean that the existing or historic patterns of fields and hedges, walls or ditches can be maintained.

Perennial bunchgrass is the plant material. It thrives in dry conditions in sandy and szik soils (sodic alkaline) and can be cultivated in one place for 10 – 15 years without ploughing and sowing. After flowering, the grain crop is harvested (at the end of July, beginning of August in the Hungarian Great Plain, after the early July corn harvest).

For energy conversion the grain can be baled, made into briquets,or, preferably, made into ‘grasspellets’.  Furnaces can be used to heat building spaces, heat can be used to refrigerate other farm produce or for crop-drying.  Fermentation or pyrolisis can produce gas or electricity and there is potential for conversion to bio-alcohol to run auto engines. 

As well as conversion of the grain (e.g. to solid fuel pellets), the grass residue may also be used for paper making, textiles or fibreboard, and grain and grass can be used for animal feed, thus allowing flexibility and diversity of use, rather than reliance on one market. 

The Institute premises are restricted to investment in agricultural research and that has so far precluded a demonstration of the pellet conversion process.  The key to success will rely on the proximity of the conversion plant to the growing areas, to avoid energy wasted in long distance transport. 

However, it is evident that Energy Grass cultivation is possible by small farmers cooperating to manage a pellet machine, growing the grass on land formerly used for food or hay crops. Management and cropping undertaken by contractors is a possibility for retired farmers to consider. The pellet activity offers a pattern of work activity extended through the autumn and potentially to 300 days in each year.

. 

It can be argued that energy grass cropping does less harm to the environment than farm woodland cropping for energy. 

Denmark

Denmark.dk: Official website - Denmark - Energy: an Overview

Biomass and waste are products which in the past had to be removed by burning, for instance, surplus straw or deposits on refuse dumps. The burning of fields and refuse dumps have virtually disappeared in Denmark. Unless required for farming purposes, straw is now used as fuel in district heating stations and decentralised combined heat and power plants, along with wood chip and combustible, non-recyclable waste. 

www.denmark.dk
Denmark District heating and natural gas

Most Danish consumers have access to energy distribution networks such as district heating and natural gas. Energy supply is today more efficient due to integration of heat and power and local district heating power plants are now being converted to combine heating and power production using natural gas, waste and bio fuels and industry is being encouraged to establish cogeneration.

The increased use of natural gas and renewable energy contributes to reducing carbon dioxide emissions. Denmark is a world leader in the utilisation of renewable energy. Individuals, companies and public institutions are continuously being encouraged to use energy more efficiently.
http://www.danishexporters.dk/scripts/danishexporters/strongholds.asp?landekode=GB
Biofuels United Kingdom

Biofuel crops pose no threat to UK food production
Britain's farmers have the capacity to seize the new opportunities presented by the rapidly growing biofuels market without any adverse implications for food production, according to the NFU.  In an analysis of the land that will be required to meet the Government's target of a 5 per cent inclusion of bioethanol and biodiesel in road transport fuel by 2010, the NFU has calculated around 900,000 hectares of land will be needed. However, that corresponds almost exactly to the 375,000 ha of land that is currently being used for the production of feed wheat surplus to UK domestic requirements, which has to be exported,  plus the 559,000 ha of mandatory set-aside, most of which could be used to produce oilseed rape for biodiesel. This calculation takes into account the fact only part of the crop is used for biofuel production and around 2.4 million tonnes of so-called 'co-products' - distillers' grains from wheat and rape meal from oilseed - will be available for animal feed. The NFU paper 'UK biofuels - land required to meet RTFO 2010' goes on to argue that technological advances in the production of biofuels will allow output to be stepped up still further, without compromising food production capacity. It is calling on the Government to extend the existing Road Traffic Fuel Obligation targets to the EU target of 5.75 per cent by energy, which equates to 7.5 to 8 per cent by volume. NFU Vice-President Paul Temple said recent claims from multi-national food processors that growing crops for fuel would lead to food shortages and soaring prices were nothing more than scaremongering.

© National Farmers' Union12 August 2006
 Web: http://www.nfuonline.com/nfulivepub/x9800.xml
Biomass – fuel for the future. Finland

Branches that would previously have been left to rot in logged forests are increasingly being collected and packed in bundles for transportation to bioenergy plants.

In the urgent search for renewable energy sources to replace fossil fuels, Finland is leading the way in the field of bioenergy.

“Bioenergy is Finland’s main renewable energy option,” says Martti Äijälä, Technology Director for Energy and Environment at Tekes. “Thanks to the widespread use of wood-based fuels – from simple firewood and logging residues to black liquors and other by-products of papermaking processes –about a fifth of the country’s energy supply is already generated from biomass, compared to the EU average of about 3 per cent.”

Europe looks to bioenergy

The EU aims to double the share of renewable energy sources in Europe’s energy mix by 2010. A Bioenergy Network of Excellence (NoE) has been set up to co-ordinate research and development in Europe, led by Finland’s VTT Processes. The NoE aims to overcome technical and socio-economic barriers to bioenergy, while finding new ways to use different kinds of biomass.

Biofuel from wastes

One important source of bioenergy widely exploited in Finland is logging residues consisting of branches and needles collected from the forests, packed into tight bundles, and transported to power plants. “Finland’s forest industries already use solid biofuels efficiently, but the wider use of forest biomass to generate energy is still possible,” says Kai Sipilä of VTT Processes.

A new process that converts various types of household and construction wood wastes into biofuel gases and energy is currently being tested in a pilot plant at VTT’s research centre in Espoo.

www.bioenergy-noe.org

The article as whole is publicised in the 2005 issue of the Views on Finnish Technology…

http://www.tekes.fi/eng/news/uutis_tiedot.asp?id=3934
Biofuels Strategy, Brazil

This South American Republic has a strategic intent for vehicles to be powered 90 per cent by non-oil-based fuels by 2010.

Bio fuels for vehicles are already derived from sugar cane (Ethanol) and soya bean (Bio diesel).

If cropped in great areas, there is concern about land use (competing with food production), biodiversity (Rain Forest reduction) and other landscape impact. In addition, the reduction in CO2 emissions by Ethanol use may not be significant.

Solar energy – active

West Oxfordshire UK

Resembling natural slates, photovoltaic panels are fully integrated into the roof surface of a new building in a small rural town for West Oxfordshire District Council.

West Oxfordshire has been at the forefront of using renewable energy sources by incorporating many devices into the design of the Council's new Elmfield office building. It is using energy gained from solar panels on this building to produce electricity and any unused power is sold back to the national grid.

http://www.westoxon.gov.uk/furtherinfo/whatsnew.cfm/98
See also

http://www.emra.gov.uk/e4e/news/documents/CaseStudy_ggl_shingles_270504.pdf
see also 

Berman Guedes Stretton Architects
http://www.bgsarchitects.co.uk/offices/wodc.htm
West Oxfordshire District Council. New office building incorporating the latest energy-efficient technology and environmentally-friendly materials. 

The brief called for a modern light building avoiding traditional ‘town hall’ themes and being extremely sympathetic to its residential location. Sheep's wool is used as insulation, local stone as external cladding and recycled carpet laid internally. Energy is produced through the use of photovoltaic cells and solar panels, rain water is harvested to flush lavatories and lighting controlled to maximise daylight. The naturally ventilated building will use 50% less energy than similar offices.
http://www.westoxon.gov.uk/furtherinfo/whatsnew.cfm/145
Solar energy – passive

How does passive solar design use the sun’s power?

Passive solar houses are designed to let heat into the building during the winter months and block out the sun during hot summer days. This can be achieved using deciduous trees or bushes to the south of the buildings. During the summer, the leaves on these trees block out a lot of the sunshine and unneeded heat. These trees lose their leaves in the winter, allowing an increase in the solar gain during the colder days. Also the building can be designed to have louvre’s or shutters systems to block out sun when it is high in the sky while allowing it in during the winter when it is lower in the sky.

Simple features can be incorporated at the design stage such as large south-facing windows and building materials (thermal mass) that absorb and slowly release the sun’s heat. Passive solar designs can also include natural ventilation for cooling with windows playing a large part in passive solar design.

http://www.esru.strath.ac.uk/EandE/Web_sites/01-02/RE_info/passive_solar.htm
Passive solar houses in antiquity - rural Greece

...using the sun as a heat source is nothing new. In XENOPHON'S MEMORABILIA, written 2400 years ago, Socrates observed:

"Now in houses with a south aspect, the sun's rays penetrate into the porticos in winter, but in the summer, the path of the sun is right over our heads and above the roof, so that there is shade. If then this is the best arrangement, we should build the south side loftier to get the winter sun and the north side lower to keep out the winter winds. To put it shortly, the house in which the owner can find a pleasant retreat at all seasons and can store his belongings safely is presumably at once the pleasantest and the most beautiful." http://www.dennisrhollowayarchitect.com/html/SolarDesignb.html#anchor728202
Austria and Germany

ABSTRACT 

In the Western world the built environment takes about 40% 

of all energy consumptions. Therefore, reduction of energy 

use in buildings is an important issue in the policy of 

European countries. Within the European Union, in particular 

Germany and Austria have implemented very low energy 

building concepts. In Germany, the Passiv Haus Institut of 

Darmstadt took the traditional concept of passive solar 

building as a starting point and developed concepts for very 

low energy buildings. The principles of passive solar building 

are combined with a very well insulated and air tight building 

envelope. Thanks to the high thermal quality of the building, 

and superb air-tightness the house does not need an additional 

heating system. Heating for very cold days is provided by 

raising the temperature of the ventilation air (which is much 

less complicated than conventional air heating). By definition, 

passive houses do not exceed 15 kWh per square meter floor 

area for heating per year. This is a saving of 90% compared to 

the amount of heating energy that is needed for the existing 

housing stock. The total primary energy consumption (so 

included DHW and consumers electricity) does not exceed 

120 kWh/m2. Apart from the excellent energy performance, 

the comfort level of these houses is very high and in Germany 

and Austria the price of the houses is as an average only 8% 

higher compared to traditionally built buildings. The goal to 

reduce the extra investments to less than 4% can be achieved 

within 10 years. In recent years more than 4000 passive 

houses have been built in Germany already and more than 

1000 in Austria, and more and more non-residential buildings 

are built following the passive house technologies. For the 

coming years, again many of thousands of passive houses will 

be built in Germany and Austria. 

http://www.ecn.nl/docs/library/report/2006/rx06019.pdf
Wind energy

English Heritage

Wind Energy and the Historic Environment. English Heritage

WIND TURBINE TECHNOLOGY 

By converting wind energy into electricity, wind turbines reduce the environmental impact of power generation.Wind energy is currently the most developed of a number of renewable energy technologies, with more than 1,000 wind turbines already operating across the UK, producing around one quarter of one percent of the country’s energy. 

Wind turbines can be deployed individually, to power a single site or installation, but are most commonly grouped together as ‘wind farms’ to provide power to the national grid.The energy output from turbines has increased dramatically over the past decade from 200 KW to 3 MW and with 5 MW turbines now under evaluation.Their greater energy yield means that the number of turbines needed to produce a given amount of energy has been reduced by at least a factor of five. Over the same period, however, the tower height and rotor diameter of turbines has doubled. Large modern wind turbines have rotor diameters ranging up to 65 metres.Towers range from 25 to 80 metres in height and, when a blade is vertical, some of the larger modern wind turbines can reach a total height in excess of 100 metres. Larger-scale wind energy developments are also becoming increasingly common as turbine ratings increase. In 2003, around a third of completed developments were above the 50MW threshold, and wind farms may now include up to 24 turbines and cover a total area of around one square kilometre. 

As technical advances increase its cost effectiveness, offshore wind generation is beginning to play an increasingly important role in achieving renewable energy targets. By 2006, the installation rate for offshore generation is predicted to overtake that onshore. Currently, fifteen wind energy developments are planned in three strategic sea areas identified by government off the UK’s eastern and western coasts. 

Offshore wind farms are generally large installations. 

Current turbine hub heights range from 40 to 100 metres and rotor diameters from 44 to 110 metres, with turbines likely to increase further in size and capacity. Although this increase in scale could intensify the visual impact of offshore installations when seen from the land, parallel improvements in technology which allow them to be located further from the shore may tend to mitigate this effect.A major expansion of offshore capacity is, however, likely to 

require a significant strengthening of the national grid at the coast where it is currently poorly developed. 

http://www.helm.org.uk/server.php?show=nav.9257
Denmark

Denmark is an excellent example of a European country, which has achieved a substantial growth in renewable energy infrastructure over the last decade. This should be seen in context of steady economic growth and relatively low unemployment, whilst maintaining stable energy consumption levels through energy efficiency measures and large-scale developments in cogeneration of heat and electricity. Denmark demonstrates the success of "soft" energy solutions, a success that has contributed to the economic development of the country in a dynamic and sustainable manner. 

The development has not been achieved without setbacks: development of new sectors of the economy such as renewable energy cannot be done without failures and need for improvements in technology. Many of the plants now in operation have been upgraded over a number of years, and many lessons have been learned. Another recent problem is cut back in government support for renewable energy that has severely reduced new installations. This is purely a political decision by the present Danish government.

There are almost 5000 wind turbines in operation in Denmark, widely distributed throughout the country… wind turbines with capacities from 300 kW to 1300 kW. Smaller turbines (5-25 kW and 50 -300 kW) as well as larger turbines (up to 2 MW) are found on land.

http://66.249.93.104/search?q=cache:Ex15BrTP4WQJ:www.inforse.dk/europe/word_docs/study_tours_DK06.doc+environment+Energy+jutland&hl=en&gl=uk&ct=clnk&cd=9
Denmark.dk: Official website - Denmark - Energy: an Overview

Every year, renewable energy accounts for an increasing part of the total energy consumption. In 1980 it was 3%, in 1990 6% and in 2000 more than 11%. In 2000, biomass supplied 40% of the renewable energy production, waste 34% and wind power 18%. 

One of the main political objectives in the energy area in the 

1990s was to promote the use of renewable energy. Denmark has a long tradition of exploiting wind power. Research and development of new kinds of wind turbines from the late 1970s, combined with favourable government grants towards wind power production, have created a Danish success story. In 2001, about 18% of Danish electricity consumption was supplied by wind power as opposed to 2% in 1990. Concurrently, Danish wind turbines have become a 

major export commodity with currency earnings of approximately DKK 12 billion in 2001. 

www.denmark.dk
New Energy 2003 issue 2 describes how, “in what was once the cradle of wind power, the …government is endangering further growth with market-oriented energy policy ” 

Many of the earlier wind turbines were individual structures or in small groups of three or five turbines and were social enterprises, commissioned and owned by local people who agreed to purchase the electricity before planning and other consents were sought, thus ensuring community support rather than disagreement and resistance to change. The presence of new structures in the flat and open landscapes of Jutland and the Danish Islands was a source of pride, ownership and visual acceptance.

The success of Danish turbine manufacturers and considerations of economies of scale and efficiency of turbines moved production towards larger turbines and larger arrays, or wind farms, developed on a commercial basis. In valued and sensitive coastal and inland areas the visual impact of large towers and extensive wind farms reached and exceeded limits of acceptance. Off shore wind farms were created as an alternative.    

Recently the small and community operators received a significantly reduced subsidy for energy produced and many of the older turbines have now reached the 25 years of their normal lifespan.  There are now government incentives to replace them with turbines that are three times as powerful. However, very few operators took up the offer and Denmark’s pioneering lead in wind generation has been overtaken by other states, notably Germany, where 3250 MW were added in 2002, more than the Danes had added in the previous 20m years. In 2003, 90 per cent of the turbine manufacture of Denmark was exported

“We were hoping for more from the new government.I can’t imagine that many new plants will go up on land this year,” says Eltved,who repre- sents some 3,500 members – about 88% of Denmark’s private converter operators….The Danish Energy Agency sees things differently,of course.“Wind power will continue to grow signifi- cantly,” ....“We’re working hard to find more attractive sites to develop wind power,on land and offshore.” 

…Preben Maegaard,president of the World Wind Energy Association (WWEA) and managing director of the Folkecenter for Renewable Energy,based in Hurup Thy in northern Jutland,repeatedly tried to dissuade the industry association from this mistaken path. For Maegaard,the latest figures showing that the well-known manufacturers have cut themselves off from the domes- tic market come as no surprise. “It was inevitable,” he says. 

It also angers Maegaard that the economics ministry is scrapping the some 1,000 old mills dismantled in the repowering programme instead of exporting them to developing countries.“The Danish government is foregoing a chance to help wind energy to its feet in eastern Europe, for example…”

http://www.wwindea.org/pdf/articles/NewEnergy_Denmark_2-2003.pdf
Water energy

Micro hydro at historic watermill in Whitchurch Hampshire England 

Tidal energy, Kirkwall, Island of Orkney,  Scotland

EMEC - The European Marine Energy Centre
The project to create the UK's first grid-connected tidal turbine will take a significant step forward later this week with the arrival in Orkney of a specialised offshore construction vessel. The jack-up barge will be used to install the seabed mounted structure that will support the turbine in fast flowing tidal currents at the Fall of Warness off the island of Eday. Developed over the past decade by Dublin-based OpenHydro, the turbine will generate electricity for the National Grid while undergoing a comprehensive test programme at EMEC's new Eday-based marine laboratory.  Called Octopus, the barge is being towed to Orkney from France for the construction phase of the project. The 30-metre vessel has four legs that stand 26 metres above its deck while the barge is under tow. Once in position at the Fall of Warness, the legs will be lowered on to the seabed, lifting the barge out of the water to form a stable platform. A three-legged frame assembled on Kirkwall Pier will then be lowered to the seabed using a 110-tonne crane standing on the platform.  The frame will be used to guide the precision drilling operation that forms the next phase of the project. James Ives, OpenHydro's chief executive, said: 'The turbine is one of the first tidal technologies in the world to reach the stage of permanent deployment at sea and is the accumulation of 10 years of design and development work. It will be the first grid connected tidal turbine in the UK and we are looking forward to starting the testing programme later this year.'

Country/Regional Focus: Scotland

Themes: energy, environment

Web: http://www.hie.co.uk/Default.aspx.LocID-0finewl1k.RefLocID-0fihiesv500b008.Lang-EN.htm

08 August 2006

© Highlands and Islands Enterprise

Thermal energy

Italy groundwater heat exchange at hotel in former monastery, hot summer seawater stored in ground for winter use

Extract from report by Phil Turner in ECOVAST News August 2005 on the international conference on Solar Renewable Energy (SREN) in Florence in Italy - April 2-8. http://www.lm.utc.sk/~konf/sren2005.php
P.Avanzini, a practical architect working on Italian historic buildings, described how solar energy embedded in water bodies (the sea and lakes) and in the ground (shallow geo-thermal) can be captured by using heat exchangers.  His photographs and diagrams of three current projects showed how a former monastery (now hotel) and a re-used fortification and another historic building adapted for a new use, could harness the relatively low temperature difference between the water and or ground temperatures on the one hand, and the air temperature / interior temperature of the buildings on the other hand.   Using heat pumps, the requirement for conventional heat generation from fossil fuels was drastically minimised. Summer heat from the water was also being captured by ground storage, to be utilised in the winter.  Not new technology, but good to see it being applied in practical and effective ways, particularly on historic buildings.    

West Oxfordshire District Council

27 Jul 2005 

Heating system to combat climate change

The Council is once again tapping into sustainable energy resources as an innovative green decision is made to install a new heating system for offices at the Council depot.

This time, instead of looking up to harness energy through solar roof panels, energy will be through solar warmth captured in the ground, using a Ground Source Heat Pump. Although this technology is relatively new in the UK, it has been used in North America and Scandinavia for decades.The new Ground Source Heat Pump needs electricity to operate, but then typically returns 4 units of thermal energy for each unit of electricity consumed…

The cost of installing the Ground Source Heat Pump is around £45,000. Half of this will be funded through the governments Clear Skies Programme, leaving £22,500 from the Councils own resources. However the annual saving on fuel bills will be in the order of £4,500. This initiative therefore represents an invest to save proposal with a return on the Councils investment over a five year period.

http://www.westoxon.gov.uk/furtherinfo/whatsnew.cfm/122
Geothermal heating of city centre Southampton UK
In the British Isles the underground sources of hot water are rare. Southampton is unique. The project serves a large part of a city centre rather than a rural area. Many places in the mainland of the European continent have more abundant geothermal opportunities that can serve rural settlements and the island of Iceland has outstanding resources serving the whole territory..  

Information from the City of Southampton

http://www.southampton.gov.uk/environment/energy/default.asp
Geothermal Energy

Wessex Basin - geographical area of central southern England.

Southampton has led the way in the development of the first geothermal energy and combined heat & power (CHP) district heating and chilling scheme in the UK. In 1996 the scheme celebrated its tenth anniversary. This brochure looks at the history of the innovative scheme, its present operation and the prospects for future development.

Features

District heating is. cost-effective, environmentally acceptable, flexible and locally-based

Geothermal energy is. non-polluting

District Chilling - system chilled water for air conditioning is a feature of Southamptons five-star De Vere Grand Harbour Hotel - connected in 1994. The chilling system circulates cooled water from the heat station through additional insulated mains which serve the hotel at West Quay. Waste heat from CHP generation is utilised by the absorption heat pump technology - in the winter, with the geothermal well; in the summer, to supply the district chilling system. A three fold increase of the chilling system is already underway to serve major new developments at West Quay. An innovative ice storage system will be added to meet peak loads from this development. The ice store will be filled with ice at night using electricity from CHP and cooling drawn off during the day.

Absorption heat pump effects energy transfer from a low temperature heat source to a higher temperature heat system (the district heating system) by the absorption process. This process can also be used during the summer to produce chilled water.

Present

From the scheme launched in 1986, serving an initial core of consumers from the geothermal well, has grown a thriving and expanding £4 million multi-source heating and chilling system.

More than 20 major consumers in the city centre are now served by the district heating scheme. They include the Civic Centre, four hotels, the Royal South Hants Hospital, Southampton Institute of Higher Education and an ASDA (formerly Gateway) superstore. The store became the first commercial user when it signed up for the winter of 1987-88.

Current Statistics

After ten years of operation, the district scheme.

delivers more than 30,000 MWh of heat each year alongside 4,000 MWh of electricity sold from the generating plant plus 1,200 MWh of power providing chilled water on tap and serves 20 major consumers in Southampton city centre

Circulating water is pumped around the city.

through 11 km of insulated service pipes within a 2 km radius of the heat station with just 0.5°C/km in temperature loss offers substantial capital and operating cost saving to all consumers

Hot brine from the geothermal well today provides only 18% of the total district heating mix. Fuel oil (10%) and natural gas (70%) account for the remainder.

Southamptons well is more than a mile deep. The temperature of the water is 76°C at its source and two degrees less by the time it reaches the surface.

The water rises naturally in the well to within 100 metres of the surface. It is then pumped to the heat station. The hot brine is passed through a heat exchanger, working in conjunction with an absorption heat pump. The heat exchanger transfers the heat to clean water. The cooled brine, at about 28°C, runs out to the sea.

The power

Power for the downhole circulation pumps and plant is generated at the heat station by CHP. The heat from the CHP generators is fed into the district heating scheme. Surplus power is sold to the National Grid.

The station

At the heat station, heat transfers from the brine to the hot waterheat distribution system.

During periods of exceptionally high demand, extra heat can be provided by back-up boilers.

Combined Heat and Power (CHP)

Information from the City of Southampton

http://www.southampton.gov.uk/environment/energy/default.asp
CHP energy means. reductions in CO2 emissions and the generation of heat and electricity

The ability of CHP to make electricity from conventional fuels and distribute the otherwise wasted heat adds considerable flexibility to energy planning. The promotion of CHP systems in the public sector is now very much in vogue. Southamptons successful and long-established operation is held up as an example to follow.

Heat Distribution System - A closed loop of high-tech pipes distributes heat from all Southamptons energy sources around the city centre. For each user, a pair of pipes, with isolating valves and a heat meter, replace a conventional boiler. This amounts to a highly significant saving in space for customers. At ASDAs Southampton store, it is the difference between a modestly-sized cupboard and a boiler room of substantial proportions.

ENDS

