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[bookmark: _GoBack]Abstract: The collection of renewable energies are taking their share more and more each day in the system of global energy supply. In the current era, the solar energy is used by different systems for various aims. The sun not only is a huge energy source, but also is the beginning of the life and resource of all other energies. According to the scientific estimates, it is about 6,000 million years of the birth of this fire globe and 4.2 million tons of its mass are converted to energy at each second. With regard to the weight of the sun which is almost 333,000 times heavier than the earth, we can consider this illuminating globe as the huge source of energy through the 5 billion future years (colina, 2010). The solar energy can overcome the energy and power problem particularly at the end of oil and gas reserves. Also, the implementing solar energy provides a rich future and a wide area to help self-sufficiency and stop the dependence of the country on the oil exports (atomic energy organization). In this paper we present a scheme to receive and transmit the sunlight by means of satellite to any part of the globe and show that by the help of special satellites we are able to converge and concentrate the light in close distances of sun and then transmit it to the earth by other satellites. Due to using multiple satellites to transmit this convergent beam, it is possible to receive the light even in a region which is back to the sun and so called is night there, in the other words, this convergent light is present in the region all 24 hours a day. 
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Introduction
Nowadays, energy is one of the fundamental needs of the human being and the dependence of the people on the fossil fuels is much more than the past, where more than 90% of the global energy consumption is supplied by the fossil fuels (Huang et al, 2009). With regard to the limited resources of fossil energies and increasing the consumption level in the current world, it is no longer possible to rely upon the existed energy resources. Also by taking account to the ever increasing need for energy resources and reduction of fossil energy resources, the necessity to keep environment healthy, reduction of air pollution, restrictions on electrifications, and fuel supply for far-off locations and … using new energies such as: wind energy, solar energy and … can have a special place (Ramachandra, 2007). For using solar energy, energy of wind, waves, geothermal, hydrogen, biomass and so on which are known as renewable energies, numerous studies and researches are required to perform before any usage. Day by day, the collection of renewable energies take more share in the global energy supply system. The sun not only is a huge source of energy, but also it is beginning of the life and resource of all other energies of the world. The experts believe that by using the clean energies like solar energies instead of the energy achieved by fossil fuels we can avoid the environmental pollutions and its related hazards. This is why the industrial and developed countries pay attention seriously to use other energies of the nature and especially the renewable energies (Driggers, 2003). 
In the last decades numerous progresses have been seen in astronomy, but plenty of research organizations and companies have put their energy and expenses on better discovering and recognizing the planet as well as the stars while assigned a small and insignificant part of their activity to use the space (the exterior part of the atmosphere i.e., 100 km distance from the earth) for make the earth better place to live. This is why we had slow progress in this field and did not enjoy all potentials present in the space for comfort life. The potentials existed in the space are infinite, and we just enjoy limited number of them. We can use the space to overcome the human problems including energy supply. For example, we use the satellites in subjects such as meteorology and environmentally changes, positioning, military, communications, and photography to improve the life situation. But we can make better use of the space in verity of fields by designing satellites with different structures for more comfort life on the earth. For example, the energy generation without injuring the environment which is one of the most important problems of the human. 
There are different methods to generate energy in the space without injuring environment, for instance using linear movement of the moon to generate the energy and even making use of linear movement of the moon for transportation in the earth, installation of solar panels in the space and transmit the electrical energy to the globe or founding power plants in the space to generate power and transmit it to the earth, but each of these methods have lots of problems. One of the best ways to generate the energy using the space is transmitting the sunlight to the earth, so that with the help of special satellites it is possible to converge the sunlight in close distances of the sun and transmit this convergent light to the earth by other satellites. Because two satellites are used to transmit this convergent light, this light can be received in the regions back to the sun and even at night, in the other words this convergent light can be received all 24 hours a day. This light can be used for different aims including power generation in thermal plants in 24 hours a day or by radiating this light to the solar cells to generate electrical energy or lightening the houses by sending light by the help of optical fibers. In this situation we can lighten our houses with sunlight and also we can lighten some parts of a region such as a part of a city, or shores and entertainment centers by tuning the satellite and providing the scattering. 
Lightening is one of the most consuming sections in electrical energy consumption in 24 hours a day while the biggest source of energy and light is in our access. By guidance and transmission of the light in a region which is day and using the natural light in the regions which do not have direct access to the sunlight we can prevent a long and expensive way for artificial lightening in day (Han et al, 2013). In this paper, we aim to present a design by which it is possible to receive and transmit the sunlight to wherever in the globe by satellite. 
The design
Currently, the human society faces four basic needs which are coupled complicatedly to each other. These needs are food, water, energy and environment. This subject reminds us four principal elements which based on the Aristotle’s philosophy (which stated in 2600 years before) form the world: soil, water, fire and wind (Allen et al., 2002).  Among these, water and energy are the basic needs of people and it is not easy to say that which of them is more important, and human needs both of them to live, so this urgent need has turned their shortages as two strong crisis for human being.
 But the energy crisis comes down in less duration and shows itself more quickly, so we should pay more attention to energy crisis and then put more effort to prepare ourselves for that. By considering the amount of capability in the amount of electrical energy generated by industrial countries of the globe, and comparing it by amount of their electrical energy consumption it is clear that the ability to generate energy approximately equals the energy consumption. For example, in Britain the power plants generate the power just 5% more than required power, this situation is worse in the USA, in which the plants provide 16 % less than the required power. Paying attention to the fast increase in the population and producing different electrical equipment and tools and ever increasing dependence on electrical equipment, the electric energy consumption is increasing day by day. 
The electric vehicles are just an example of electric equipment which are by themselves can create a crisis in electrical energy.  These vehicles have developed in recent years regarding both the speed of charging and the distance per each charge and also the reduction of fossil fuel in years ahead. These have encouraged people to use electric vehicles and regarding to the rate of electrical energy production even in the industrial and developed countries which is approximately equal to their power consumption. This leads to an energy crisis when these electric vehicles are imported to the society. Apparently, the amount of energy consumption is ever increasing, thus this question arises that where this energy must be supplied from?
The solar energy is one of the free, clean energies without environmental injuring effects which is used in different ways from the past. The power and lightening industry as one of main sections of energy consumers has a considerable potential to optimize the power consumption (Maxey et al, 2008). Currently, the solar energy is employed by different systems and different aims which are as follow (Green, 2002): 
· Using thermal energy of the sun for household, industrial and plants usages.
· Direct converting of light resulted from sun beams to electricity by the help of photovoltaic equipment.  
The sun releases one billion quads at each second, where it is estimated that about 3.2 million quads are received by the earth from the sun. If we could control just a small part of this energy, the problem of energy supply would undoubtedly be solved (Zhou et al. 2011).
Also, many of power plants use gas and fossil fuels where due to the air pollution and global warming, several restrictions in using fossil fuels are established. On the other hand, the fossil fuel resources are decreasing and their extraction becomes harder and also their costs got increased. Also, the costs of operation and maintenance of nuclear plants, the cost of mine construction and the cost of the construction of centers that convert raw materials to nuclear fuel, the cost of long time maintenance of wastes and more importantly their hazards especially for the people in the vicinity of the plants and other multiple problems caused that nuclear plants are not considered as a basic and permanent solution. 
What is the basic solution? The basic solution is using the renewable energies; the energy of water, wind, geothermal and the sun are of most important renewable energies, which among them the solar energy from each point of view including the amount of energy, accessibility and … outperform the other renewable energies and it is not comparable with them. So far, the best way to use solar energy was using solar panels and cells and founding solar panels plants. But unfortunately, in several regions with inconvenient weather situations, these panels are not possible to be installed and implemented which leads the experts to explore other and better ways to use solar energy. These methods should enable us to use solar energy in each region of the globe. In this paper, we aim to introduce a scheme in which the sunlight becomes convergent and central by the help of satellites around the sun and then transmits the converged light via the other satellites. By executing this scheme, it will be possible to have this light in 24 hours a day in each point of the earth which we need and also we are able to use this light in 24 hours a day to generate electrical energy and other cases such as lightening or research and even military intentions. 
Literature
Solar energy
The solar energy is one of richest, most clean and most efficient forms of energy which is unlimitedly and freely exists all around the world. This energy is the result of continues process of nuclear fusion within the sun. All electromagnetic waves which are transmitted from the sun surface travel in the space with light speed (almost 300,000 km/s) and the earth which is located 150 million km far from the sun only can receive 1 part of 2000 million parts of the solar energy, and this very small value is the resource of all atmospheric and life evolutions in the globe (Randall, 2005).
The word “Solar” is a Latin word for sun which is a strong source of energy. In fact, the fraction of sunlight which is radiated to the earth just for one hour can supply the energy of the earth for a year. Today, several solar plants are active around the globe. However, these plants are not still developed due to the economical and technological reasons. 
The advantages of solar energy 
Having certain advantages rather than fossil and atomic energies and especially being environment friendly, it is promising that the solar energy enables us to overcome the power problem particularly at the end of oil and gas reserves. Implementing solar energy provides fruitful future and a wide area to help for self-sufficiency and disconnecting the dependence on the oil exports. Now it is worth to address some advantages of this energy (Mayhoub & Carter, 2001): 
The power generation without energy consumption: the solar energies do not require the fuel and unlike the fossil plants where the price of the produced power depends the oil price and always changes, this is not seen in solar plants and it is possible to maintain the power price constant. 
Not pollution of the environment:   in addition to generate power, the solar energies do not provide any pollutions and toxic materials in the air. While, by processing the fossil plants the surrounding environment becomes polluted due to the oil-gas or coal usages. Also the atomic plants make the environment polluted and provide huge problems for the globe residentials due to the production of nuclear wastes which are so contaminated, dangerous and radioactive. 
The possibility to establish small and local grids: the solar energy is able to supply the power for the power grid and also it is capable to supply the small and local grids. However, it is not required to provide lengthy high pressure pipes to transmit the power and it is not required to high expenses for constructing transmission grids. 
One of the important applications of solar energy is the direct conversion of solar energy without employing moving mechanisms to the electrical energy by the help of photo voltaic systems (Keese et al., 2003). 
The problem of using solar energy
We face with two basic problems while using solar energy. The first problem is that this energy arrives the earth via different and variable ways. In this situation, it is possible that its corresponding values change due to different times and locations. For example in a particular point of the globe and in night time the sun radiation stops. Also, in winter the amount of radiation is less than the summer. The amount of solar energy varies depending their latitude and longitude and the height of the region. The second problem is that we need a huge area to collect the solar energy. In fact, unlike the other electronic devices such as integrated orbits which are become smaller day by day, the solar cells depend to their surface, that is larger surface provided, more energy generated (Petela, 2005).
The types of satellites
Based on size, orbit and the type of use, the satellites are classified in three groups: 
· Based on the size there are three groups: large, small and miniature.
· Based on the orbit:
1- Low Earth Orbit (LEO)
2- Polar Orbit (POLAR)
3- Geosynchronous Equatorial Orbit Elliptical (GEO)
4- Elliptical Orbit
· Based on the application:
1- Research satellites including astronomy, biologic, discovery and geologic satellites. 
2- Guiding and telecommunications satellites
3- Tether satellites
4- Deadly and military satellites
The method of design execution
In this project the sunlight can be transmitted to the earth via two methods:
1- Using two satellites
2- Using three satellites
The first method: using two satellites
In this method the satellite one receives the light and converges it and then sends the converged beam to the satellite two. 
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Fig 1: the transmission of light to the satellite two
Then, the sunlight receives the light from the satellite one and based on the need, tunes the intensity and scattering the light and then transmit it to the earth. 
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Fig 2: the transmission of light from satellite 1 to the satellite 2 and the earth
The general structure of this orbit is as below: 
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Fig 3: the general structure of the model
where, 
1: the satellite one,
2: the satellite two,
3: the sun,
4: the earth
· In these models the sizes and their ratios are entered approximately to show the scheme with more clarity. If we want to put the satellite one in the sun orbit we should put it in the polar orbit of the sun and if we want to put it exterior of the orbit we should put it in a particular distance and keep it constant and motionless by means of some stimuli. It should be mentioned that this satellite is equipped with some stimuli and especial motors which help the satellite to stay constant in its location. 
· The satellite two is located in GEO (the clerk orbit) and its rotation period equals with the rotation period of the earth, in the other words, the rotation period of the satellite is 24 hours. 
· The distance between the satellite two and the earth is set in its possible minimum value (i.e., 750 km) where this distance can be more than this value.
· The angle which makes the satellite one with the equator of the sun in its best state is 65 degrees but it can be more or less than this value.
More precisely, the satellite 1 is as below:
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The general scheme of satellite 1
where:
 1: receive from the sun
2: transmit to the satellite 2
· In the layer which he sunlight is absorbed, the lenses and honeycomb hexagonal are used as the newest method. But here, we use the shape of the bottom of the sunflower seed which has a particular shape and almost a rigorous diamond. 
· Each of these lenses converge the light and transmit it to the optical fiber. This optical fibers are connected to each other and finally transmit to the satellite two. 
· We determine the size of receiver surfaces based on the amount of energy where this satellite is subject to be installed. But here, for instance we consider the size of each blade as 58.5 m2, this size allows to supply the lightening of a region with 35 km2 on the earth. This size is optional and can become high or low based on the aim of sending the satellite. 
More precisely, the satellite 2 is as below: 
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Fig 5: the general scheme of the satellite 2
where:
1: receive from the satellite 1
2: transmit to the earth
· Due to transmit the beams to the earth in a convergent or scattered forms vitiating lenses with variable size are used in this satellite.
· The angel of the antennas are variable and tunable.
· The light intensity can be changed based on the particular and different polarizations where these adjustments are controllable from the earth. 
The second method: using three satellites
In this method, the satellite one receives the sunlight and converges it, then transmits the converged beam to the satellite two. 
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Fig 6: the light transmission from the sun to the satellite 2
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Fig 7: light transmission from satellite 1 to satellite 2Receive + tune the intensity, scattering and polarization of light
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Fig 8: light transmission from satellite 2 to the earth
The general structure of this orbit is as below: 
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Fig 9: the general structure of the model
where 
1: the satellite one,
2: the satellite two
3: the satellite three
4: the sun
5: the earth
· The sizes and their ratios are presented approximately to give more clarity to the scheme.
· If we aim to put the satellite one in the orbit of the orbit we must put it on the polar orbit of the sun and if we want to put it exterior of its orbit we must put it in a particular distance according the figure and keep it constant and motionless by the help of some stimuli. This satellite is equipped with some stimuli and particular motors where help the satellite to stay constant in its location. 
· The satellite two is in GEO (the polar orbit satellite: its path is perpendicular to the equator and its rotation path passes through the north and south pole). 
· The third satellite is in the earth orbit (Clark’s orbit) and its rotation period equals with the rotation period of the earth that is, the rotation period of the satellite is 24 hours. 
· The distance between satellite one and the sun is considered 1 million km where can be more and less.
· The distance between satellite 2 and the earth surface is 350 km in its possible minimum value which can get more than this value. 
· A proportion should be set between the distance of satellite 2 and the earth and the satellite three where light can be transmitted between them without entering the atmosphere. The best possible distance which is considered is 650 km for the satellite two and 600 km for the satellite three. 
· The angel between the satellite 1 and equator line in its best state is 25 degrees but this value can become more or less. 
More precisely, the satellite 1 can be presented as below:
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Fig 10: the general scheme of the satellite 1
where, 
1: receive from the sun
2: transmit to the satellite 2
· In the layer which he sunlight is absorbed, the lenses and honeycomb hexagonal are used as the newest method. But here, we use the shape of the bottom of the sunflower seed which has a particular shape which is almost like a rigorous diamond. 
· Each of these lenses converge the light and transmit it to the optical fiber. These optical fibers are connected to each other and finally transmit to the satellite two. 
· We determine the size of receiver surfaces based on the amount of energy where this satellite is subject to be installed. But here, for instance we consider the size of each blade as 58.5 m2, this size allows to supply the lightening of a region with 35 km2 on the earth. This size is optional and can become more or less based on the aim of sending the satellite. 
More precise form of the satellite 2 is as below: 
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Fig 11: the general scheme of satellite 2
where,
1: Receive from the sun
2: transmit to the satellite three
The satellite three in more precise shape can be presented as below: 
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Fig 12: general scheme of the satellite 3
where, 
1: receive from the satellite 2
2: transmit to the earth
· Due to the transmission of the beams to the earth in a convergent or scattered form, the vitiating lenses with variable size are used in this satellite.
· The angel of the antennas are variable and tunable.
· The light intensity can be changed based on the particular and different polarizations where these adjustments are controllable from the earth. 
The applications of the design execution
This design can be used for different aims:
To generate electrical energy: it is possible to enter the convergent beam to the thermal plants for generation of electrical energy. Based on the determined size for the satellite 1 one can generate 4000 MW energy. We should state that this light enters the plant all 24 hours a day and thus this plant generates the electrical energy all the 24 hours a day.
Another method to generate electrical energy by using this design is the radiation of this beam to solar panels and according to the determined size for the satellite it is possible to generate 35000 MW energy, so that as mentioned before, this panels radiate all 24 hours a day and thus this plant generates the power all 24 hours a day. 
It is worth to mention that this convergent beam can be transmitted by optical fiber, thus it is even possible to construct the solar panel plants under the ground. 
For lightening: two methods can be used in these satellites to lighten in nights: 
1- By changing the radiation in the final satellite where transmit the light to the earth we are able to have light in days and nights wherever we want. Based on the size which is considered for a satellite, it possible to lighten a 35 m2 area by the same intensity that appears in the equator. It is clear that there is an inverse relation between the area of the region and the intensity of light there. We can reduce the light intensity and instead increase the radiation area. For example, based on the size which is considered for the satellite one, we can lighten a region with 70 km2 by half of the sun radiation intensity. We can use this light by particular intensity in a particular region with a given area. By this work we have a shore that is lightened in nights like the days which this specializes this region and increase its tourists.  We are able to use this light in cities according our need to the lightening and with these situations in addition to reduce the electrical energy usage to lighten the cities we specialize the city in the globe. This light can be used in different regions by different light intensities and even we can sell this light hourly and by high price to the other countries and cities of the world.  
2- The other method to use this satellites for lightening is employing the optical fibers: nowadays, electric wires for power transmission or optical fibers for transferring the information are used in the buildings. We can bring particular optical fibers to the houses and buildings and by division and scattering the convergent light received from the final satellite, we are able to lighten the houses of a city like days. 
With regard to the determined size for a satellite it is possible to lighten 437,000 houses with 80m2 area.
This scheme can be used in military activities: the convergent beam which comes from the final satellite to the earth is so strong and it is able to terminate, and also in some special situations like military conflicts and terrorist attacks by these satellites, it is possible to lighten the desired region. 
Also, we can use this scheme for research purposes such as study on the light and the changes of sunlight, and on the other hand it can be used in exploratory and field researches in nights and even in saving operations and emergency situations, where it can affect positively on the time and the result of operations.  
The justification of Design execution
One of the biggest problems which was stated is the high expenses of sending satellites to the space and its non-economical operation to generate electrical energy.  We should state as the answer that if we look this problem as a short term problem it might be non-economicak operation, but in the future coming years where the energy consumption becomes more and the fossil fuel sources reduce significantly, this operation will get economic and we should get ready for the future from now. On the other hand these satellites are able to operate at least for 25 years, that is in 25 years we have light all 24 hours of all days of the year. So if we look it in long term view it seems economic even through these days. Regardless to these subjects, due to the increasing the electrical energy consumption and on the other hand reducing the fossil fuels as well as the global warming and restrictions of using fossil fuels, we have to use renewable energies and efficiency methods.   
The result of design execution
This design can result in a huge and new evolution in use of the solar energy and light. Paying attention to the everyday reduction of fossil fuels and increasing their costs, and on the other hand day by day increasing the electrical energy consumption as well as shortcomings of the solar plants to adopt with this growing consumption, we have to make better use of the renewable energies. This scheme causes to improve the using of biggest type of renewable energy i.e., solar energy. In addition to the issue of energy supply, in cases such as lightening a wide region or lightening the houses and buildings and also in several other cases we have to look for new ways to employ renewable energies. One of the most important points that we should consider is the opening of new and more tangible gateway in using the space and existed potentials to improve the situations and simplify the life on the earth.      
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