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1

The Need for Solar energy- The Future of mankind lies in Solar Energy

One of the world’s most debated topics is the energy issue which is bothering governments around the world. Most of the developing countries that have used fossil fuels for a long time is now are facing energy crises. The reason is simple and the reason is that the reserves of oil and related petroleum products are drying up fast and the world might very soon see the end of the non renewable sources of energy. 
The current global scenario is such that the world might even go to war against one another for the sake of petroleum products. Petrol might rigger another world war too. Such scenarios might spell doom for our entire civilization and we need to look beyond petrol as a source of power. Power can be derived from other sources too and that is the major challenge for mankind in the 21st century at least. 
You may wonder what this energy issue is all about. The entire energy issue deals with every topic from alternate power sources to climate changes issues. The reason behind is that these things are totally interlinked with one another and each of these parameters affect the other one. Suppose, we take the example of power; now we might say that power is what drives our planet but again I will emphasize on the fact that power should not be utilized at the cost of the environment which sustains our civilization. [image: image1.jpg]



The issue is not restricted to a single country itself but this issue is concerning the entire world and is a matter of serious concern. Things have to be sorted out soon so that we are not bothered about these issues anymore and look for policies which would benefit mankind as a whole. That should be the aim of our leaders and scientists because what they think and decide is the lines along which our world treads.   

The world leaders have expressed a lot of concern regarding issues like climate change and global warming. The global warming is likely to affect every thing on this planet. The developed countries will no longer be safe heaven for us since nature will not spare anybody. Such is the brunt of nature. So it is a matter of concern and it is quite obvious that it will be a much debated topic in the world energy conventions. 
Energy is of prime importance for any civilization; if at all there exists any other than ours. Well that is a very debatable topic and that topic will not be addressed in this text. We are looking at energy issues which will determine the way we live our lives in the upcoming centuries. The obvious answer to all these problems is alternate sources of power. Alternate sources of power will help to eliminate the risks of running out of power sources. This might happen in the near future at least with petroleum being used in every nook and corner of the world.  Fossil fuels have their lifespan and their reserves are limited and you cannot expect them to yield again and again. So the solution is in front of us. [image: image2.png]Alternative Energy Sources
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In the past century many scientists have conducted many researches on our environment and they have come to the conclusion that our world is getting hotter by the day and steps need to be taking to stop the accelerated global warming. They have devised alternate sources of power and in the past decade they have implemented them with good effect. A very god example is hydroelectric power or even solar power. They have fared very well in the experiments conducted by the scientists. They have been put to proper use in many places of the world. 
Now the problem is with general awareness regarding energy issues.  Energy issues need to be understood well and that will help us to find proper solutions for it. Finding solutions to such major problems are not very easy. Planning is very important and even if you have proper designs it is not very easy to implement them with due effect. So naturally a lot of expertise is needed to make the change from non renewable power sources to renewable power sources. That will take time and effort and everything depends on implementation. 

A very important aspect is the right choice of alternate power source. There are many options available in front of you but you cannot make the right choice simply because you do not know which one would be a better option. Those plans should be pursued which can be realistically applied in practical life. Also we have to consider the commercial aspect of it. A source of power which is very expensive will not be a realistic solution even though the solution might look viable in pen and paper. Look for options which are economic and far reached. 

A very complex design would come with implementation hazards. The design might prevent proper usage. 

The needs of the common man and the requirements of the enterprises are totally different and that is the reason why thorough analysis is necessary is needed prior to implementation. The needs have to be separated in order to make them realistically achievable. Market analysis is needed prior to the launching of a product and in the same way it also applies in the field of energy matters. Before doing anything one has to think properly. 

As already mentioned the world is facing an energy crisis and it would be highly beneficial for our race if we choose alternate forms of energy. The source of energy which will come first in the list is solar energy. It is a renewable source of energy and does not damage the environment to any extent. Safe and cheap it is, also an abundant source of energy.

You might wonder how one can save on domestic consumption of energy. But it is very simple though, careful use of energy will save both energy and money. In that case both parties will be beneficiaries. 

So what are you waiting for?

Just switch over to alternate forms of energy and use energy efficiently and carefully; savings will be a natural outcome.

[image: image3.jpg]


 Alternate sources of energy like solar power reduce cost of consumption and give you the opportunity to save. 
There are many problems associated with fossil fuels and that is the reason why they have to be replaced with other conventional sources of power. One of the most important aims of our lives is to save and the best way to save on your fuel is through alternate sources of power. Well it might sound strange but there are talks that someday we might be using horse drawn carriages once more; reason is the unavailability of fossil fuels. One does not really want to see that day but being practical makes sense for the time being. Among all sources of power solar power seems the most appropriate one and it is the future of alternate power. The future belongs to solar energy and already some advancement has been made in this field. Solar panels are trapping light energy which is helping to light street lights and this has been put to use mainly in the third world crisis. The third world nations need cheap alternatives of power and solar energy is the cheapest form of energy. The source is the Sun itself which shines brightly over our heads throughout the year. There will be nothing like that if that source becomes the ultimate source of power in future. The cost would be negligible and this cost effectiveness makes it an ideal choice as an alternate source of power. Therefore solar energy is the future of mankind and it is set to rule the roost in the near future at least. With time solar energy will be utilized for various tasks and the advancements in technology will help to transform simple solar devices into superior ones. [image: image4.png]Incoming Solar Radiated to space  Radiated from
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Superior technology will give us an edge and our rate of development will be accelerated. Human race’s progress depends on the technological advancements which it makes in the near future.  
Technological advancements have pushed man backwards in certain environmental issues like global warming and climate change. Advancements in solar technology will be good for the environment too, and there is no risk of environmental pollution of any sort. Solar power will keep us away from fossil fuels and there would be no triggering of a massive pollution level. Pollution levels are unaffected by the use of solar power and that is the reason why many consider solar energy to be the right choice for us. Future wise solar energy is all set to be there and more advancement is likely to be made in this field. Huge solar panels may someday power spaceships in their long journeys across the solar system. Space stations will derive energy from solar panels attach to their bodies and scientists even claim that they would be able to power satellites through their orbit with the help of solar power. 

In totality solar energy is the essence of cheap and convenient energy. Solar powered street lights have already been implemented in practice and many highways around the world are powered by solar street lights. The solar street lights are very convenient and they do not require any form of external connection of power supply to switch them on. They switch on naturally when the sun is not shining up in the sky. During day time they charge their batteries and during night they glow with full force. Such small innovative devices will replace the conventional electric lights which need a lot of power to trigger them. So they are cheap and easy alternatives for conventional power sources. Solar energy is a gift for mankind and it should be utilized properly. 
CHAPTER 2

Energy Sources 

What is energy? Energy by definition is "ability to do work". Whatever we do or whatever is in function utilizes energy. We also use energy from our bodies even to breath. On superior level energy is used for everything which has to perform a mechanical or electronic job.

Performing this much work what actually are the kinds of energy? Energy is a vast term and there are many sources of energy. Each and everything around you utilizes one or the other sort of energy. Your television is using many kinds of energies like mechanical energy, electric energy and light energy, similarly heat energy is used to cook delicious foods for you and your fan itself is utilizing so much energy in form of electricity so giving out air from the movement, hence using mechanical energy as well. Energy is around you but has taken many different faces to make everything work. Energy can be taken as "something which makes everything".[image: image5.jpg]



 How does energy work?

This is the question which may be ringing in your mind that how does energy work. "Conversion" is habit for energy which means energy keeps on conversing itself. A thought must have been raised in your mind telling you: what kind of conversion? I have seen that whenever I burn some fuel like natural gas or petrol they just burn out in to smoke and light. Here you need to be informed that actually when you burn some fuel you get the energy conversed fire; which itself is nothing but forms of energy i.e. light and heat. They apparently get dissolved in the atmosphere but they actually are there. 

Energy is never completely lost, it just keep changing on its countenance.

Kinds of energy and its sources:[image: image6.png]FOSSIL FUELS
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There are two main types of energy on the basis of their evolution.

a.      Primary energy

b.      Secondary energy

Primary energy:

Primary energy means "the kind of energy which can give out workable energy". The primary energy is further divided in many manners of secondary energies. For instance, solar energy belongs to the group of "primary energies", if used precisely it can give out various forms of "secondary energies" like electricity. The main kinds of "primary energy" along with their sources are given below. 

Kinds of primary energy but according to the capability of them being renewed they are categorized in to two main categories:

1.       Renewable energy

2.       Non-renewable energy
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Under these two major categories of energy we can enlist all of the other forms of energies but there you need to know what the defined meanings of categories of energy are? Well! To make you clear let us get in to the details of these kinds with their supplementary sub divisions.

Renewable Energy and Sources:

Renewable energy is a sort of energy which can be used again and again. These energies will never let your energy packets cut down. This sort of energy can be replenished in short period of time. Here is the list and portrayal for the renewable energies and their sources:

Solar Energy:[image: image8.jpg]



Energy from sun is termed as "Solar Energy. We do rely on this sort of energy to greater extent. Actually intact of the other sources are available to us because of this source. The light energy from sun let us see in daytime while in the night moonlight is also the light which comes circuitously to us. Whole of the world is working due to the existence of heat from sun or else we and this world would have frozen to END. Solar energy is used by plants which are the preparers of food for all animals, unswervingly or obliquely. The atmospheric cycle around the world is controlled by the "Solar Energy"; sun is the chief contributor for the evaporation of water from water bodies in to clouds and then making the environment hot which escorts to rainfall.

Today man has learned a new use of this energy source. They are converting this energy in to electrical and heat energy. Electrical energy generated from solar energy is later used for domestic and commercial purposes.

Wind energy

[image: image9.jpg]



We have often seen wind mills working. What are they actually working for? The answer is simple "generation of workable energy". You must be sentient of the term "conversion of energy" this is what they are working for. Wind energy was once untamable. Wind has always been a major source of fear for man. Twisters, hurricanes and tornadoes have much energy to destruct a city in course of few minutes, which were built after toil of decades. So, after solar energy, wind comes second to the renewable energies. 

Wind has long been in work for energy production. Wind turbines have worked so far for man to produce electrical energy through mechanical energy.  

Geothermal energy
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Earth has a lot of energy enclosed within it. We are not talking about the energy residing on the CRUST of earth but the energy present within the MENTLE and the CORE of earth. The energy which is present inside the earth is predominantly the "HEAT" energy. There are many places around the earth like volcanoes and some of the outlets from where the fountains of hot water and sand are spurting over the crust of earth. The heat energy which comes out from the inside of earth is known as "Geo-thermal energy". Word GEO refers to earth and THERMAL to heat.

This energy is also renewable as you can have it from earth and can be restocked immediately. This has been a major source of secondary energy for man till now.

Hydro energy
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Water is the real thing which is needed to keep our life going on. It is an indispensable component of our life. You also need to be informed that WATER is also one of the foremost sources of energy. Water has energy which no one can withstand, not your huge buildings and not even the mountains. So, that being a HUGE energy is also used as a source of secondary energy.

Water or Hydro energy has been long in use for the production of secondary energies. 

Biomass energy
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The other kind of renewable energy is BIOMASS ENERGY. This sort of energy is produced from living beings. Energy gained from plants and animals as name refers. The sources of this energy are PLANTS and ANIMALS equally.

Woods from plants are being burnt to get fire from the time history begins while you must be aware of the bio gas. 

The plus aspects of renewable energy are; nature is the direct source of this energy while we can have them refilled soon, as the nature can stock them up. They don't contribute to the environmental pollution but the only thing which makes them less popular is them being expensive. The renewable energy with exception to biomass energy adopts expensive methods for them to be used as feasible energies. If we take a closer look we can observe that man has tamed some of the aggressive forces of nature to work for him. These disastrous forces of yesterday are today working for us to produce energy making our tasks easy for us. 

Non-renewable Energy and Sources:

Non renewable energy means a kind of primary energy which can only be used once for the production of secondary energy from them. There is no way you can use them again. Once used never can be replenished and in the continuous course of their consumption you get with the "EMPTY" note. Find below the major kinds of non-renewable energies and their source.

Fossil Fuels:
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Life has existed from long before first man has evolved on earth. The remains of life on earth have been found embedded in the layers of mildly hard rocks, contained by the crust of the earth. These layers over the course of time kept on moving lower and lower and eventually converted, after certain reactions in to a substance which can be used for the production of energy. The fossil fuels are further divisible into three types on the basis of the shapes they come in. These types are pointed out along with their description below:

Natural Gas: 

[image: image14.jpg]



Natural gas is the source of heat energy and is usually used for cooking food. This is also a source of heat energy utilized at commercial level. Natural gas is the product of fossils which have entrenched in the layers of earth but eventually from the sliding of the layers they just come out in some area under the earth where pressure was not much so turned in to crude gas. The crude gas is taken out from the interior of the earth and after passing through different steps of purification it is used for the energy production purpose. 

Oil:(liquefiedfossilfuel) [image: image15.jpg]



Oil is the liquefied shape of fossil fuels. They are found in the area below the crust where pressure in not much to give you a solid fuel but not so low to give out a gas fuel. Like natural gas, oil also comes in crude for, which after passing through the procedure of purification and extraction comes in to its useable form. Crude oil does not only gives out the Petrol but also other kind of liquid energy producing substances like propane and gasoline. 

Oil is used in many ways to give out secondary energies. They are utilized for the production of mechanical energy in many things like vehicles and machines and also for the production of heat energy and in some cases also for the production of electricity. Right now we have electricity generators which are specialized to use oil for the generation and are used on domestic and commercial levels. 

Coal: (solid fossil fuel)
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The third form in which fossil fuel comes is solid and is known as COAL. Coal actually is a form of carbon and it is solidified for being under far more pressure as compared to any other shape of fossil fuel. Coal is mined out from the mines located in the mountains. 

Coal has always been considered a primary source of energy. It is equally used for household and viable purposes. Coal can be conversed in to more than one form of secondary energies. 

Atomic energy:
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The second major form of non-renewable energy is "Atomic Energy". This energy can be used adequately for the production of secondary energies. Atoms of nearly every element can be used to come out with energy.

Atom is a small particle which is not visible with naked eye. This tiny building block of UNIVERSE is further divisible in to its parts. We have learned to use this atom along with its components to produce energy. If handled carefully atom can produce electric energy for us and if the procedure of energy production gets in to some wrong hands, it can be used for the destruction of this planet. 

Atom of uranium is usually used for the production of energy. Uranium atom is the biggest known atom along with its isotopes, in the universe. The generation of energy takes place when the nucleus of uranium atom is split in to two, through the process of fission. The energy is produced in the form of heat which later is converted in to electric energy.

The energy produced through these sources are not so expensive so are adopted worldwide but they are not environment friendly. The advancements are made to utilize renewable energy more and also to replace these sources with renewable ones. One thing more to be added is we, today are confronting shortage of these sources so more eager steps are now been made towards the other sources of 
ENERGY 

Actual kinds of energy:
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Extracting the aforementioned data we have found that primary sources of energy have three main things which are said to be the chief shapes of energy which can give out secondary energies.

1.       Light

2.       Heat

3.       Mechanics

These three are the actual forms of energy which are later utilized to produce more workable group of energy which is entitled as "Secondary Energy".

Secondary Energy:

A sort of energy which is immediately present for consumption and is producing using some other sort of energy is known as "Secondary Energy". As soon as you enter your room and sun has just set, you feel like you need to light up your room to keep things visible and keep yourself from tripping down your coffee table. You quickly reach for switch and turn the light in your room on. What is a thing which has immediately turned the room a bright place where everything is visible? The thing is one or another form of energy but what it is? It is present for immediate use; it is some sort of "secondary energy". It is ELECTRICAL ENERGY.

What are the sources from which electrical energy came from?

Electricity is generated in many ways:
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-          Generation through water turbines, utilizing mechanical energy from HYDRO ENERGY.

-          From wind turbines, using mechanical energy from WIND ENERGY.

-          From COAL, using heat energy which has concerted water in to steam which has produced motion in the turbines utilizing mechanical energy.

-          From SOLAR ENERGY, using solar panels for the storage of heat energy.

-          From ATOMIC ENERGY, in which uranium atoms are split to produce heat which is utilized to give out steam this has in sequence moved the turbine utilizing mechanical energy.

Secondary energy as a source of primary energy:

As revealed above energy can be conversed and so is the secondary energy. It is not like you come up with secondary energy you are just done with the energy conversion. Secondary energy is also a source for generation of primary energy.

You are familiar with electric coffee makers, heaters, fans, motors, bulbs and lamps. What they are? They are the examples for "consumption of SECONDARY energy for the production of PRIMARY energy".
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If you have read carefully then you would be aware about the forms of primary energy i.e. mechanical energy, heat energy and light energy while electric energy was remarked as secondary energy. In the last paragraph I have mentioned that secondary energy can produce primary energy. if a fan consumes electric energy then it gives out air and also mechanical energy, similarly you can fry French fries in the electric fryer using electric energy which produces heat energy to assist you in cooking and while you have to fry, fries for you in evening then you must also need light, tube lights and bulbs are there lighting bright for you, using electric energy for the generation of light energy.

This is how energy keeps on changing its faces but remains same. The sources for energy are many and so are its faces but in real it is what it is "Ability to do work". This is the identity for energy. You can see each kind of energy is used in a manner to perform specified task so, energy, no matter what are its sources and what its shapes are, it is the ability to perform your tasks sufficiently.

CHAPTER 3

Solar Energy and Big Business

In 2004, the annual growth of the solar energy business was 40%, with global market revenues from solar-powered installations amounting to US$6.5 billion in revenues, according to SolarBuzz, an energy research firm. With steady growth, the solar energy business is forecasted to reach US$18.5 billion in revenues by 2010.
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The number of companies who are also riding on the solar energy bandwagon is also increasing in the US, but not as fast as it has proliferated in European countries, such as Germany, Spain, or Italy, and Japan in Asia. Solarbuzz is one firm focusing on energy research. Sunpower, a Silicon Valley manufacturer of solar electric power products, is another big one operating in the US. Both are operating quite profitably due to the increasing demand for solar energy by businesses.

Practically every aspect of industry has some use for solar energy. Aside from heating swimming pools and cooling office buildings, solar energy has been used to power data centers for online companies. One such company is Affordable Internet Services Online (AISO) based in Southern California. An online data hosting company, it converted its data hosting business to solar energy since 2002. 
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A company official said that the company was established with the concept of operating from solar energy. Aside from using solar panels to cool the rooms housing its servers, it uses solar tubes to bring light into its premises and had specially manufactured extra layers of insulation in rooms to keep cool air from dissipating.

Like AISO, other web-hosting companies also converted into installing solar powered energy and thermal systems because clients or customers “feel good” and are likely to patronize more these establishments. As one of these clients said, doing good for the environment not only saves you costs from operating, as in electricity and other heat-producing costs, but also increases your profits by being patronized by environmentally-conscious customers.

Another example of the solar energy business producing more profits, at least for businesses and customers as well is the development of BP Solar. BP, with its corporate tagline of “Beyond Petroleum”, has been engaged in the research and development of solar powered energy for the last 30 years.
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In 2005, BP recorded its first profits from its solar energy department. The company still continues to grow its business up to now.

Many companies are considering switching to solar powered energy systems, but the costs might be prohibitive for some. However, in the last 10 years, solar powered technologies have improved that the efficiency of solar cells – otherwise called photovoltaic cells – has increased by as much as 40%. This definitely reduces the costs of installing and operating them, as well as increasing the profit margins of most solar energy company users.

Another way of seeing how businesses have been turning to solar energy as a profitable way of doing business is to review the number of solar energy-focused companies lately launching IPOs. Companies like Sunpower a few years ago launched their first IPO to find funding for expansion of its solar energy powered products. 
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And in the future, big businesses like iPODs, mobile phones and other portable devices will be benefiting from solar energy. More and more of the latest solar energy-focused technologies are coming up with much more efficient technology. It will give an alternative choice for businesses to switch to environmentally friendly sources of energy, and it will certainly open businesses’ viewpoint to using clean technologies.

Other solar profits

Perhaps manufacturers profits in selling solar powered equipments and gadgetry but maybe the profit is not only in terms of income profits but it is also good to know the personal gains or profits one can generate from buying solar powered gadgets. The advantages and disadvantages of course are very obvious. Without light, your equipment fails but when there is enough to recharge power then an unlimited source is then created.

The absence of sunlight is not an issue here since some of the smaller gadgets can even be recharged from a fluorescent light or any other light producing equipment. So in turn, one uses the power while the other recharges from it and so the complete cycle is repeated over and over again.

The best thing to find a cycle of this type of course knows your resources for a solar energy cycle. It starts with your need, how it will be implemented, what are the uses and the future compatibility of your solar equipments.

How to know if Solar Energy is for you?

Firstly, you have to analyze the specifics of your need. The easiest and the most immediate way to do this is to check your energy consumption per month. You may also want to check what kind of appliances you have to operate electronically and how much energy wattage they use on the average. Divide your annual electricity bill by 12 and you get the average energy consumption you use per month.

Using this info, you determine the number of solar or photovoltaic cells you will have to purchase. It also pays to remember that it is not worth it to install a solar energy home or office system worth thousands of dollars if the energy you use is only valued at US$ 100 or less. By then, you can still have yourself connected to a local electricity grid provider who will buy the electricity from a solar energy provider and resell it to you.
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Likewise, installing solar powered energy systems may also cost a lot to the individual or company. Polysilicon, which is the main component of photovoltaic cells have been much in demand and short in supply these days. With also oil price increases lately, the price of this component have been fluctuating – from US$25 per kilo to sometimes US$45 per kilo for the last 3 years or so.

Moreover, installing a home solar energy system is not that cheap either. Ranging from US$20,000 to US$30,000, costs might set you back, especially when if your need is just to power a few appliances with a consumption bill of not more than US$100 a month. Analyze this need before implementing the change.

Likewise, LOCATION is a factor in considering purchase of a solar energy system. Do you have enough space in your backyard or rooftop to install the solar panel modules (this includes the frame by which your solar panels are housed)? Can your solar panels be installed on a tilting angle? Can they be uninsured by the shadow of a tree, a nearby building or a telephone pole?
[image: image26.jpg]



Likewise, is your home located in a sunny area of the globe? The farther your area is from the equator, the lower the amount of sunlight that might reach your place. You have to factor this into your decision, as solar energy storage is also at its highest from the hours of 9 am to 3 pm everyday.

CHAPTER 4
Solar energy- the future

Solar energy, also known as solar power, is the light and heat that radiate from the sun and influences the Earth's climate and weather, as well as sustains life. 
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John Herschel in the 1830's used a solar thermal collector box, while on an expedition in Africa, to cook food.  Today solar energy is used to heat water and spaces by converting it to thermal energy.  Its primary use is on space craft's. 

There are a many types of technologies associated with solar power.  And these technologies can be placed into two groups. The first group uses the sun to generate heat, called solar thermal technologies and can be further broke down into three categories. The second group directly converts solar radiation into electricity by using photovoltaic panels which uses the photons or the light from the sun to create electricity. 
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Concentrating power plants generate electricity by using mirrors and lenses that focuses sun rays into a receiver.  The receiver which is mounted on the system at its focal point absorbs the sun rays and turns them into heat.  The heat is then carried by heated water or molten salt through pipes leading to a steam generator or an engine.  This is where the heat is converted into electricity.

Flat plate solar collectors are large flat boxes that have one or more glass covers.  The inside of the boxes are made of dark-color metal plates.  The plates absorb the heat and the air or water flows through the attached tubes.  The air or water is then warmed by the heat that is stored in the dark-color metal plates.  This is a useful system to provide hot water to residential homes.  More than 80% of Israel is using this type of solar thermal technology and over 4.5 million Japanese buildings are utilizing the technology.
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Passive solar heating design methods utilize large windows that face south and building materials that are capable of absorbing the sun's energy.  This type of thermal technology works wonderfully in homes to dramatically reduce heating costs.  This technology can also be used to cool buildings buy using natural ventilation.

There are various sizes of solar thermal technologies.  Small ones are great for boiling water and cooking food, similar to the solar thermal collector box used by John Herschel in the 1830's. The large centralized solar plants are frequently referred as power towers and utilize many acres of mirrors which collect and then focus the sun's energy.

Solar energy can also be used as an air-conditioning system to cool buildings.  This works by using an absorption cooling device.  The device runs similar to a refrigerator cycle that condenses and then evaporates the refrigerant fluid.  Then a desiccant cooling device is used, this device employs a drying agent who absorbs water vapor while decreasing humidity and the air is cooled via evaporation.

Since the 1970's people have had the concept of how to harvest solar power from outer space by sending solar panels into space.   By sending solar panels into space it would remove the obstacle of limited land, night time and other poor light conditions.  The biggest obstacle in this project has been the expense of the construction.  Yet, the benefit of being able to supply energy to disaster zones and war zones may outweigh the costs.  India and China have almost reached their critical point of energy consumption, and now realize the need for solar energy.

American Solar Energy Society, established in 1954, is a non-profit organization whose mission is to increase the use of solar energy, energy efficiency, and other sustainable technologies in the Unites States of America.  The organization leads in the national efforts to promote solar energy education, public outreach, and advocacy.
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In 1992, Solar Energy International was established.  This non-profit organization is dedicated to aiding people of all walks of life to use renewable energy (solar energy) and environmental building designs via education.  To date they have twenty-two locations worldwide. 

 Solar energy may be an investment today, but it could be a solution for tomorrow.  It is a billion times more available than fossil fuels due the sun's lifetime is estimated to be four to five billion years.  Fossil fuels are quickly depleting and countries that have the resources are able to monopolize the industry and charge outrageous prices.  Consumers are forced to pay whatever the price because of the need for fuels.  

Everyone needs to comprehend that as the market for solar energy increases the cost will decrease for everyone.  Another thing most people are unaware of is that there are incentives and subsidies in place by local, state and federal governments.  Some utility companies are also willing to give incentives. 

Solar energy provides a small environmental footprint and the largest energy source, an unlimited source of energy.  Unlike wind power, solar energy is available 24 hours a day, 365 days a year.  Compared to nuclear power, solar power does not provide areas to be used as a target for terrorist attacks. Solar power would provide self-sufficiency for the countries using it, ending the dependency on foreign sources of energy.

As with anything, there are advantages and disadvantages to solar energy.  Everyone should look over these pros and cons and determine which outweighs the other.  Listed are just a handful of advantages to solar energy:
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·         After the initial investment it would save money because the sun is free

·         The financial incentives that are offered 

·         There is a reimbursement plan for overage; if the system produces more energy than needed the customer can be reimbursed.

·         Requires no fossil fuels

·         Is not affected by supply and demand - available 24 hours a day, 7 days a week

·         No price hikes due to consistent availability

·         Decrease health cost due to no pollution

·         Energy is clean, renewable and sustainable

·         No contribution to global warming, acid rain, decrease green house gases, etc

·         Energy is generated when needed

·         Produces electricity during power outages 

·         Decrease dependency on foreign fuels

·         Low to no maintenance

·         Lasts for decades

·         Easy to add extra solar panels as needed

·         More environmentally safe for future generations

The advantages go on and on, but now for some disadvantages to solar power:

·         The initial cost is high

·         Solar panels require large land mass

·         Efficiency relies on the sun's positioning

·         Production influenced by clouds and pollution

·         No solar energy at night - need battery for backup

·         Solar cars aren't as fast as gas/diesel cars

It is quite obvious that the advantages by far outweigh the disadvantages.

Many countries are or are in the process of using solar power. Israel has 90% of their residents using some type of solar power.  Some other countries interested in solar power are the United States, the United Kingdom, Australia, France, Spain, Canada, Germany, Italy, Japan, and most of the European countries.  All these countries have instituted some form of legislation and research efforts to shift to solar power.  Some stats on some of these countries are as follows:

Germany has been the leader in the solar energy market as far as annual megawatt additions.  Renewable energy laws require Germany's operators of electricity grids to join various renewable sources to the electricity transmission grids.  Other regulatory measures are to include investment cost subsidies, loans at low interest and a tax relief to the customers of solar energy sources.  These programs encourage the development of the solar market.
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France produces more electricity than it is able to consume.  Only 15% of France's total energy is renewable energy.  There are current plans that require an increase in the use of renewable energy to 21% of electricity usage by 2010.  The government of France has increased solar energy feed-in tariffs by 50%.
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Spain's incentive program consists of a national net meeting program as well as low rate interest loans.  The Spanish government's feed-in tariff for solar power is guaranteed for 25 years.

Italy's slow economic growth with its increasing national debit hindered the development in the electrical generating infrastructure.  In 2003, rolling blackouts resulted due to Italy's inability to meet the growing demand for electricity.  The Italian government passed legislation to normalize a system of solar power subsidies which set fixed feed-in tariffs that will paid over the next 20 years.

The United States solar market continues its steady expansion with an annual growth rate of 20-30%.  Yet renewable energy sources contribute to less than 9% of its nation's total consumption of energy.  An energy bill was enacted which included federal tax credits, goals for purchasing and programs to accelerate the implementation of solar energy. 

Numerous states in the U.S. have committed to resources toward the development and use of solar energy which includes incentives and subsidies from their local, state and federal governments.

In Canada, Ontario was the first province to offer subsidies to businesses and homeowners that installed solar energy systems.  Ontario set up a program where the power authority would purchase any electricity made by biomass, wind or solar power. 

The Japanese incentive programs resulted in installing over 100,000 residential solar energy systems.  By 2010 Japan expects to install a renewable generation capacity of five gig watt.  The government of Japan also implemented various incentive programs and development and research subsidies.  These programs are for households that are self-sustainable by 2010 and industries and businesses that are self-sustainable in the years 2020 and 2030.
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The Renewable Energy Law was enacted in China to help reach its government's target of 400 megawatts and 1,000 megawatts to be installed by the years 2010 and 2020.  By this law authorities are authorized to set prices for purchases of any surplus of solar power.  It also allows for monetary incentives for development of solar power projects.  Directives were made by the State Council of China and the Ministry of Construction which encourages development and utilization of solar power in the rural and urban areas. 
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There has been much advancement in the use of solar energy in various ways and in the design of buildings.  Some of the advancements have already been implemented, while others are still in the planning stages.  The bottom line is that most developed countries have realized the future of this generation, the generations to come and to our planet lies in utilizing the natural resource of the sun.

Sungri, a company that promotes solar energy, has developed a theory that promises energy prices at five cents per kilowatt.  This would put solar energy being as cheap as the fuel fossil presently being used, such as coal, natural gas and oil.  Fossil fuels are also referred to as nonrenewable resources due to the fact that once they are used they cannot be reused.  Whereas solar energy is renewable, the sun's energy is unlimited and can never be depleted. 
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The system Sungri is working on is based on the principle of using a magnifying glass to focus the sun's rays into a single, very efficient solar cell.  Each unit would magnify the sun's rays by 2,000 times and convert more than 37% of sunlight into energy.  This would be a system that produces maximum output for each cell, yet minimizing the cost and space needed. The heat of the focused sunlight is more than 3,000 F, but a cooling system would keep the panels safe.

The cells would be easily upgraded to allow future advancement.  At this time the company is testing the theory with prototypes.

In Australia, archeologist came up with an ingenious idea to use solar panels as sound barriers along the side of highways.  The highways are near residential area, and the energy doesn't have far to travel to reach the residential homes.  It is projected that the solar panels will produce 18.7 megawatts per year, which will be enough to compensate for the installation costs of the solar panels.  It's estimated it will be paid in full within 15 years.

In Napa Valley, California a winery was compelled to shift toward solar power to operate one of their biggest wineries.  They implemented a "floating power system" by attaching photovoltaic panels to pontoon boats.  The boats are in the winery's irrigation pond and provide solar power to the winery.  It costs them $4.5 million, consists of 1,000 solar panels which will generate approximately 400 kilowatts per hour.  This is more than enough energy for the winery.

While the solar panels generate renewable power, they also provide an additional bonus of saving water loss by decreasing evaporation. 
A Scottish architecture designed a way to provide solar power to the city of Glasgow, Scotland by making "solar lily pads" that float in the River of Clyde.  The lily pad system works in much the same way as the solar pontoon boats in California.  The lily pad system will soak up the sun's rays and provide electricity to the city.  Last report was this system is still in the workings, but is an exceptionally feasible concept.
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A 68-story commercial building was erected in the Middle East that produces no pollutants and uses 100% of the sun, the wind, and the rain to produce its own energy.  Natural air conditioning is produced by the use of wind towers, and the air is cooled with sea water.  A rotation shield that covers 1/6th of the buildings circumference provides shade and uses solar panels to convert the sun's energy into electricity.  There are more wind turbines on the roof as well as two roof mounted solar photovoltaic panels and a float panel in the nearby sea, meeting the energy needs for the building.  The building actually uses 60% less energy than other nearby buildings while producing 100% less pollution.

Arizona commits on becoming the solar capitol of the world.  An Arizona power plant has teamed up with Abengoa Solar Inc, a reputable company that has built, owns and operates solar power plants throughout the world, with plans to build a 280-megawatt concentrating solar plant.
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The plant will be erected 70 miles southwest of Phoenix, producing enough energy to serve 70,000 customers when completed in 2011. 

Not only will this plant produce more energy but it is estimated it will create more construction jobs during the construction stages and once completed will employee 85 highly- skilled technicians.  It is estimated to bring one billion dollars of economic benefits to the state of Arizona.  

The state of the art technology of concentrating power plants is able to produce and store solar energy, unlike the traditional solar photovoltaic plants that uses direct sunlight.  Therefore the concentrating power plants use the sun's heat, enabling it to produce more energy for customers than the traditional solar power plants.      

In October of this year a new material was discovered that will overcome two of the obstacles that have been a concern.  Previously solar panels were only able to capture a small fraction of the sun's energy.  Now, thanks to the new material all of the solar power can be captured while generating electrons, making it easier to capture. 

Sunlight contains the entire spectrum of colors, which are the colors seen in the rainbow. Each of the colors of the rainbow represents different energy levels or frequency of light.  The new material will be able to capture the entire spectrum, all of the different frequencies of light, therefore using all of the sun's energy.

It is clear that fossil fuels have caused many abnormalities in the environment, as well as wars. As fossil fuels become depleted the consumers are the ones who pay in the long run by paying higher prices for oil, gas and coal.  These high costs can only increase as the demand grows higher and the supply lessens. 
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Fossil fuels is said to be the reason behind global warming, increased pollution and health problems.  Theses increasing problems can only be stopped and eventually reversed by becoming a total solar energized planet.

CHAPTER 5

Advantages of solar energy 

World progressed at an astonishing speed , distances covered in short time and communication brought us further close, leaving us into global village where flow of information became boundless. It was made possible due to use of organic compounds mentioned earlier. 
It is estimated keeping population growth, and further advancement that more energy will continue to be needed to meet increased needs community. Whereas source of energy that is carbon is non renewable in the sense that it cannot be generated again after its use in contrast to renewable resources of energy such as wind which can be produced again and again. It means that coal petroleum and gas production is decreasing from our reserves of the world by the end of day ultimately it will combust out. In addition to this it was realized as researchers set to work that average temperature of the globe was increasing at an astounding rate. 
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Of all gases released by anthropogenic activities, carbon dioxide has been centre of the gravity. It is calculated precisely that carbon dioxide concentration of environment in this day and time is about 25 percent more than it was in 1700. It is estimated that this will increase to about fifty percent by the year 2050. Scientist view that accumulation of carbon dioxide increases average thickness of our atmosphere increasing a big dense curtain which allows light of sun to pass in but doesn’t allow it to exit out resulting into warmer and warmer atmosphere … this is global warming. Global warming could lead to melting of glaciers to increase average sea level and encroachment of land. Warm atmosphere will produce many adverse geological changes, it is predicted that there could be more earthquakes, fertility of land would decrease.  
Here it is wise to tell that if we exclude effects of global warming, pollution and exhaustibility of fossil fuels then it is the best portable source of energy to carry out our life activities. But unfortunately this is not the case. It is the bleak picture. This leads us to tap hidden, potent sources of energy. Which provide us environment free of pollutions, without global warming effects and a dream which has longer shelf life?

Let us briefly look at alternate sources of energy. Renewable sources of energy are wind energy, hydroelectric energy, geothermal energy, tidal energy and solar energy. We will briefly sum up contribution of each of these resources, and comparative analysis and cost effectiveness, future prospect. 

1. Wind energy: 
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Although wind is dispersed and diffused source of energy yet it has great potential which can be cultivated over time. Wind energy is produced due to uneven temperatures of atmosphere. Wind energy can be used to run windmills or it can be used to move turbine, wind turbines are more like propellers of aircraft which move and in turn generate electricity. Energy of wind should move at least move at least in the ranges of ten miles per hour to steadily generate electricity, in places where wind energy is used such wind farms are setup from which electricity is supplied to grid stations to be distributed as usual. In Hawaii and California for production of about 1500 M.W. it has great future prospects. 

2. Geothermal energy: 
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This is energy obtained from earth’s interior, which is hot to several thousand degree Celsius, we can find weak points where heat of earth blows up especially at volcanic activity site. From this leakage point hot mud and flares can rise up, however for commercial purposes we would need hot steam or water to be properly channeled for energy use. Currently there are three power plant technologies in use namely Dry Steam Power Plants. These use steam which runs a turbine. This technology is available at geyser in northern California. Other conversion method is flash steam power plan. In this fluid is splashed to in some sort of container in which steam from it is generated, this is used to move turbines for electricity. 
The other method is Binary Cycle Power Plant: - 
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This process uses heat exchange mechanism. Zones with geothermal activity have at some point temperature of water more than 350 Fahrenheit , this hot water is used to heat up another water at low heat and then steam generated from that source is used up to rotate turbines

3. Hydroelectric:  
There is energy in flowing water. If this energy is transferred to turbines to move them then electricity is generated. For hydroelectric system can use fast moving water or falling water. Working structure for this would a dam on a river to collect large amount of water. On world level hydroelectric source is generating only 2 percent of our energy demands owing to multitude of factors like high cost of building dams. 

4. Fusion devices: these devices use isotope of Hydrogen ‘deuterium’ it is abundantly present in ordinary water. These devices use fusion reaction much like taking place on sun. Theoretically speaking this holds enormous future prospects of energy. 
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We have in brief sorted out limitations and advantages of various alternate resources. However, currently scientists showing increasing interest in solar energy because ultimately it is solar energy which is cause of all other energies on earth. For example Wind is produced when there is disturbance of molecules in atmosphere by difference of heat available in system so that it flows from higher temperature to lower temperatures. Geothermal energy is result of interior of earth's core which is molten rock we know that earth was a part of sun when it was disintegrated to form a part of solar system. Even fossil fuels that are source of much trouble is indirectly result of sun’s energy in organic compounds. Scientists are aggressively pursuing researches to underpin great potential of this ultimate energy. 

Site of production 
Solar Energy is considered to be one of the natural sources of energy, from which almost every organisms derive their energy. The best part of this form of energy is that it can be utilized anywhere, meaning wherever the light can reach. It is basically not site specific and can be produced practically anywhere, provided certain equipments and measures are available there. Therefore its demand is increasing day by day.

Source
The source of solar energy is Sun. Energy coming out from sun is in the form of packets which is dispersed on earth.  Basically, distance of earth from sun, which is miracle of miracles, is the only reason that life came into existence. It provided earth with proper temperature that it was neither too hot to burn our bodies nor too cold to freeze us. It was even favorable to sustain life through hard times of evolution. 

Of all sources of energy that earth is plentiful with, solar energy tops the list. We could argue that all other sources of energy are directly or indirectly accrual of it, fossil fuels being no exception to this. In this age and time importance of solar energy is gaining new grounds as we continuously face dilemma of Global Warming. 

Scientist are increasingly interested on research to invent new ways of accumulating this great source of energy and pave way to alternate energy resource. Here we will highlight advantages of solar energy in different walks of life from personal use to industrial consumption.

Use of solar energy in homes, swimming pools:  Solar energy can be converted into thermal energy. It is relatively easy to carry out this procedure. There are two ways in which this energy can be used. One is passive way in which structure and design of building is set so that heat once entered in it should spread to more areas, without being dissipated. For this purpose we would need insulator windows to prevent heat loss.
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       Normally, 8 percent window area to floor area is required in south direction to achieve this  

Day lighting: 
Light of sun can be used for reducing unnecessary loads of electricity by just making use of day lighting, the points to consider in this setting would be to ensure areas of the building to be lit, and apertures in building to be made. Establishment of such a system can not only decrease bills but also be good for air conditioning.

Solar energy cells:
Technically called photovoltaic cells or solar cells use sun radiation to convert it to electricity. Many solar power stations have been built in UK where grants for installing solar power in home are available. Spain, Prague and many other countries are also installing solar power station on large scale.   A solar energy cells can also light up domestic light tubes, chargers, calculators, or even autonomous satellites used for myriad of purposes such as weather, TV, telephone, navigation, internet and myriad of others. These equipments can also be used for street lighting in remote areas, such sophisticated system can be used in electronics that they turn on at dusk and turn off at dawn. This type of lighting uses fluorescent lamp and lead acid batteries.
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Affectivity in terms of soil
Soil is a very useful natural element which has been helpful to man kind in more ways than one but in terms of solar energy, it affects greatly in increasing or decreasing the productivity of solar energy.
There are many different sib-categories in soil, one of which is cadmium contaminated soil which when comes in contact with the sun rays produces an electric field in its vicinity. The uses of solar energy in many ways helped the man kind to find the substitute of the conventional power resources used for ages.

High temperatures: solar energy can also be used to get high temperatures for electricity generation. Sun light is reflected from a wide area then it is concentrated on a blackened receiver which ultimately increases its intensity to produce high temperature. Temperature attainable through this system reaches at 2000 Celsius. It can be used to research properties of different matters at high temperatures, or this huge heat can be used to run turbine-electric generator. We have yet to achieve grid parity as compared to other sources of energy such as fossil fuels but it doesn’t mean that it lacks better prospects in future, additionally to introduction of pollution free, noise free environment. George W. bush had set 2015 as grid parity for United States.
Solar cookers:  these can be used keeping in view cost effectiveness and soaring prices of gas. These use right just right amount of heat to cook food so that nutritious value of food is maintained for its healthful effects.

Disinfection of water: Approximately 4 billion cases of diarrhea, water borne disease, are registered worldwide annually. Of these, 1.5 million see face of the death. In number, around 5000 thousand children die daily because of this killer disease. Therefore use of disinfection by sun provided ultraviolet light and temperature can be, rather should be used at house hold level
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Solar desalinization system:  With this procedure water is evaporated and salt is allowed to sediment resulting into purified water. This mechanism can be used in future on large scale for provisioning of pure water from salty water of seas and oceans

 Solar cars:  with photovoltaic cells even cars have been built to ensure that after consumption of fossil fuels we will not be back to Stone Age! Specially designed cars which carry minimum weight, with less rolling friction, design of tyres can be run on solar energy.
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All TV satellites use solar cells for generation of their energy, it could be that solar run cars do not speed up as rapidly as petrol filled but this is environment free with healthful effects. .however it doesn’t mean that it is without any disadvantage. Major obstacle in the way of its achievement is its high cost of installation. But if we understand long term use and compare our five year bills to cost of its installation, we would be much relieved to know that solar energy is a must have option for us. It is hoped that in near future cost of solar energy would decrease as business across the world start investing into it as we continue to be depleted of fossil fuels.
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We must realize that hidden potential of solar energy is massive as earth receives about 200,000 times the total world electricity generating power each single day. 

Solar energy is a part of the planet's life from time unknown. It was here when it had no life on it. We don't need to purify it and it comes with great many advantages. It can be the best energy source if utilized properly

Solar Energy is all about Profits
Okay, let’s face it. When the Kyoto Protocol in 1992 started talking about countries committing to reducing their carbon emissions by 2012 to prevent or slow down global warming, it was the beginning of businesses initiating the serious search for “alternative sources of energy”. Businesses, initially large corporations, and now including boutique firms and entrepreneurial start-ups, wanted to cash onto this campaign for the search of alternative sources of energy, partially to associate themselves with the “Green Movement”, a campaign for corporations to generate only “environmentally friendly” business processes, including products that were not harmful or destructive to the environment, and also partially – and now primarily – to reduce the operating costs of generating electricity or energy to power their companies.

The first reason for the existence of the Green Movement cited above was to improve also a company’s target markets’ corporate perception of itself. Understandably, the more a corporation is associated with being “environmentally friendly” and utilizing “green energies”, the more its target clients would likely patronize its products or services in the long-term.

A research study conducted a few years ago and sponsored by an environmentally-conscious association indicated that 60% of consumer respondents in the study said that they will buy or patronize the products or services of an environmentally responsible corporation over one that is not. This does not only indicate that there is a growing awareness and understanding among consumers about the social and cultural values and its implications of patronizing an environmentally responsible manufacturer or service provider but also that businesses should gradually consider that they can gain more profits by engaging on environmentally beneficial operating practices and telling the whole world about it.

And this is where solar energy gets into the picture.

The Demand for Solar Energy   
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Solar energy has been around us since ancient times. It was just a matter of harnessing it. And what could be more humble than to say that our regular backyard plants are the first users of solar energy on the planet. 

Imagine the physical structure of a plant. With its leaves, it absorbs carbon dioxide from the air, and with its roots, it absorbs moisture or hydrogen from the soil – also the building blocks of water. The plant processes these basic elements through the use of sunlight which it gathers from its leaves, thereby engaging in the act of photosynthesis, meaning, the synthesis of carbon dioxide and water. The result: the generation of energy and the by-product of oxygen spewed out by the plant for humans and other living animals to enjoy.

In the world of man, the same principle applies for harnessing the power of sunlight or the SUN to produce energy to operate all man’s civilized contraptions. This energy by modern, scientific technologies, can be stored, converted and channeled to power industry – and others other than industry.

CHAPTER 6
How to Buy Safe & Affordable Solar Power  

Understand that solar power may be a great investment for a lot of people. But this can be viewed at in several ways. 

Firstly, the need to switch to a solar powered energy system, particularly for the home, is more apparent when your average electricity bill payment reaches US$400 per month. If you were to buy a solar energy system on a 10-year payback plan, the amount that you save in energy costs per month will still be more than the amount that you pay back for a loan to buy that system.

After the purchase considerations are made, you might want to start looking for a manufacturer of the solar cells. There are four major good ones in the market now -- Sharp, Kyocera, BP Solar and Shell Solar. Sharp is the major manufacturer of photovoltaic cells at the moment (aside from a manufacturer of electronics components). Even General Electric also manufactures photovoltaic cells, through its acquisition of the solar cell manufacturer, AstroPower.
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For the installation, a practical way to correctly install them is to hire a local electrician to do the job. If you are somehow more of the DIY type, you will have to get all the instructions from the dealer of your solar cell panels.

For the past few years, the Bush government had been quite vocal in supporting initiatives to promote the use of solar energy systems. One such energy bill was to provide tax credits of up to US$2,000 to people who install solar cell systems in their homes in 2006 and 2006. And of course! The Million Solar Roofs Initiative, wherein incentives are given for residential and commercial establishments in the California area to install solar energy systems in the next decade.

Nevertheless, prices for solar energy systems are expected to fall in the next few years as market penetration widens, demand grows and the target market is helped along by legislation that greatly benefits solar energy users. Since renewable energy sources still occupy only 2.5% of global demand, it is still a long way by which we can still develop this industry to its fullest potential.

The Shape of Things to Come

The first use of solar power varies as much as the uses for such. One other experiment involves the construction of a large greenhouse with a funnel like tower on the top. When the air in the greenhouse is heated, the expanding air rises and automatically operates a turbine up in the funnel which then generates the energy for electricity.

Other experimental sources of solar power include digging a salt water pool that may store solar energy. This salt water pool (about 1-2 meters in depth) will have saltier water in the bottom than on the top. These salts in the water, when heated, can produce temperatures of 90 degrees in the bottom layer – enough to be channeled for heating homes and other energy requirements.

Other firsts in solar-powered gadgetry were invented in past years. The first solar-powered car was constructed in the 1980s with the advent of the World Solar Challenge, a biannual solar-powered car race wherein schools and companies’ teams compete over more than 3,000 kilometers of track in central Australia.
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Likewise, in 1975, the first solar-powered boat was manufactured in England. Since 1995, passenger boats with solar panels were used and have gained popularity in recent times. 
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As for airplanes, the first unmanned solar plane, the Sunrise II, was launched in 1974. Five years later, the first manned solar plane, the Solar Riser, was launched and reached a height of 40 feet in flight.

How about everyday items? A solar powered brick that remains lighted up for eight hours has two amber-colored LEDs and is rechargeable when put under the sign during daytime.

Another item that has been rated highly by techies is a solar powered motion sensing security camera. Powered solely by the sun, it can detect movements of up to 26 feet away. Great for the home!

Portable solar panels: How about a 9.5 pound briefcase sporting two solar panels that you can carry around to power your laptop or electronic radio?  You don’t have to worry about running out of power for your laptop anywhere you go.

Likewise, the Pathfinder is a solar powered aircraft that can remain flying in the air for hours, using only sunlight to power it. Airspeed ranges only up to 15 to 25 hours.

Localized Solar Business

In knowing all about solar energy, one can probably imagine what other personal profits these things can bring into one’s life. What about localizing your personal profit and sharing it to others and in turn, your profit can be doubled? 

Maybe you can search one of the many bigger solar energy sources, acquire and install it and have it distributed to your neighbor for a small fee? In the long run, your investment on such equipments will be returned 

CHAPTER 7

Solar Energy- other methods of utilizing solar energy

When thinking of Solar Energy you probably think of panels that are used to heat your home. The other thought that comes to mind is the cost effectiveness of harnessing the sun’s energy. With the economy in the state that it is in, the ever rising cost of everything from gas to clothes, being able to save a little somewhere can make solar energy start to look very appealing.

You can use this any a variety of ways to help improve things in your everyday life. Not only can you use it to heat and warm your home on the inside but what about the outside of your home. You can purchase solar powered lights for the outside of your home to lighten and brighten your walkway. With this type of product, you can purchase them at the store, pull them out of the box, place them wherever you want them and walk away. The best thing is that these have sensors to know when it is dark to come on. When the sun comes up they will automatically shut off and recharge from the sun’s energy.

If you have a garden and would like to install a water fountain, purchase one that is solar powered? These are absolutely wonderful since they have no wires to be seen and ruin your beauty. That is the same for the solar powered lights. There is no fear of tripping over a plug or extension cord or needing to cover it up and hide it.

Although there are many benefits to the use of solar energy, you need to do your research before running out to the nearest hardware store and loading up on products. Many things have to be taken in to consideration such as, are you a homeowner or renter or how large of a space are you wanting to heat with your solar panels. Another thing to keep in mind is where your home sits to where the sun shines on your home. Obviously, if you live in the country and your home is surrounded by trees than you are not going to get enough sun to warm the panels or your home. Your home needs to be able to have sun exposure for at least six straight hours. This amount of time will allow for the solar panels to generate enough power to electrify your home. This not only includes heating or cooling but also your appliances such as the tv, dishwasher or the lights.
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The main reasoning for today’s society to invest in solar energy is definitely for financial benefits. When looking at the initial investment of solar paneling it can be a little disconcerting. If this is not something that you have been saving for or just have the money laying around then it could possibly require a home loan or a bank loan. The process is very expensive to purchase the panels and have them installed. You also have to consider the space that you are installing the panels in. The more panels that you require will hike the price. 

All of that may sound a little frightening. Here we are saying that by utilizing this power source, it is going to provide a cost effective solution to the ever rising cost of today’s economy. This is more than a fact. You have to think outside the box and in long run terms. When you start to realize that the savings you will be creating on your electric bill is going to more than enough pay for the paneling than the initial output does not seem so threatening. Once it is all said and done, you will not only replace the money for the start up of your new project but you will create a savings long after that money has been replaced.

Think of another benefit that you have from using solar energy. You will not be subject to power outages as your neighbors are. When the lights go out in your neighborhood, with the use of solar energy powering your home, you will still be able to see the light. As said before, solar energy has more uses than to just heat your home. By having the ability to brighten your home with this type of power it is just another way to add to that savings you will be getting on your electric bill. You can see that the savings just keep adding up.

The eco-friendly person may also consider the use of solar powered energy. You are saving the environment and the planet by putting less pollution in the air with toxins and chemicals. Many people are trying to go green and save the trees and this is just more way to be environmentally friendly. 

Businesses are jumping on the bandwagon to conserve energy and reduce their costs. The commercial use of solar energy is becoming more and more common in today’s society. Along with residential homeowner’s the business of today is trying to reduce there costs in whatever means possible.

There are several different types of solar powered systems. The basic system is a standalone solar energy system. Other types of systems are grid-tie solar, the complete standalone and the hybrid system. Each one of these energy systems have there own purpose and use. They are designed for specific types of homes and vary on where you live and how much power you are in the need to generate.
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With the grid-tie solar energy system, it is only for use in homes that are currently utilizing a solar energy utility grid that is already built in there homes. A complete standalone solar energy system is built with solar panels just as the standalone system but this has an extra benefit. With this system, you also get batteries and a charge control that has the option of being linked to either direct current or DC. This gives you more options in case the sun does not feel like cooperating. In order for this type of energy system to run effectively and efficiently you will need at least 20 solar panels. This means that you need to have the room in order to utilize the system to its fullest potential.

One of the last types of systems, the hybrid, is for those who may not get sufficient amount of sunlight on there homes in order to make the equipment work at its fullest potential. The hybrid system comes with a backup generator so that when there is not enough solar power the generator will kick in. This works by gasoline or diesel. Even with the use of a backup generator, you are still getting the benefits of a cost effective savings since you are not using electricity.

 Solar powered energy is a renewable energy source from the sun. People have been using the suns resources for many years and generations. If you think about it, hanging your laundry out to dry is just one more way to use the suns energy without polluting the air or raising the cost of your utility bill. The suns energy is also used or growing plants and helping our bodies get nourishment to live and to grow. As you can see, solar energy is used for heating our homes, running our appliances, lighting our homes, heating our water and for charging batteries. 

 Another reason that people are starting to turn to the use of solar energy is for the fear that our fossil fuel is not going to be around forever. It is estimated that fossil fuels are going to dry up so to speak sometime in the next 50 years. The suns power is infinite. As long as the sun is in the sky you will have power from its energy. 

Years and years ago before electricity was even invented, people used the suns energy or solar power. You had to build a fire in order to stay warm and even cook your meals. Even though using solar powered energy is used in many different ways in today’s time, the principals remain the same. Harnessing the power is not by any means or complicated. 

People may think that getting solar powered energy is difficult and complicated. What they don’t realize is that the easiest form for a collection point of the heat is the solar panel. The sun heats the liquid inside the panels to generate the heat and is usually installed on a south or south-east side of the roof. This can also depend on where your house is located which not only includes the area but which part of the country that you live in. 

There are also people who are still severely against the use of solar powered energy. Some would argue that the use of this type of energy, since it comes from the sun, can have the same effects as being in the sun causing cancer rays. It has not been made a proven fact that the use of solar power is a contributor to this health hazard or any other health related disease. 

They also argue the fact of cost. The position that having solar powered unit installed in your home can in fact cost thousands. That fact has never been in dispute. What has been disputed is the fact that although is can be quite costly to have the unit installed in your home, the savings that you will generate from this type of power will more than compensate for the cost of the electricity that you would have normally spent on your regular monthly bill. 

One point that they do have is that it does require a fair amount of the panels in order to get a sufficient amount of power to be able to heat your home. If you live in a small house than you may not have enough roof space to accommodate the amount of panels that you would require in order to have the system work efficiently. 

It is also said that there is an influence by the pollution in the air or by a water presence. Another disadvantage is that they are only able to generate heat in the daytime. Once evening sets in, the panels are no longer able to do there job. Although this is a downside, the panels are generally able to soak in enough of the suns rays and heat during the day in order for them to be function able in the evening.  

We discussed pollution earlier as a factor. The pollution and the air quality that we have today is very poor and can effect the efficiency of a solar powered product. The clouds can also cause a problem since they can hide the sun and block the necessary rays in order to provide heat. 

All of the advantages and disadvantages of installing a solar powered energy system in your home need to be taken into consideration. It is very important to do thorough research if you are considering this as your resource for energy. You need to think about the area that you live in, are there to many trees blocking the suns rays from being able to heat the panels on your roof effectively. Do you have enough space on your rooftop to accommodate the amount of solar panels that is needed in order to do a proper job? 

 [image: image56.jpg]



You should also think about the pollution, air quality and what your thoughts and feelings are on the entire subject matter. Considering that the cost of having a unit installed is pricey, you want to make sure that it is the right decision for you.

The advantages to having a solar powered energy system should also be taken into very serious consideration. Yes, it does cost a pretty penny to have installed but, the money that you will be saving in the long run will more than compensate for the cost. If you are concerned about it looking gawdy on your home, that needn’t be a concern either. Many companies that provide equipment and installation of different solar units will have them blending into your home and looking as though they belong there.

You also have to remember that not only is it a cost effective way to reduce your budget but it is also a way to help prevent the pollution and improve the air quality. Everyone complains about the emissions from cars, cigarette smoke from smokers and the gases that are let off from chemical plants. By utilizing solar energy, it gives you the opportunity to do something good for planet earth instead of helping to bring her to her knees.

For those that are still unsure about making the decision even after extensive research, you can attend a class on solar energy. There are a lot of resources at your disposal. By attending these classes, they will educate you on the pro’s and con’s of using this type of energy. They will be able to answer all of your questions and give you peace of mind no matter which decision you decide to make.

There are many that are concerned about global warming. Although that is a big issue for many of us in today’s society, it is not going to affect you using solar powered energy today. We have many many years still to go to be able take advantage of the sun’s rays in a positive light. There is negativity in everything that we do and in every obstacle that we face today. 

You can even take a look at today’s government. They are harnessing the power of the earth’s and sun’s energy. Yes, I know, many of us do not trust our government as far as we could throw them. But, you do have to take notice that when it comes to pinching a penny, maybe not for our pockets but for their own pockets, the government is very quick to act. 

Think about the amount of money that you spend each and every month on your utility bill. Every month when you open it you know that the amount is going to be more than lasts months even if you have used the same amount of energy. The costs of our gas and electric are on the rise each and every day. This is not going to change anytime soon considering that the country is in debt. 

By using solar powered energy, you are enabling yourself not to be apart of that debt. Job loss is on the rise, salaries are decreasing the cost of living is rising. We all need to find a way to make use of the earth’s properties and put them to our advantage. No harm no foul so they say and a little research can go along way to making your pockets just a little deeper than they are now. Free up some of your money to be put to other things so that you may enjoy life more than you are now.

So, do your research and start investigating the world of solar power energy. 

CHAPTER 8
Sell Solar Generated Electricity and Earn

Solar electricity is a much hyped subject these days which is generated by sun. On our planet, sun rays are the most important form of energy. Every single day, sun emits so much energy which is beyond our imagination. Earth is totally dependent on sun as it helps in the process of photosynthesis, through which plants make their food. It also helps in warming our planet and driving oceans and winds. Before we talk about solar generated electricity, it is important to understand what electricity is basically. The flow of electric power or charge is called electricity. 
The primary sources of energy are coal, natural gas, oil, water, nuclear power etc which are converted to get electricity which we use. The most natural source of energy is sunlight. Electricity which is generated by the help of sunlight is known as Solar Electricity. But in order to covert energy into electricity, a technology is used namely, Photovoltaic Technology (PV). It is the system which transforms solar energy into solar electricity. The PV technology transforms solar energy, which is available in abundance and is a free source of energy, into solar power or solar electricity. This technology uses solar energy to power electrical equipments like computer, household appliances. 

The PV technology which is used for the generation of solar electricity consists of minimum of two thin layers of Silicon which is a semi conducting material. When Silicon is exposed to sunlight, a number of electrical charges are generated which is conducted away by metal contacts as direct current. As the energy produced by a single cell is quiet small so numerous cells are connected together and encapsulated to form a panel. This panel is connected together to produce the desired amount of electrical energy. The PV equipment produces solar electricity without emission of any kind of gas. 
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PV devices are considered as the best technology for past 50 years to produce solar electricity. It is marked as the cutting edge technology till date. Almost all photovoltaic devices which are available in the market consist of same components like panels, arrays and cells. But in order to deliver different results, they use different kinds of cells and panels. There are two kinds of panels available in the market a) Basic Panels b) Enhanced Panels

There are different kinds of basic panels available which help in the generation of solar electricity namely, Monocrystalline Silicon Panels and Polycrystalline Silicon Panels. Crystalline silicon which is a basic semi conductor material is used in Monocrystalline Silicon Panels. Large sheets of Crystalline silicon is produced which is cut into different sizes and is thus used as a one big cell in a panel. On the cells, conducting metals are laid which collects electrons and thus produces solar electricity. Polycrystalline Silicon Panels uses a series of cells in a panel. Though these are less expensive but they are comparatively less efficient as well.
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 There are three types of Polycrystalline Silicon Panels, which are, Cast Polysilicon, String Ribbon Silicon, Amorphous Silicon or Thin Film Panels. In the process of Cast Polysilicon, molten silicon is used which is casted into large blocks. Once they cool down they become crystalline silicon. Then blocks are sawn across the width in order to create thin wafers which are used as photovoltaic cells and are assembled in a panel. Over these cells, conducting metal strips are laid off which generates solar electricity. In case of String ribbon photovoltaics, molten silicon is produced by drawing thin strips of crystalline silicon from molten silicon. Later the strips are assembled in a panel along with metal conductor strips to produce solar electricity. In case of Thin Film Panels; these are applied directly as thin semiconductor film on different materials. The film is then connected with metal conductor strips and thus starts the process of generating solar electricity.
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The second kind of panel is Enhanced panel which includes Building-Integrated Photovoltaics (BIPV), Concentrator Systems and High-Efficiency Multijunction Devices. This technology is used for generating electricity and is also used as a construction metal for buildings. In this technology, amorphous silicon is added into the glass in the form of semi translucent layers. The glass is then used as a window pane through which sunlight enters into the building and hence produces solar electricity.  In case of Concentrator Systems, sunlight is gathered by lenses or concentrating optics, this increases the efficiency of solar photovoltaic cells. Multiple layers of cells are used in High-Efficiency Multijunction Devices where certain layer of wavelengths of solar energy is absorbed by different layers. This device is not used commonly as it is still on a research stage. 

The solar panels which generates solar electricity works all round the year from sunny days to cloudy days but they do not work during the night when sunlight is not present in our environment. In this case either battery is used to store the solar generated electricity or power grid is accessed. 

The biggest question here is how does the solar generated electricity works? Solar generated electricity works like other electricity which is supplied to us by the local power grid. The solar electricity passes through an inverter after which the direct current electricity which is produced by PV system gets converted into alternating current. This is the electricity which is used at homes and other places. Net power usage is displayed on a bi-directional meter. If the PV system produces more solar generated electricity than required, then the meter spins back in order to lower the electricity bill. It works visa versa, i.e., the meter spins forward in case solar electricity is generated less.  By the use of this process, one can produce electricity at home. The maintenance of this system is quiet low as there is no moving part involved. One can also track the solar electricity produced with the help of REC solar display. 

There are a number of places where solar electricity can be used for example; solar electricity can be used in industries for industrial applications which are located at remote destinations where they are not able to access electricity grids. Building the power lines would be an expensive for these industries. Therefore, using solar generated electricity would not only be a cheap source of power but can also help in keeping the environment clean as solar generated electricity do not emit harmful gases in the environment. Solar energy in different industries can be used for radio telephones, microwave, TV and radio.  It can also be used in lighthouses and traffic lights. One can depend a lot on the solar generated electricity. 

Usage of solar energy is not limited to industrial areas but it can also be used in schools, churches and community halls. The solar electricity can help in electrifying TV, telephones, refrigerators, videos and other electronic gadgets. Not only these buildings but it is also possible to configure power plants in villages which can power homes from solar generated electricity or people of the villages can also come to charge their batteries for the non daylight time.

Solar generated electricity can very well work in offices. The outside of the building could be made of glasses which can be semi transparent to generate solar electricity. These glasses can also be used on the vertical walls as curtains during rainy season and other seasons as well. Sunshades and balconies can be created which would have the PV system. The PV system could be mounted externally to the buildings. Moreover, solar PV can be installed on the factory roofs to produce solar generated electricity. In case the roofs are flat then array can be mounted using special techniques which would not also cause any damage to the waterproof roofs. 
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Solar generated electricity could also be used as calculators or chargers. It can also be used in other recreational activities. Solar electricity could also be used in holiday homes which are remotely located and do not have any access to the electricity grids. This method could also be less expensive. With the help of solar generated electricity basic needs of holiday homes can be fulfilled. One can use it for electrifying TV, radio and lights. All this can be done with the help of simple PV system.

Solar electricity can be used in city residential homes. Solar PV can be installed on a pitched roof above the roof tiles. This would lead in generation of solar electricity which can be used for home computers and home appliances. The PV system can produce electricity which can be used in the building and can also be connected to electricity grid.  In the PV connected gird system, PV system produces solar electricity which is supplied to the building during the day and excess is supplied to the grid. In this case, people do not need batteries as extra demand of electricity is fulfilled by the grid. But in case, the PV system is not connected to the grid, then one would require the batteries to store solar electricity for the evenings when daylight is not there.

When one talks about solar electricity, return on investment is always mentioned. It simply means that whether the invested money can be earned within a time frame. The time factor depends on a lot of factors like the location, efficiency of the solar equipment, budget and the budget. Not only the invested money can be earned back but money can be saved on utility bills as well. 

A penny saved is a penny earned. By investing in solar panel, which produces solar generated electricity, one can also earn cash rebates, incentives and tax credits. Thereby, what one can save from the taxes is the saving earned through the investing in the solar power system. 

Other than contributing in keeping the environment clean, one can also earn money by selling solar electricity. One can install solar panels or PV system at home to produce the solar generated electricity which would meet the requirements of the home electricity.  One can sell the excess solar generated electricity to the local power grids or power distribution companies. And in case someone is running hotel or hospital or some commercial building then one can push the extra power to the local grid and earn money by selling solar generated electricity.

PV system or solar panel transforms the solar energy into solar electricity and can be used for running electrical equipments at home and institutions. But when traffic is high and supply is low, solar generated electricity can be supplied to local power grid and earn money out of it.

There are various ways by which one can sell solar generated electricity and earn money. One can take franchise of a solar power manufacturing company and sell the solar equipments and its services to people and thereby earn money through it. By providing good quality product and services, he can increase his network which would in turn lead to better business opportunities.
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One can also earn local money from the remote areas with the use of solar equipments. If someone has the solar equipments which produce solar generated electricity, then one can sell the electricity to local clients which do not have any access to the power grids. The clients could include restaurants, bars, shops, playing bars etc. By being in constant touch in the market, the person can also increase the spectrum of his business. He can get knowledge about other various businesses related to his present business and can earn extra money. For example, once he provides solar generated electricity to the tourist lighting areas, he can get information about the guides required by the tourist and render his services as a guide on a part time basis. This could lead to a second source of income for him. 

There is also on opportunity for people to earn money by selling solar generated electricity for the local market outside the locality. This service can be used for growing vegetables, packing and processing of food, lighting tourist areas etc.  Along with providing solar generated electricity, one can also get involved in other works like solar drying and cooling operation. One can store off seasons market products and sells it at a time later when these stored products are not easily available in the market. For example, one can use this technology to store the certain fruits which are only available in winters and then sell them either in remote areas or during the off season like summers. 

So by selling solar electricity one can also earn money. Government subsidy programs are also trying to spread awareness among public to consume electricity from non-polluting and renewable sources.  

Countries like Japan, Germany and USA are the biggest consumers of solar generated electricity. For a number of years, a lot of money has been invested on PV systems by Japan and USA. Lately Germany has also been spending enormously to spread the awareness about the usage of solar generated electricity. UK along with many other European nations is also trying to catch up with these countries. Even in country like Netherland, government along with power companies are working closely to promote PV systems. Kenya has the world’s highest household solar ownership rate where approximately 30,000 PV systems are sold every year. In Rizhao, a city in China, 99 percent of the households use solar water heaters. Solar cooking services are used by around 6000 households in this area while 60,000 greenhouses use solar panels to produce solar electricity.
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UN launched a pilot project in India related to solar electricity which now provides electricity to many households in rural areas. Looking at the success of this project, other countries like Indonesia, Mexico and Algeria are also pushing the solar electricity related projects in their countries. They are offering the opportunity to people to sell solar generated electricity and earn money through it.

People still do not like to use solar generated electricity because of the number of drawbacks it incorporates. Firstly, the biggest drawback it has is, it’s the high cost of PV cells. People sometime try to use the cheaper product (electricity by power grid) available in the market. Secondly, the PV cells generates very low amount of electricity. Last but not the least; the solar generated electricity can not be produced in the night. 

In spite of all the challenges it faces, the future of solar generated electricity is very bright. Masses are becoming aware about the benefits of solar generated electricity. Even the technologies related to this subject are getting developed everyday. People now are equipped with knowledge about the ways they can sell solar generated electricity and earn money. There is also a sharp increase in the various kinds of products available related to solar electricity.  Now, solar generated electricity is used for lighting, cooling e.g. vaccines and media like TV, CD players. It is also used for providing power to communication equipments like cell phone antennas, radio links etc. With so many advantages attached to it, people are now wants to sell solar generated electricity and earn money through it.

CHAPTER 9

How to Build a Panel and Generate your own Electricity

 Solar energy these days has become increasingly popular due to the fact that we all want to be able to hang onto our earth and the environment that comes with the earth.  There are many benefits that come along with building your own solar panel; it is not just about saving the planet.  Solar energy is virtually free, which means you do not have to pay for your electricity bills anymore if you build your solar panel.  Not only will you save huge amounts of money on your electricity bills you will also be decreasing the amount of pollution that gets released into the air.  Di you know that a basic generator can generate just enough energy to supply electricity throughout a small house.  Just think of the possibilities of how much time you will save and how much money you will save when you build your own panel to generate your won electricity.  
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You can even generate enough electricity to not only light up your house, but light up your neighbor’s house as well, that is incredible!  Now, you are probably thinking, that you cannot build your own panel for your own energy, that it is took complicated, or too hard, but you would be surprised at how cost effective and easy it is to create!  There are many online sites that will offer their own solar panel kits for you to buy and use, and build from there, and if you feel comfortable with purchasing one of those panel kits, you would easily be able to build your own panel and generate your own energy, but keep in mind some of these kits do not include all of the materials that you need to actually build your own, you may only be paying for the instructions on how to build the panel.  

If you feel like you are ready to make some sort of change in the way you either help the environment, or the amount you pay in monthly electricity used, building your own panel to generate your own electricity is definitely the way to go.  The materials for the panel itself are incredibly easy to locate and purchase,, you can find all of your information on where to place your panel on the internet, and once you have all of the materials and instructions that you need to build your panel, getting started is incredibly simple!

Many people think that when it comes to either purchasing your own solar panel or building your own solar panel you are going to be paying a lot more, and it might not seem as worth it to switch to solar energy.  This is not entirely the case, in fact what you need to look at when you are thinking about building your own panel is how much money you are going to save in the long run!  Try to sit down and calculate your electricity bill over the next ten years or so.  If you pay an average of $120 a month on electricity over the next ten years, that is 120 months which would equal out to about $135,000!  Think about what you could actually buy for that amount of money that is nearly another home for you and your family!  

In reality, solar energy is definitely the best way to go, and it does not cost as much as you might think to generate your own free energy from the sun.  If you were to look at a readymade package for solar panels, you would be paying about $3000, and while you may not think that is a bad deal, think about how much you could save if you were to build your own, with materials you bought at your local hardware store?  If you went down to the store, and bought your own materials, you would only be paying around $500 for your own solar panel.  Saving $2500 by building your own panel sounds like a better plan doesn’t it?  Now, the materials that you need are not entirely hard to find at all, in fact they are incredibly simple to find at any store, here is what you need:

-Solar Cells
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Solar cells are the most important component that you are going to need when building your own panel; these are what actually generate the energy.  You are going to need at least 200 hundred of these in order to build one.  Check your local hardware store or online to see if you can purchase them in bulk quantities.

-Plywood
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Plywood is going to be needed when it comes to creating the base of the panel itself.  This is what the solar cells are going to rest on as you build your panel.

-Copper Wire and solder
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You are going to need the copper wire and the solder to attach all of the solar cells together once you get started.

-Glass
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The glass is going to be used as a cover, to cover all of your solar cells.  This will also help keep them in place as well as protect them from any sort of rain or hail, any sort of weather obstacles.

-Material for the frame of the panel

Once you have everything you need, you are going to need to find some sort of strong material to use as the frame of your panel, to hold everything together.  Look into getting the material that is used for window frames.

That is it that is all that you need to create your own solar panel and generate your own energy!  Now that you have all of your required materials for your solar panel, the next thing you want to do, is get started with the construction!

As long as you have some relatively clear instructions on how to actually set up and build your own solar panel you should be relatively good to go, and not have too many set backs.  You can find instructions anywhere online, or if you purchase a readymade solar panel kit, the instructions will come with the actual kit.  The basic way to actually get started with building your is just to just collect all of your purchased materials and lay them all out in front of you, where you actually plan on stationing your solar panel.  Once you have all of this done, you want to position all of the solar cells on your plywood, which is acting as the base of your solar panel.  

Make sure you have some really clear instructions with you, or a friend that can at least help you through the process, it can become quite frustrating if you get lost along the way or if you miss a step of some sort.   Mark everything out on your plywood base before you get started; mark where you are going to place your solar cells and where your holes are going to go when you start your drilling.  You can easily use some sort of pencil or permanent marker to do your marking, to be accurate, make sure you use a ruler as well.  The more accurate you can be, the better, and the more successful you will be at building your own solar panel.  From there, go along and place your solar cells in the designated marked spots, making sure that the wires are fitting evenly through the holes that you drilled.  
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Remember that this is just a simple run through of what you need to do, if you are having trouble or you need more details on what you actually need to do, then simply take a look online, or look into buying a readymade solar panel kit.  Once you have everything all set, and in place, all wires properly connected and ready to go, fir the metal frame that you purchased to keep everything in place, and fit that in with the sturdy glass cover that you purchased as well.  From there, you should be all set to go once you connect your solar panel to an actual battery system of some sort.  You can do this easily with materials that you find at the hardware store such as a 12 volt battery, metal box, 12 volt DC meter, and a DC input.  Once you get this all put together, you can easily feed your solar panel’s energy to your home, and immediately begin saving money!  

            Now, you are probably thinking, because solar panels simply run on the power of the sun, where are you going to put your solar panel so you can create the most amount of energy, and how are you going to get the energy you need at night.  When it comes to getting energy throughout the night, you will want to make sure that you do keep your current contract with your electric company in tact.  There is not enough technology out there in the world just yet that will allow us to use solar energy to illuminate or heat our homes during a cloudy, rainy day, or at night.  So while the chance to effectively eliminate your electric bill may not be available to you just yet when it comes to utilizing solar panels, the ability to lower and cut your electric bill down, is still possible, and still a very positive reason to use solar energy.  

The best place to actually position your solar panel, once it has been built, and is in proper working order, is facing in an eastern direction.  If you face your solar panels facing east, then you will maximize the  use of energy that you can generate in the easily morning when the sun is just coming up, because as we all know, the sun rises in the east, and sets in the west!  If you have built your solar panel battery just a bit too small, then look into building a bigger one, this will also increase the amount of energy that you can be feeding into your home through your solar panel.  Using larger batteries for your solar panel is going to help store your energy that your panel gets from the sun, therefore, when you run into a couple of rainy, and cloudy days, you will still have the energy to either warm your illuminate your home!

Solar panels do not just have to be placed in your back your front yard, the most common place to put your solar panels is on your roof!  If your home is in the right position you may want to look into installing your solar panels on your roof.  You might want to look into having a professional help you out with this task, just to keep yourself from getting any type of injury.  Once you get your solar panel all hooked up to your roof or backyard, you will be all set to start enjoying some free energy, and free electricity while helping the environment!

            When it comes to saving money by using sources of alternative energy, everyone around us seems to be on board, but not everyone actually takes the time to learn what they need to do to set up their sources of alternative energy.  Building your own solar panel to generate your own energy is not as hard as you may think it is.  The best way you can get started is by using your resources to learn about solar panels and what will initially be required before you actually get started on your alternative energy project!  Make sure that you first have enough space to carry out your project.  Solar panels require a lot of room, so that they can capture the sun’s UV rays, and can generate power to your home.  If you have a small yard, or a small roof, where you might have a problem fitting your solar panels, then it might not be the best idea, and knowing this ahead of time is a great way of planning before executing.  From there, all you really need to do is ensure that you have the tools and all the materials that you need to build your own solar panel to generate your own energy!  

This can be done either by finding the directions yourself, and buying everything all on your own or you can simply find a kit online that is already made and has just what you need to get started with your solar panel adventure!  Solar energy is one of the best ways that you can help the environment, and one of the best ways that you can cut down on your bills.  And while it may not be as easy to utilize your solar panels during the evening, it still will cut your electricity bill nearly in half if you are just using a small amount of electricity during the night!  Many people do not really realize how much they can save just by using solar energy, and how much time they can save and the amount of money that they can save when they utilize solar energy.  

If you take the time to learn about what it takes to build your own solar energy panel, and how to do it, the amount of money that you spend on the materials that you need to build a solar panel, you will helping yourself as well as the environment in the long run.  There are not too many downfalls when it comes to using solar energy except for the fact that it cannot be utilized when the clouds or out or when it is dark outside.  But as long as you have the right sized battery pack, you will be able to store up your energy and use it when the sun is not out.  Make sure that you have the right sized solar cells, and the right wood paneling, and the materials that are going to protect your solar panel.  If you do not go about the process the right way, you will just end up wasting a large sum of money, and getting nowhere and not reaching your goal to achieving true solar energy.

It is surprising how many people do not actually use solar energy in their homes; it seems so much easier than shelling out insane amounts of money on electric bills. Saving over $100,000 should be a big enough incentive to simply pay a little over $500 on the materials that you need to generate your own electricity for your home.  Do some research on solar energy, and take the time to learn about what you need to build your own solar panel and create your own solar energy.  In the long run, you will be helping yourself as well as the environment, and these days, every little but does help, and it does make a difference, even if you might not think so.  If everyone had at least one solar panel on their roof or in their yard, we would be creating a better world for ourselves as well as the next generations to come!

CHAPTER 10
SOLAR POWER, SOLAR ENERGY – WHATEVER YOU CALL IT

Solar Energy Defined

Simply put, solar energy is the power from the sun. The radiation, heat, sunlight or whatever we call it that can give or generate power like producing electricity or heat food and water. Are you wondering why? Because the sun is a very powerful source of energy actually it is the earth’s largest source of power, if you know how to use it. Even though the amount energy received by the earth is not really very enormous, because of the barriers like the atmosphere yet it is still much to handle and in excess. But come to think of it, the solar energy or the energy coming from the sun has a very good potential to resolve future energy crisis. It can fill up the shortage of energy that the earth is facing today. Given the right medium, study and enough time, solar energy is very useful and beneficial to mankind. One thing for sure, solar energy does not cause pollution as compared to the fuels that we have today. 

Moreover, sunlight that reach the earthy is approximately 50% light seen by the naked eye, 45% infrared radiation and some amounts of ultraviolet light and other variety of radiation. These are radiations are the main components of the sun that can be transformed into heat or thermal energy or electrical. There are 2 types of solar power collectors used to capture solar energy:

Ø flat-plate

Ø concentrating collectors

Because of the factors that decrease the intensity of the solar power reaching the earth, these 2 collectors must have big surface areas in order to gather considerable amounts of radiation. About 40 sq m or 430 sq ft is the established standard surface area for these solar power collectors.

Solar Power Collection and Conversion
Flat plate collector is the most common and widely used solar power collector. It is made of metal plate, blackened and flat and is covered with 1-2 glass sheets. These sheets receive the heat from the sun which then would flow via the carrier fluids for direct use or to a container or medium for storage. Flat plates are the ones that you see used in several homes and it is also the common approach employed in heating water. Heating temperature of carrier fluids ranges from 66˚ - 96˚ C or 150˚ - 200˚ F and 20% - 80% of the collected solar energy can be readily used.

On the other hand, the concentrating collector is used when high temperature of solar power needs to be collected. This is because this type of collector has the focusing device that concentrates the collect sunlight. It has a specialized received serving as the focal point of solar power collection thus it can emit higher temperatures as compare to flat plate collectors. Mirrors or solar lenses carefully aligned are the main components of this collector which add to the increase the intensity of sunlight received. These mirrors and/or lenses are built to be movable in order to be adjusted to concentrate sunlight as much as possible. It can heat up to approximately 2,000˚ C or roughly 3,600˚ F or even more. These temperatures are capable of generating solar energy enough to heat a boiler that enables a steam turbine generator in a power plant to operate.

Sunlight The collected solar energy can be converted directly to electrical energy with the use of photovoltaic cells or the commonly called solar cells. It worked by generating a relatively small voltage of electricity in 1 cell, about 2 watts, when the light strikes a cell through the process called photovoltaic effect. When several solar cells are connected to each other a considerable amount of voltage can be collected. Can you imagine what hundreds or thousands of solar cells in a solar panel can collect? It can generate about 15% - 20% energy efficiency and because the intensity of sunlight is low because of the barriers you need to constantly assemble and rearrange the panels for utmost direct power conversion.

The Use of Solar Energy – Slowly but Surely 
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One good thing about the solar cells or these photovoltaic cells is that it can also generate electrical power using artificial light. Are you familiar with solar calculators? Yes, these are the solar cells that use energy from commercial bulbs and lamps and enable the calculator to operate. From these low-power, simple applications like solar calculators and watches, electricity from the sun is now also being used to power quite larger machines such as water pumps, communication gadgets and systems especially in remote areas where traditional electricity is not possible. Even satellites use solar power to operate. Little by little, mankind is able to utilize this useful energy from the sun. 
You may find that in some countries like the US, Australia or Russia solar power is encouraged prominently that some house appliances uses it as power source like cookers, ovens and some individuals use solar energy to power the whole house. Especially today that a lot of problems are coming up because of environmental damage, more and more people are now slow converting to doing things that are earth friendly—that includes using solar power. Aside from being environmentally friendly, it saves you that hard earned dollar paid for electrical bills.

Solar Power’s Interesting Facts 

In many sources, you many have read different facts about this interesting subject. Actually, there are lots of information that you can gather about this subject but here are some of the common and equally amazing facts that you should know about solar power or solar energy. 

·         Solar energy is considered to be a renewable source. The sun may not be seen at night but the solar energy from it constantly exists. 

·         Using solar energy will not harm to the environment. 
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·         The solar energy is very useful in almost everything. It is capable of drying clothes, heat water, swimming pools, power some minor appliances, power fans, lighting indoors and/or outdoors bulbs and fluorescent lights. Have you ever heard of a solar powered car or a solar powered home? But cars using solar power are relatively slow in speed. 

·         The solar energy also played a role in history. The aircraft that crossed the United States in 1990 is powered only by the sun.

·         Solar panels require comparatively large area to install. There is a standard size for a panel to be able to efficiently collect solar power.

·         The degree of sunlight is not the same in almost all parts of the earth, thus the design, the position and elevation of solar power should be carefully considered for maximum function.

·         You will only have to spend initially for the solar power system but the solar energy from the sun is free for everyone.

·         A good source of income for business minded people. Solar power inventions such as gadgets and solar power ideas may cause a good company or the government to purchase it from you. 

·         You can live independently with the use of solar energy. No more electrical power lines. Maybe traditional power supply can now serve as back up instead of being the main power source. 

·         It is so easy to operate the solar energy system because there is no need for you to connect it to power grid or gas.

·         Solar power systems are easy to set up and you can still have electricity even when there is a power blackout, easy to maintain and can be used longer.

Pros and Cons of Solar Power

It is said that nothing is perfect, nobody is perfect. Therefore, experimental results and other studies cannot yield perfect results. The same in science and technology, there is no absolute and perfect solar power. Evidently, all things in the world made always have the positive and the negative sides of it. Solar power or energy is a simple concept, solar power systems are easy to install, but the following discussion about the pros and cons of solar will not only educate you more about it but also can influence your decision later on if you like or do not like to use this kind of energy. Appropriate and correct information is the key to an efficient and good decision making.

 The positives:
·         Solar energy is considered to be a resource that is renewable and can be used in many ways.

·         Solar energy does not produce or emit damaging chemicals or substances which can cause any type of pollution that can cause damage to man or the environment as a whole.

·         The sun exists everywhere compared to fossil fuels and other energy sources that are only concentrated and/or existed in one place on the planet.

·         The sun’s power is free.
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·         The solar energy can produce light, heat, and mechanical power.

·         Small solar power systems can be done relatively do-it-yourself manner means installation is simple and readily carried out.

·         A solar power system needs less maintenance and it can last for a considerable period of time.

·         Hassle free in monitoring especially the small systems of power supply.

·         A solar power system when proven efficient can serve your financial source. The government can pay for your invention or concept. Some companies might also be interested to purchase your solar power invention or idea.

·         The dependence of getting energy from other sources will be lessened and it maybe the answer to the pending energy crisis.

·         You will still have electricity even with power outage.

·         The solar power can be used anywhere even in remote areas where traditional power lines cannot reach. 

·         The solar energy reduces the greenhouse effect. 
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The negatives:

·         A possible initial high expense for components of solar power systems. It can cost you a considerable amount to assemble a solar power system.

·         Not all the places are possible solar site.

·         The solar panels can take on a lot of floor area.

·         You will constantly think of where to store the solar energy that is not in use. 

·         In case of bad or worse weather conditions, power outputs will be affected.

You may find out that your roof is not in a good angle to install your solar panels and that you need to reconstruct it before you can install it on you roof which is usually the desirable installation site for solar panels.

The list could go on as you read more about solar energy. But it is up to you to decide whether or not solar energy is good and you’d like to try it out. What is more important to note here is that there is another option that each and everyone can elect whenever traditional power has a problem or when the environment problems become worse. Everyday, science is constantly doing research and tests to better this discovery. Given the chance, man should use it wisely and appropriately to avoid other more damaging cons that may happen.

Passive Solar Power
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Not at all times that, is the Sun’s power converted to benefit from it. There are ways that you can use solar power passively and acquire savings. Take for instance the following conditions:

 1. Orientation and positioning. You can orient your home in such a way that living areas faces the side of the house that receives most of the sunlight during the day. This way, you would not need to turn on commercial light bulbs.

 2. Draught proofing your home. Ensure that the walls, floors and roofs of your home are insulated. Gaps where draughts may come through should be filled up. Heating or cooling with your temperature controls may take up a lot of energy or electricity in non-insulated areas.

3. Free flowing ventilation. Windows’ and/or doors’ are strategically positioned in order to capture best ventilation and air flow. This is useful during summer when the days are hot. Besides, natural air is better and healthier.

4. The size of your window. It is a common notion that windows located in the south part of your house are to be made bigger to let in more sunlight during the day while windows that are located in the north part are smaller to promote slow heat loss at night that is usually colder.

5. Planting trees and landscaping. Make it a point to position plants and trees to direct cold breeze inside the house at the same time shading the house during the day especially during summer. Also, choose to plant trees that slough off the leaves during winter seasons.

6. Shading structures of the house. Choose to construct external panels and shades to be considerable wide that is enough to block the sun while still allowing heat to enter.

7. Natural thermal accumulation: Tiles, polished concrete, slate floors, and brick walls effectively absorb heat all day and slowly releasing it during the night. This would reduce the use of your heaters. Carpets do not retain heat, carpets are only insulators. 

Considering these ways to maximize solar energy in a passive way is best achieved during the planning stage of a house construction. If you already have the house, there maybe some in the list that you cannot employ but majority of these ways are doable with or without the house standing. When you try one or two, you maybe surprised of the savings that you can get and in some way, put a smile on your face because you had helped the environment without the need to spend some amount of money.

CHAPTER 11
Solar Energy Around The world

The Sun radiates enormous amounts of energy to the Earth due to its surface temperature of 6,000 degree Celsius receive vast amounts of solar energy with the average amount of energy received in a year being as much as 60% of that received on the equator. This radiation is similar to the output of 1,000 power stations.


Today there are a range of high quality products, which enable us to use the Sun's energy very effectively in the UK.
Using the Sun's energy reduces our consumption of conventional fuel and helps to reduce the emission of harmful greenhouse gases.

How can we use solar 
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The Sun's energy can provide heat (especially for water) by use of Active Solar Thermal Heating Systems. It can reduce the space heating demand of new buildings by use of Passive Solar Design. The Sun can also provide electricity through use of Photovoltaic (PV) Systems.

The UK has expertise and a range of high quality products in each of these technology areas. The choice of which technology to use depends on the application. For example, to provide heat and hot water to existing households, Active Solar Heating is usually the most practicable and cost effective; for new houses both Active Solar Heating and Passive Solar Design should be considered. Active Solar Heating can also be used to heat water for swimming pools, for hotels and for agricultural applications such as in dairy farms.

When electricity rather than heat is required, PV is a robust, flexible, scalable technology which can provide energy for both houses and other buildings. The typical sized household PV system for example will provide at least 2,000 units of electricity per annum and save at least 1.14 tonnes of carbon dioxide annually. PV has a proven working life of 45 years plus and modules typically come with a 25 year manufacturers warranty. 

House builders are increasingly using integrated Solar Thermal and PV products such as solar tiles and collectors as building materials in their own right. For new housing developments, both Solar Thermal and PV are practical and cost-effective low carbon renewable energy solutions. PV can be used cost-effectively for commercial cladding and office building facades where it displaces conventional prestige products. Solar Thermal systems are also increasingly being used in commercial and industrial situations as well as the traditional domestic market. 

Solar Energy in the UK: Far greater than many people think

Solar energy in the UK is much more intense than most people think. In the summer, when machines as cars are too hot to touch we are aware of the intense Sun's energy. However, even in season like spring or autumn and on clear winter days we receive useful amounts of solar energy.
By tilting any surface to a specific angle the solar radiation falling on it will be greater than that falling on a flat surface.
Fortunately, the average tilt of many UK house roof is the optimum for receiving a huge amount of solar energy in the UK. The average property needs approximately 3,500 kWh per year for water heating. Total average solar irradiation falling on a single square meter inclined at 30 degrees to the horizontal, measured in kilowatt hours is enough to provide this energy.


These figures bring out the remarkable fact that the amount of solar energy falling on the total roof area of a typical house is many times that required to provide all its heating.


However, we must further note that there is a huge difference between the radiation in the summer and that available in winter; also Solar Heating systems will only convert 50% of the solar energy falling on the solar collectors into heated water. These factors should be taken into account in reaching the optimum size for a solar energy installation.

CHAPTER 12
Photovoltaic cell - The Heart of Solar Energy System

· Photovoltaic 

A number of detailed studies on the energy requirements on the three types of photovoltaic (PV) materials, which make up the majority of the active solar market: single crystal, polycrystalline, and amorphous silicon have shown that photovoltaic materials are clearly a economically viable technology. It was found that modern PV cells based on these silicon technologies pay for themselves in terms of energy in a few years (1-5 years). They thus generate enough energy over their lifetimes to reproduce themselves many times (6-31 reproductions) depending on what type of material, balance of system, and the geographic location of the system. It was found that regardless of material, built-in PV systems are a superior ecological choice to centralized PV plants. Finally, the results indicate that efficiency plays a secondary role to embodied energy in the overall net energy production of modern solar cells 

The negative environmental impacts of current patterns of energy use are well established. A large-scale alternative method of producing the vast quantities of energy needed to maintain contemporary society’s standard of living is essential. This energy system must be sustainable – energy must be harvested by a means, which does not prevent future generations from access to our standard of living. Thus a sustainable energy system must fulfill three criteria: 

[image: image75.png]PHOTOVOLTAIC CELL

Free electron

@ Tightly-held electron

Step 1

Fegative dharacer

n-layer

prlayer

n-layer
p-n junction
p-layer

nelayer

p-n junction
p-layer





1) Produce more energy over its lifetime than used to produce the system; 

2)
Not deplete a natural resource over time; and 

3) Not create by-products which have a negative effect on society or the environment. 

In order to determine true sustainability, all energy technologies should undergo a comprehensive life cycle analysis (LCA). LCA is a means of quantifying how much energy and raw material are used and how much (solid, liquid, and gaseous) waste is generated at each stage of a product’s life. Ideally an LCA would include quantification of material and energy needed for: raw material extraction, manufacturing of all components, use requirements, generation (if any), end of use (disposal or recycling), and the distribution/transportation in between each stage. Complete LCA’s are difficult to perform on PV because it is an emerging technology whose fabrication is constantly undergoing improvements, it has not been around long enough for recycling or disposal to become established, and each installation must be quantified individually. Net energy analysis is less complicated because energy consumption data is more reliable (often metered for individual processes). 

Further analysis 

A number of detailed studies on the energy requirements of the three types of PV materials which make up the majority of the active solar market: crystalline silicon (c-Si), polycrystalline (p-Si), and amorphous silicon (a-Si) were reviewed by many scientific studies. Based on this review of available data a working estimate of the energy inputs for the three technologies was established. All energies given in MJ in the studies were converted to kW-hrs, assuming 35% conversion efficiency for fossil fuel plants. 

Note that if solar cells were used to produce themselves this conversion would be unnecessary and payback times would decrease. Then with energy conversion efficiencies of modules in production the representation of the net energy was graphically simplified by plotting lifetime against the net energy output from a solar PV system. The plots have been generated to compare the three technologies by first determining the net energy per unit area at a given time, then normalized to 1kW-hr of electrical energy invested by dividing by the input energy for each technology. When a plot of the given system passes the origin of the net energy axis it has paid for the energy invested in it (this is often referred to as the payback period). 

Table Comparing Solar Cell Materials

Solar cell

Crystalline

Polycrystalline

Amorphous 

Material

silicon


silicon



silicon 

Embodied energy
553


407



116 

In (kW-hrs/m2) 

Energy


15-22


14-15



7-10 

Conversion 

The effects on the net energy of the three systems for both the high and low efficiency cases in production, for geographic locations (input solar fluxes), and balance of systems (BOS) were analyzed. Different technologies are appropriate for different locations.

Results 

It is readily apparent from the figures that all silicon based solar cells in any type of design and placed anywhere in the U.S and in many places of the UK will pay for themselves in terms of energy over their lifetime. This is counter to the resilient myth that solar cells will never be viable because they cannot ever make up for their embodied energy. This myth started with an analysis of very early cells and continues today because of the confusion generated by the economically based “energy” analysis. The payback time ranges from about 1 year for installations in Phoenix made from high efficiency a-Si to nearly 5 years for low efficiency c-Si in a centralized power plant located in Detroit. The fact that devices constructed from the second most abundant element in the Earth’s crust can payback the energy used in their fabrication in under five years make silicon based solar cells an extremely attractive major source of energy. In the thirty-year lifetime looked at here Si based solar cells will produce between 6 and 31 times the amount of energy used to produce them.

From a sustainability perspective a network of PV arrays fabricated into building shells (type b) are preferable to large centralized PV electrical generation plants (type a). As can be seen by comparing a and b at any illumination intensity a built-in PV (BIPV) system both pays for itself faster in terms of energy and produces far more energy over it lifetime than a centralized power plant. This is because the balance of system (BOS) for a centralized PV power plant contains more than three times the embodied energy of BIPV array of the same area. The embodied energy in conventional roofing material or building cladding can also be subtracted from the embodied energy in BIPV arrays. It is a sub-optimal use of energy and natural resources to begin building centralized PV plants.

Conclusion 
Clearly the modern photovoltaic cells based on silicon technologies including c-Si, p-Si, and a-Si all pay for themselves in terms of energy in a few years (1-5 years). They thus generate enough energy over their lifetimes to reproduce themselves many times (6-31 reproductions) depending on what type of material, BOS, and location. It was found that regardless of material, BIPV is a superior ecological choice to centralized PV plants. Finally, the results in this paper indicate that efficiency plays a secondary role to embodied energy in the overall net energy production of modern solar cells. 

Chapter 13

The Algae And Beyond
Bio-diesel from Algae 

An often overlooked technology for collecting solar energy is the cultivation of algae. First attempts were in the 70s and there are many processing plants around the globe. Algae grow everywhere. In the most remote regions of the UK or Russia, we can find algae growing naturally. This is also the case in equatorial regions of Africa or desert regions of Australia. Algae are literally everywhere.

From 1978 to 1996, the U.S. Department of Energy’s Office of Fuels Development funded a program to develop renewable transportation fuels from algae. The main focus of the program, know as the Aquatic Species Program (or ASP) was the production of bio-diesel from high lipid-content algae grown in ponds, utilizing waste CO2 from coal fired power plants. Over the almost two decades of this program, tremendous advances were made in the science of manipulating the metabolism of algae and the engineering of micro-algae algae production systems. Technical highlights of the program are summarized below: 

The ASP studied a fairly specific aspect of algae—their ability to produce natural oils. Researchers not only concerned themselves with finding algae that produced a lot of oil, but also with algae that grow under severe conditions—extremes of temperature, pH and salinity. At the outset of the program, no collections existed that either emphasized or characterized algae in terms of these constraints. Early on, researchers set out to build such a collection. Algae were collected from sites in the west, the northwest and the southeastern regions of the continental U.S., as well as Hawaii. 

At its peak, the collection contained over 3,000 strains of organisms. After screening, isolation and characterization efforts, the collection was eventually winnowed down to around 300 species, mostly green algae and diatoms. The collection, now housed at the University of Hawaii, is still available to researchers. This collection is an untapped resource, both in terms of the unique organisms available and the mostly untapped genetic resource they represent. It is our sincere hope that future researchers will make use of the collection not only as a source of new products for energy production, but for many as yet undiscovered new products and genes for industry and medicine. 

Shedding light on the physiology and bio-chemistry of algae 
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Prior to this program, little work had been done to improve oil production in algal organisms. Much of the program’s research focused attention on the elusive “lipid trigger.” (Lipids are another generic name for TAGs, the primary storage form of natural oils.) This “trigger” refers to the observation that, under environmental stress, many microalgae appeared to flip a switch to turn on production of TAGs. Nutrient deficiency was the major factor studied. Our work with nitrogen-deficiency in algae and silicon deficiency in diatoms did not turn up any overwhelming evidence in support of this trigger theory. The common thread among the studies showing increased oil production under stress seems to be the observed cessation of cell division. While the rate of production of all cell components is lower under nutrient starvation, oil production seems to remain higher, leading to an accumulation of oil in the cells. The increased oil content of the algae does not to lead to increased overall productivity of oil. In fact, overall rates of oil production are lower during periods of nutrient deficiency. Higher levels of oil in the cells are more than offset by lower rates of cell growth. 

The high cost of algae production remains an obstacle. The cost analyses for large-scale microalgae production evolved from rather superficial analyses in the 1970s to the much more detailed and sophisticated studies conducted during the 1980s. A major conclusion from these analyses is that there is little prospect for any alternatives to the open pond designs, given the low cost requirements associated with fuel production. The factors that most influence cost are biological, and not engineering-related. These analyses point to the need for highly productive organisms capable of near-theoretical levels of conversion of sunlight to biomass. Even with aggressive assumptions about biological productivity, we project costs for bio-diesel which are two times higher than current petroleum diesel fuel costs. 

· [image: image77.png]Solar collector

Cold water ood




– Mechanism and Analysis
Solar water heating systems use solar heat to produce work for your traditional water heater. The technology is well developed with plenty of choices of equipment to suit many applications. 

· How does it work?

For domestic hot water there are three components 

· Solar panels and collectors – they are fitted to the roof. They collect heat from the sun's radiation. There are 2  types of collector:

· Flat plate systems - are comprised of an absorber plate with a transparent cover to collect the sun's heat, or 

· Evacuated tube systems - are comprised of a row of glass tubes that each contains an absorber plate feeding into a manifolds which transports the heated fluid. 

· A heat transfer system - transforms the collected heat to heat water; 

· Hot water cylinder - stores the hot water that is heated during the day and supplies it for later use. 

· The benefits 

Solar water heating can provide you with about a third of your hot water needs in the UK. The average domestic system reduces C0 2 by around 33 kg / year and about ? 65 a year of your hot water bills, when installed in a gas heated home. 

	Fuel Displaced 
	? Saving per year 
	CO2 saving per year 

	Gas 
	? 65 
	325 kg 

	Electricity 
	? 95 
	635 kg 

	Oil 
	? 85 
	365 kg 

	Solid 
	? 55 
	645 kg 


All savings are approximate and are based on the hot water heating requirements of a 3 bed semi detached home. 

· Is it suitable for my home?

Solar water heating is used in the home or for larger applications, such as public swimming pools. For a domestic system you will need 4-5 square meters of southeast to southwest facing roof receiving direct sunlight for the main part of the day. You will also need space to locate a water cylinder. 

Choosing a system suitable to your needs requires careful consideration of a range of factors, including the area of south facing roof, the existing water heating system (e.g. some boilers aren't suitable) and your budget. An accredited installer will assess the situation and discuss with the client the best configuration to meet his needs. 

In England, changes to development rights for micro-generation technologies introduced on April 2008 have lifted the requirements for planning permission for most solar water heating installations. Roof mounted and standalone systems can be installed in most dwellings, as long as they respect certain criteria. See the planning permission for renewable energy technologies in your area for more information. Exceptions apply for Listed Buildings, and other buildings in Conservation Areas and World Heritage Sites. 

In Wales, Scotland and Northern Ireland, the devolved governments are currently all considering changes to their legislation on permitted developments, to facilitate installations of micro-generation technologies, including solar water heating. Legislation is expected in all three countries later this year. Until then, householders in Wales, Scotland and Northern Ireland must consult with their local authority regarding planning permission. 

Solar water heating systems tend to require little maintenance

· Installation and maintenance costs

The normal installation cost for a domestic system is 4,000 - ?5,500. Evacuated tube systems are more advanced in design than flat plate, and so tend to be more expensive. 

Solar water heating generally comes with a 10 year warranty and requires little maintenance. A yearly check by the householder and a more detailed check by a professional installer every 5 years should be sufficient (consult with your system supplier for exact maintenance requirements). 

· Where can I find out more about installation?

The BERR funded low carbon buildings program provides grants to help with the costs of installing solar water heating technologies. 

To be eligible for a grant end users will need to use a certified installer or  products. 

Solar thermal collectors are a solar collectors developed to collect heat. They absorb sunlight and provide heat. Although the term may be applied to simple solar hot water panels, it is usually used to denote more complex installations. There are various types of thermal collectors, such as solar parabolic, solar trough and solar towers. These type of collectors are generally used in solar power plants where solar heat is used to generate electricity by heating water to produce steam which drives a turbine connected to an electrical generator.

Types Of Solar Collectors And Their Advantages And Constaints
Solar collectors for heat

Flat plate and evacuated tube solar collectors in this section are typically used to collect heat for space heating or domestic hot water.

Flat plate

Solar thermal system for water heating - these are deployed on flat roofs.

A flat plate is the most common type of solar thermal collector, and is usually used as a solar hot water panel to generate solar hot water. A weatherproofed, insulated box containing a black metal absorber sheet with built in pipes is placed in the path of sunlight. Solar energy heats up water in the pipes causing it to circulate through the system by natural convection (thermosyphon). The water is usually passed to a storage tank located above the collector. This passive solar water heating system is generally used in hotels and homes in sunny climates such as those found in southern Europe.

For these purposes, the general practice is to use flat-plate solar energy or evacuated tube collectors with a fixed orientation (position). The highest efficiency with a fixed flat-plate collector or evacuated tube collector is obtained if it faces toward the sun and slopes at an angle to the horizon equal to the latitude plus about 10 degrees. Solar collectors fall into two general categories: non-concentrating and concentrating.

In the non-concentrating type, the collector area (i.e. the area that intercepts the solar radiation) is the same as the absorber area (i.e., the area absorbing the radiation).

There are many flat-plate collector designs but generally all consist of (1) a flat-plate absorber, which intercepts and absorbs the solar energy, (2) a transparent cover(s) that allows solar energy to pass through but reduces heat loss from the absorber, (3) a heat-transport fluid (air, antifreeze or water) flowing through tubes to remove heat from the absorber, and (4) a heat insulating backing. One flat plate collector is designed to be evacuated, to prevent heat loss.

Some types of collectors are specifically designed to contain potable water. In areas where freezing is a possibility, metal collectors must be carefully plumbed so they completely drain down using gravity before freezing can happen so that they do not crack. Other recently developed collectors are freeze tolerant instead. These can freeze without damage because their water channels are typically made of food grade polymers such as silicone rubber, which is flexible and remains stable at temperatures of 200C.

Other collectors are part of a sealed heat exchange system, rather than having the potable water flow directly through the collectors. A mixture of water and propylene glycol (which is used in the food industry) can be used as a heat exchange fluid to protect against freeze damage, up to a temperature that depends on the proportion of propylene glycol in the mixture. The use of glycol lowers the water's heat carrying capacity only marginally, while the addition of an extra heat exchanger may lower system performance at low light levels.

The first accurate model of flat plate solar collectors was developed by Hottel and Whillier in the 1950s.

Evacuated tube

These collectors have multiple evacuated glass tubes which heat up solar absorbers and, ultimately, solar working fluid (water or an antifreeze mix -- typically propylene glycol) in order to heat domestic hot water, or for hydronic space heating. The vacuum within the evacuated tubes reduce convection heat losses, allowing them to reach considerably higher temperatures than most flat-plate collectors. The evacuated tubes draw their energy from the available light rather than outside temperature [1]. For these reasons they can perform well in colder conditions. The advantage is largely lost in warmer climates, except in those cases where very hot water is desirable, for example commercial process water. The high temperatures that can occur may require special system design to avoid or mitigate overheating conditions though some have built in temperature limitation [2].

A claimed advantage this design has over the flat-plate type is that the constant profile of the round tube means that the collector is always perpendicular to the sun's rays and therefore the energy absorbed is approximately constant over the course of a day. The question what to do with the "lost" sun shining through the gaps between evacuated tubes (gaps which can be as wide as the tubes' absorptive surface themselves) can be addressed either by adding specially curved metal reflectors under the evacuated tubes or by reverting to the use of flat plate collectors which are designed not to offer any gaps in the collector's light interception profile.

Pool or unglazed

This type of collector is much like a flat-plate collector, except that it has no glazing/transparent cover. It is used extensively for pool heating, as it works quite well when the desired output temperature is near the ambient temperature (that is, when it is warm outside). As the ambient temperature gets cooler, these collectors become ineffective.

Air

These collectors heat air directly, almost always for space heating. They are also used for pre-heating make-up air in commercial and industrial HVAC systems

Asphalt Solar Collector
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An asphalt solar collector collects heat using fluid circulating through an array of pipes embedded in the surface of a road. Black roads tend to absorb the heat of the sun up to the point when they radiate heat as quickly as they are absorbing it: the surface temperature of roads in direct sunshine can often reach 15?C higher than the ambient air temperature. An asphalt solar collector gives a second function (heat collection) to standard building fabric (roads or school playgrounds) that will need to be built in any event. The marginal extra cost of adding solar collection to a planned road is less than the cost of buying dedicated solar thermal panels. The heat collected from asphalt solar collectors in summer can be deposited in Thermal Banks[3] constructed beneath the insulated foundation of buildings to provide space heating in winter, through the use of ground source heat pumps. The Co-efficient of Performance of a heat pump can double if it starts from a warm thermal bank instead of starting with cold from the ground.

Volumetric thermal collectors

In some ways this is the oldest method of getting heat from the sun. Dating back to Babylonian times it involves simply exposing a pigment carrying fluid which simultaneously acts as the transfer medium. Solaesthetic have an intriguing updated example of this ancient approach to solar thermal generation.[1] They use the principle of volume absorption with modern designs that include vacuum insulation.

Solar collectors for electric generation

Parabolic troughs, dishes and towers described in this section are used almost exclusively in solar power generating stations or for research purposes. The conversion efficiency of a solar collector is expressed as eta0 or η0.

Parabolic trough

This type of collector is generally used in solar power plants. A trough-shaped parabolic reflector is used to concentrate sunlight on an insulated tube (Dewar tube) or heat pipe, placed at the focal point, containing coolant which transfers heat from the collectors to the boilers in the power station.

Parabolic dish

It is the most powerful type of collector which concentrates sunlight at a single, focal point, via one or more parabolic dishes -- arranged in a similar fashion to a reflecting telescope focuses starlight, or a dish antenna focuses radio waves. This geometry may be used in solar furnaces and solar power plants.

There are two key phenomenons to understand in order to comprehend the design of a parabolic dish. One is that the shape of a parabola is defined such that incoming rays which are parallel to the dish's axis will be reflected toward the focus, no matter where on the dish they arrive. The second key is that the light rays from the sun arriving at the earth's surface are almost completely parallel. So if dish can be aligned with its axis pointing at the sun, almost all of the incoming radiation will be reflected towards the focal point of the dish -- most losses are due to imperfections in the parabolic shape and imperfect reflection.

Losses due to atmosphere between the dish and its focal point are minimal, as the dish is generally designed specifically to be small enough that this factor is insignificant on a clear, sunny day. Compare this though with some other designs, and you will see that this could be an important factor, and if the local weather is hazy, or foggy, it may reduce the efficiency of a parabolic dish significantly.

In some power plant designs, a sterling engine coupled to a dynamo, is placed at the focus of the dish, which absorbs the heat of the incident solar radiation, and converts it into electricity. See Knowing Parabolic Concentrators and Concentrating Solar power overview

Power tower

A power tower is a large tower surrounded by small rotating (tracking) mirrors called heliostats. These mirrors align themselves and focus sunlight on the receiver at the top of tower, collected heat is transferred to a power station below.

Solar pyramids

Another design is a pyramid shaped structure, which works by drawing in air, heating it with solar energy and moving it through turbines to generate electricity. Solar pyramids have been built in places like Australia. Currently India is building such pyramids.[4]

Advantages

Very high temperatures reached. High temperatures are suitable for electricity generation using conventional methods like steam turbine or some direct high temperature chemical reaction.[citation needed] 

Good efficiency. By concentrating sunlight current systems can get better efficiency than simple solar cells. 

A larger area can be covered by using relatively inexpensive mirrors rather than using expensive solar cells. 

Concentrated light can be redirected to a suitable location via optical fiber cable. For example, illuminating buildings, like here (Hybrid Solar Lighting). 

Disadvantages

Concentrating systems require sun tracking to maintain Sunlight focus at the collector. 

Inability to provide power in diffused light conditions

 Solar Cells are able to provide some output even if the sky becomes a little bit cloudy, but power output from concentrating systems drop drastically in cloudy conditions as diffused light cannot be concentrated passively. 

Solar Energy - Active Solar Heating in the UK

	Types of solar collectors
There are three main types of solar collector, which can be used in Active Solar Heating systems. These are:

- Evacuated tubes
- Flat plate collectors 
- Unglazed plastic collectors 

Evacuated tubes and both types of flat plate collector are used for Active solar Heating systems for houses and other types of buildings.
The less expensive unglazed plastic type of collector is used exclusively for outdoor swimming pools where lower water temperatures are required.
NB. A selective surface is one which is good at absorbing energy but which does not radiate much energy back to the atmosphere.
	

	There are three main types of solar collector, which can be used in Active Solar Heating systems. These are:

-Evacuated tubes and both types of flat plate collector are used for Active solar Heating systems for houses and other types of buildings.
The less expensive unglazed plastic type of collector is used exclusively for outdoor swimming pools where lower water temperatures are required.
NB. A selective surface is one which is good at absorbing energy but which does not radiate much energy back to the atmosphere.

In the UK there are manufacturers and suppliers of all types of solar collectors. The products available from STA members are all of high quality and well proven.
A well designed system using any good quality collector (i.e. evacuated tube, selective surface flat plate or non-selective surface flat plate) can provide a significant contribution to a householder's hot water requirement.

DTI Test 

This study was undertaken in 2001 to compare eight solar water heating systems on the market in the UK side by side at a test site in Bedfordshire. 

Costs and performance


Typically, Active Solar Heating systems installed into existing households are priced in the range of ?2,500 to ?4,000 (depending on the size of house, type of collector, etc.).
For DIY or new build system installations, costs can be reduced - particularly in the case of large scale new building projects.


For a family of four, a well designed Active Solar Heating system should contribute between 1,500kWh and 2,000kWh, which will be equivalent to 40 to 50% of the household's water heating energy needs. The value of this saving will depend on the type of energy displaced.
Systems for outdoor swimming pools using the relatively inexpensive unglazed collectors can be particularly cost effective. 


Whenever the collectors are hotter than the cylinder, the controller switches on the system's circulating pump. A mixture of antifreeze and water is then circulated through the collectors and the cylinder's heat exchanger, heating the cylinder in just the same way as a central heating boiler.

We warmly welcomed the Government’s announcement a fortnight ago that they would introduce a feed-in tariff for electricity and an incentive for heat. However, we are disappointed that both of the amendments that the Government has tabled lack a timetable for their introduction, and that the feed-in tariff amendment does not even guarantee the introduction of a feed-in tariff or have a high enough threshold.

There are three key problems that we have identified with the Government’s amendments:

Firstly, as it stands, the electricity amendment is so vaguely worded that it gives no certainty that a feed-in tariff as internationally recognized will actually be introduced.

Feed-in tariff schemes have been successful in other countries due to the opportunity for low risk investment that they provide. This is based on a tariff fixed by Government and guaranteed for a period of time. However, the current amendment lacks these basic elements of a feed-in tariff.

This amendment must be changed to introduce a tariff payment to require the Government to fix the tariff level for a specified contract period, enable different payment for different technologies and different payment for different scales of different technologies. This would give certainty to business that a feed-in tariff as internationally recognized will be introduced.

,p>Secondly, the urgency of tackling climate change means that the Bill must create a duty to introduce a feed-in tariff within one year. Again, this is essential both to give certainty to business and to allow investment to come forward speedily in order to meet the 2020 renewable directive target. 

Finally, we believe that the 3MW threshold is not high enough. The threshold should be set at the level which will have the greatest impact on reducing carbon emissions in the UK. Ninety five percent of wind capacity currently in the planning system is in developments larger than 10MW. The Renewables Obligation therefore is comprehensively failing to incentivise investment in schemes of under 10MW. Germany has a feed in tariff and produces 10 times more wind power than the UK, despite having a lower natural resource in this area. Moreover, between 30 and 50 per cent of this is under 10MW. If the threshold is not raised then we shall miss out on this enormous potential for renewable electricity, which can be achieved without disturbing existing investment.

If we are to meet the scale of the challenge of both combating climate change, and meeting the UK’s renewables directive targets, then the Government must give the opportunity for a full range of community scale renewable schemes to get support from the feed-in tariff scheme. The legislation must guarantee that a feed-in tariff scheme, including the basic elements outlined above, will be introduced within a year.

Solar energy systems have today been accepted as a key part in the Government’s energy strategy as launched by Gordon Brown. The Solar Trade Association welcomes the new strategy document and the solar industry is ready to deliver its’ part immediately. Solar water heating is the most widely used domestic renewable energy system in the UK with over 100,000 systems installed already. Not only is it affordable and easily adopted, it will also fit nearly every UK home without major disruption. After insulating the property, it is the next step for homeowners who want to generate their own energy. Experience shows us that homeowners who install solar also make other lifestyle changes to reduce their carbon footprints.

Solar Hot Water (SHW) is now ready to go main-stream. Currently there are over 100,000 SHW installations in the UK and the industry is currently growing 50% year-on-year. As gas and electricity prices are set to rise by up to 40% in 2008, SHW represents a good investment for the householder. Solar is also the main zero carbon solution. The Solar Trade Association (STA), which represents the UK’s solar thermal industry, is proud to be celebrating its 30th Anniversary this year. To commemorate this important event we are organising a celebratory reception in the Members’ Dining Room at the House of Commons on 25th June, hosted by Dr Alan Whitehead MP.

The micro-generation industry today welcomed new Government legislation which will slash planning red tape to make it easier for people to install micro-generation technology. From 6 April 2008 microgeneration technologies will become permitted development which means householders will be able to take up microgeneration, within sensible limits, without having to apply for planning permission.

It's now three years since the National Energy Foundation moved into its purpose built low energy building. It is common enough to read articles about how a sustainable heating system will work before they are switched on, but much rarer to discover how they have worked in practice. Ian Byrne, Deputy Director of the Foundation, recently wrote an article for Sustain magazine looking at how the NEF's low-energy building is faring in practice.

How to apply for solar energy grants?

If you are considering installing solar energy or any other type of renewable energy in your home, you may be eligible for a government grant. Grants are not means tested and qualifying is straight forward.

Across the UK, the DTI's low carbon buildings programme provides grants for householders on microgeneration technologies including solar photovoltaics, solar thermal hot water, wind turbines, small scale hydro, heat pumps and bio-energy.

For a list of accredited solar and renewable energy installers please see the low carbon buildings programme website for more information.

In Scotland, the Scottish Community Householder Renewables Initiative (SCHRI ) provides grants for householders funded by the Scottish Executive and managed by the Energy Saving Trust. Grants are available for solar, water and space heating, small-scale wind and hydro systems, ground source heat pumps and biomass. Funding for householders is set at 30% of the installed cost up to £4,000.

If you live in Scotland you can choose to have a SCHRI or a low carbon buildings programme grant but you cannot have a grant from both programmes for one technology. Please see the Energy Saving Trust website for more information or call the SCHRI Hotline on 0800 138 8858.

Before installing any renewable energy technology you should always consider energy efficiency measures first. We recommend that you complete a home energy check so that you can assess which measures are most suitable for your home.

How to apply for a home solar energy grant

Grant applications are made on a quarterly basis. Applications are assessed by an independent panel and if approved you have 12 months to complete the installation. A grant is paid out in two stages: up to 70% at approval and 30% on completion.

The whole application process can be broken down into five stages...

   1. Obtain a quote and grant application form your chosen solar system supplier.

   2. Order your solar energy system and ensure that your order is be conditional on grant approval.

   3. After checking your personal details, including the bank account you want the grant funds to be paid into, sign and post the grant application form. It usually takes around 5-10 days to receive your grant approval letter.

   4. Have your solar water heating system installed by your chosen supplier.

   5. The final stage is to claim the second part of your grant. Once your Solar system is installed and paid for, you will receive a certificate which is required to claim the final grant payment which goes straight into your bank account.

How to choose energy efficient appliances...

Next time you replace your washing machine, dishwasher or fridge, make sure you consider its energy rating before you sign on the dotted line. You could be paying the price with higher energy bills by choosing the wrong model.

Energy efficient appliances use less power and water than inefficient models whilst performing to the same standards. You'll also find that energy efficient appliances don't usually cost any more but will pay you back with significant savings on your energy bills.

Efficient appliances are also more environmentally friendly, reducing your impact on global warming and conserving valuable resources such as water. Again this saves you money by reducing your water bills.

How much can you save with energy efficient appliances?

An energy efficient appliance will save you money every time you use it and the savings really add-up. For example, an energy efficient fridge-freezer can save you £35 a year and £350 over the lifetime of the appliance. An energy efficient washing machine uses two thirds less electricity and less water. The savings are enough to pay for six month's worth of washing powder. An energy efficient dishwasher can save you £15 a year on your electricity bills.

If you eventually replaced all of your household appliances with energy efficient models, the savings would represent a significant reduction in your annual energy bills. So how can you identify an energy efficient appliance?

Choosing energy efficient refrigerators...

Of all the white goods appliances in your home, fridges and freezers are the most energy hungry. They are switched on 24 hours a day, seven days a week. So, if your fridge or freezer isn't energy efficient, it's costing you a lot more to run.

You might be tempted to buy the cheapest fridge in the store but once you get it home you'll realise how much money a cheap fridge actually costs you in higher energy bills. In contrast, energy efficient refrigerators use high efficiency compressors, better insulation, and more precise temperature and defrost systems to reduce the energy consumed by two thirds.

How much can you save with an energy efficient refrigerator?

Replacing your fridge and/or freezers with a modern energy efficient model could save you £35 a year running the freezer and £20 a year with an energy efficient refrigerator. A combined fridge-freezer that displays the Energy Saving Recommended logo could save you up to £45 a year and help to prevent climate change.

How to find an energy efficient refrigerator

Like any modern low energy product or appliance, an energy efficient refrigerator will clearly display a rating of its efficiency. On white goods sold in the EU, this will be an EU energy label rating the appliance from A to G with A being the most efficient.

Another way of identifying an endorsed product is to look for the blue Energy Saving Recommended logo. This confirms that the product meets strict criteria set by the Government and Energy Saving Trust. It's your guarantee that the product will save energy, cost less to run and help the environment.

All retail outlets that sell white goods stock energy efficient refrigerators and freezers. A good tactic is to visit your local supplier, decide on which model you prefer and get it cheaper from a reputable online retailer. A list of energy saving fridges, freezers and suppliers can be found on the Energy Saving Trust website.

Tips to maximise the efficiency of your fridge and freezer

For most efficient use, keep your refrigerator and freezer filled. The food helps retain the cold in a full fridge so less cold air is lost when the door is opened.

Allow foods to cool before placing them in your fridge. It takes more energy to cool warm or hot food. For extra savings, cover foods and liquids as the moisture that's released by uncovered containers increases energy use during the defrost cycle.

Buy a fridge with a freezer on top rather than a side-by side unit as this uses up to 20% more energy.

Defrost your fridge and freezer regularly to keep it running at maximum efficiency.

Using solar energy at home...

Solar panel heating is one of the most efficient renewable energy technologies available and the solar energy saving tips below will help you to find the right products for your home.

Solar panel systems generate electricity and heat water for your home with little maintenance. A good system will reduce your heating bills and increase the value of your property.

Domestic solar panels are fitted to your roof and convert the suns light into electricity or to heat water. As heating your home is one of the major contributors to your bills, solar technology is also one of the most effective ways of cutting your fuel bills now and in the future.

There are currently two types of solar panels you can buy; Hot Water and Photovoltaic panels.

Hot Water Solar Panels
This is the most common solar energy system and uses panels to collect the sun's energy which is connected by pipes to a hot water storage device such as a hot water cylinder. The hot water cylinder stores the water heated during the day and supplies it for use when required.

Photovoltaic Solar Panels
Photovoltaic (PV) solar panels generate electricity to power lighting and appliances in your home and for business users. These systems are more costly than Hot Water solar panels but can be connected to the National Grid allowing you to sell surplus energy back to suppliers.

How much does a solar energy system cost?

Prices will vary depending upon the amount of energy you need and the size of the panels required.

Domestic hot water solar energy systems cost between £2,400 and £5,000 installed. DIY hot water heating kits are available which cost about £1,500. Photovoltaic systems are more expensive costing from £5,000 to around £9,000 installed.

Solar energy grants

The Low Carbon Buildings Project offers grants of £400 on solar water heating systems which cost £2-3K. Grants of 50% are available for photovoltaic systems (including installation) which cost £6K and more.

To be eligible for these grants you'll need to buy a system approved by the government and use an accredited installer.

How much can a solar energy system save you?

An average UK household will save about 50% of its annual hot water bill using solar panels.

The payback time for solar water heating now makes solar energy financially viable for the majority of domestic applications. An extra financial incentive is that your property will increase in value by installing a solar energy system and you will be less affected by future energy price rises.

Other ways to use solar power at home

You don't have to spend thousands to start using Solar Power around your home & garden. Here a just a few ways you can get started with little money and reap the rewards by saving money and helping the environment.

1. Use Solar Garden Lights to light your pathways and garden. They are easy to install and an attractive way to use Solar Power. They charge during the day and automatically turn on at dusk.

2. Solar Water fountains can be a great addition to a garden pond and are easy to install. Having a fountain can keep your pond healthy and the sound of running water is also known to relieve stress.
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3. Solar Battery Chargers are a cheap way to charge the batteries for all your gadgets such as mobile phone or Ipod wirelessly wherever you are. You can get a solar charger specifically designed for the Ipod.

Solar power suppliers

There are a growing number of suppliers selling solar energy systems and products in the UK. 

How to get cheaper energy bills...

Have you ever wondered how energy efficient your home is?

Rising energy bills have become a powerful incentive to look at our homes in a different light and one of the easiest means of reducing your bills can be to switch to a cheaper provider.

Since 1999, UK energy customers have enjoyed an open utility market and can switch to any energy supplier free of charge.

If your happy with your supplier or have switched recently, your energy provider can be a great source of free advice on reducing your bills. Many companies have gone out of their way to provide free information, energy saving products and efficiency grants to their customers.

Finding the cheapest energy supplier

Thanks to the internet and a competitive energy market, it's never been easier to compare your gas and electricity provider with the entire market and switch to a cheaper energy supplier.

Whilst switching your energy supplier is far easier than it used to be, the process is not something you'll want to be repeating too often if prices continue to rise and companies compete to offer the cheapest tariffs.

For a comprehensive list of online comparison services that will help you to quickly compare energy prices and suppliers, visit our compare energy prices page.

Considering capped energy prices as a longer term solution

The scale of energy price rises and increased competition has forced suppliers to be more imaginative with their tariffs. The latest deals are capped or price protected tariffs that fix your energy bills for up to four years.

Although these tariffs are higher than standard prices they are worth considering as an alternative to switching supplier every time prices rise. With energy shortages likely to continue and further increases expected, capped tariff deals can offer peace of mind and a real long term alternative.

A word of caution though, makes sure you are not tied into any capped energy tariff and that there are no penalties for cancellation or switching back to standard rates or another supplier.

How to apply for home energy saving grants...

Although many home energy improvements are cheap to buy, some of the most effective efficiency measures can cost hundreds of pounds each.

There's no doubt that your initial investment will be recovered within a few years due to lower energy bills, but many homeowners simply cannot afford to pay the full price of improvements like installing a new boiler or having cavity wall insulation.

So if you are considering making improvements to your home, energy saving grants and special offers are available from energy suppliers, the Government and local authorities.

Energy supplier grants & offers

Whoever supplies your electricity and gas, you can still be eligible for grants and special offers from any energy provider. UK energy companies over a certain size are obliged to contribute to Government home energy efficiency targets by providing discounted energy saving products and subsidised installation.

Government grants & schemes

The UK Government supports various energy efficiency schemes with eligibility dependant upon your location. In England the scheme is known as Warm Front, in Northern Ireland it is called Warm Homes, in Scotland Warm Deal and in Wales it's the Home Energy Efficiency Scheme. Although you don't need to be on benefits to receive these grants, those who are can receive greater financial assistance with purchase and installation.

Warm Front scheme (England)

Warm Front is the government's main grant-funded programme in England. Eligible households are offered a grant of £2,700 or £4,000 (if oil central heating has been recommended) to help with energy efficient insulation and heating products. To apply for a Warm Front grant you need to contact the scheme manager Eaga Partnership Ltd.

Eaga Partnership

Freepost Warm Front Team

12054

Newcastle Upon Tyne

NE2 1BR

Freephone 0800 316 6011

Warm Deal scheme (Scotland)

Warm Deal is a grant scheme offered by The Scottish Executive and provides a grant of up to £500 to make homes more energy efficient. To apply for a Warm Deal grant you need to contact the scheme manager Eaga Partnership Ltd.

Eaga Limited

Freepost

SCO 4421

Edinburgh

EH6 OBR

Freephone: 0800 072 0150

Home Energy Efficiency scheme (Wales)

The Home Energy Efficiency Scheme offers grants to low income households and aims to reduce fuel poverty by lowering energy bills and improving energy efficiency. Eligible households that receive benefits can apply for a grant of up to £1,500. To apply, contact the scheme manager Eaga Partnership Ltd.

Eaga Partnership Ltd

Unit 4

Ty Nant Court

Ty Nant Road

Morganstown

Cardiff

CF15 8LW

Call freephone: 0800 316 2815

Local authority grants & schemes

Most local authorities provide well established energy efficiency schemes with some offering a reduction in council tax for certain measures. Use the database link below or contact your local council.

How to find energy saving grants in your area

The best way to find energy efficiency grants in your area is to use the Energy Saving Trust grant database. Simply enter your post code, select a few options and a comprehensive list of grants and offers is displayed in seconds.

Conclusion 
Solar power is very popular today because of obvious reasons – good reasons. Aside from being a major solution to the widely discussed global warming problem, the many studies and experiments regarding this subject had led man to reap more benefits than gain negative ones. Take note that most of these benefits affect the financial side of each individual, which is another recent problem that many are affected up to now. Solar energy’s potential is very huge with approximately equivalent to 2000,000 times total electric generating capability that is received daily by the planet. Given the right time and appropriate ways to utilize maximize solar energy it can really solve the energy crisis that the earth is facing.

Finally, it cannot be helped but to notice such irony about solar power and the problem man is facing today. It maybe simple and insignificant but this maybe the first and the last time that you may hear this idea and it is really worth sharing. Man is faced with a very major environmental problem – global warming that man himself had created and yet the environment is now offering a solution from itself to this problem. Is this not amazing and mysterious to you? There could be someone out there that plans the course like a captain and the earth is his big ship and we are all just passengers on it depending on his plan. But mostly, we are given the freedom to choose what to do and opt to accept or reject the things being offered to us.

