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Introduction 
Solar Energy, radiation produced by nuclear fusion reactions deep in the 

Sun’s core. The Sun provides almost all the heat and light Earth receives and

therefore sustains every living being. 

Figure:-Solar energy system 

Solar energy travels to Earth through space in discrete packets of energy 

called photons. On the side of Earth facing the Sun, a square kilometer at the

outer edge of our atmosphere receives 1, 400 megawatts of solar power 

every minute, which is about the capacity of the largest electric-generating 

plant in Nevada. Only half of that amount, however, reaches Earth’s surface. 

The atmosphere and clouds absorb or scatter the other half of the incoming 

sunlight. The amount of light that reaches any particular point on the ground

depends on the time of day, the day of the year, the amount of cloud cover, 

and the latitude at that point. The solar intensity varies with the time of day, 

peaking at solar noon and declining to a minimum at sunset. The total 

radiation power varies only slightly, about 0. 2 percent every 30 years. Any 

substantial change would alter or end life on Earth. 

Indirect collection of solar energy 
People can make indirect use of solar energy that has been naturally 

collected. Earth’s atmosphere, oceans, and plant life, for example, collect 

solar energy that people later extract to power technology. 

The Sun’s energy, acting on the oceans and atmosphere, produces winds 

that for centuries have turned windmills and driven sailing ships. Modern 
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windmills are strong, light, weather-resistant, aerodynamically designed 

machines that produce electricity when attached to generators. 

Approximately 30 percent of the solar power reaching Earth is consumed by 

the continuous circulation of water, a system called the water cycle or 

hydrologic cycle. The Sun’s heat evaporates water from the oceans. Winds 

transport some of the water vapor from the oceans over the land where it 

falls as rain. Rainwater seeps into the ground or collects into streams or 

lakes and eventually returns to the ocean. Thus, radiant energy from the Sun

is transformed to potential energy of water in streams and rivers. People can

tap the power stored in the water cycle by directing these flowing waters 

through modern turbines. Power produced in this way is called hydroelectric 

power. See Waterpower; Dam. 

The oceans also collect and store solar energy. A significant fraction of the 

Sun’s radiation reflects or scatters from the water’s surface. The remaining 

fraction enters the water and rapidly diminishes with depth as the energy is 

absorbed and converted to heat or chemical energy. This absorption creates 

differences in temperature between layers of water in the ocean called 

temperature gradients. In some locations, these differences approach 20°C 

(36°F) over a depth of a few hundred meters. These large masses of water 

existing at different temperatures create a potential for generating power. 

Energy flows from the high-temperature water to the low-temperature water.

The flow can be harnessed, to turn a turbine to produce electricity for 

example. Such systems, called ocean thermal energy conversion (OTEC) 

systems, require enormous heat exchangers and other hardware in the 
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ocean to produce electricity in the megawatt range. Almost all of the major 

United States OTEC experiments in recent years have taken place in Hawaii. 

Plants, through photosynthesis, convert solar energy to chemical energy, 

which fuels plant growth. People, in turn, use this stored solar energy 

through fuels such as wood, alcohol, and methane that are extracted from 

the plant life. Fossil fuels such as oil and coal are derived from geologically 

ancient plant life. People also eat and digest plants, or animals fed on plants,

to obtain energy for their bodies. 

Direct collection of solar energy 
People have devised two main types of artificial collectors to directly capture

and utilize solar energy: flat plate collectors and concentrating collectors. 

Both require large surface areas exposed to the Sun since so little of the 

Sun’s energy reaches Earth’s surface. Even in areas of the United States that

receive a lot of sunshine, a collector surface as big as a two-car garage floor 

is needed to gather the energy that one person typically uses during a single

day. 

Figure:-Direct collection of solar energy 

Flat plate collecters 
Flat plate collectors are typically flat, thin boxes with a transparent cover 

that are mounted on rooftops facing the Sun. The Sun heats a blackened 

metal plate inside the box, called an absorber plate, that in turn heats fluid 

(air or water) running through tubes within the collector. The energy 

transferred to the carrier fluid, divided by the total solar energy that falls on 
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the collector, is called the collector efficiency. Flat plate collectors are 

typically capable of heating carrier fluids up to 82°C (180°F). Their efficiency 

in making use of the available energy varies between 40 and 80 percent, 

depending on the type of collector. 

Figure:-Flate plate solar collector 

These collectors are used for water and space heating. Homes employ 

collectors fixed in place on roofs. In the Northern Hemisphere, they are 

oriented to face true south (± 20°); in the Southern Hemisphere, they are 

oriented to face north. For year-round applications such as providing hot 

water, they are tilted relative to the horizontal at an angle equal to the 

latitude ± 15°. 

In addition to the flat plate collectors, typical hot-water and space heating 

systems include circulating pumps, temperature sensors, automatic 

controllers to activate the circulating pump, and a storage device. Either air 

or a liquid can be used as the fluid in the solar heating system. A rock bed or 

a well-insulated water storage tank typically serves as an energy storage 

medium. 

Concentrating collectors 
For applications such as air conditioning, central power generation, and 

many industrial heat requirements, flat plate collectors cannot provide 

carrier fluids at high enough temperatures to be effective. They may be used

as first-stage heat input devices; the temperature of the carrier fluid is then 

boosted by other conventional heating means. Alternatively, more complex 

and expensive concentrating collectors can be used. These devices reflect 
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the Sun’s rays from a large area and focus it onto a small, blackened 

receiving area. The light intensity is concentrated to produce temperatures 

of several hundred or even several thousand degrees Celsius. The 

concentrators move to track the Sun using devices called heliostats. 

Figure:-Concentrating solar collector 

Concentrators use curved mirrors with aluminum or silver reflecting surfaces 

that coat the front or back surfaces of glass or plastic. Researchers are 

developing cheap polymer films to replace the more expensive glass. One 

new technique uses a pliable membrane stretched across the front of a 

cylinder and another across the back with a partial vacuum between. The 

vacuum causes the membranes to form a spherical shape ideal for 

concentrating sunlight. 

Concentrating solar energy is the least expensive way to generate large-

scale electrical power from the Sun’s energy and therefore has the potential 

to make solar power available at a competitive rate. Consequently, 

government, industry, and utilities have formed partnerships to reduce the 

manufacturing costs of concentrators. 

One important high-temperature application of concentrators is solar 

furnaces. The largest of these, located at Odeillo in the Pyrenees Mountains 

of France, uses 63 mirrors with a total area of approximately 2, 835 sq m 

(about 30, 515 sq ft) to produce temperatures as high as 3200°C (5800°F). 

Such furnaces are ideal for research requiring high temperatures and 

contaminant-free environments-for example, materials research to 

determine how substances will react when exposed to extremely high 
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temperatures. Other methods of reaching such temperatures usually require 

chemical reactants that would also react with the substances to be studied, 

skewing the results. 

Another type of concentrator called a central receiver, or ‘ power tower,’ 

uses an array of sun-tracking reflectors mounted on computer-controlled 

heliostats to reflect and focus the Sun’s rays onto a water boiler mounted on 

a tower. The steam thus generated can be used in a conventional power-

plant cycle to produce electricity. A U. S. demonstration in the Mohave 

Desert, Solar One, operated through most of the 1980s. During the early 

1990s a second demonstration, called Solar Two, used molten salt heated in 

the boiler to 574°C (1065°F) to produce electricity. The hot salt was stored 

and later used to boil water into steam that drove a turbine to produce 

electricity. 

Passive solar heating 
The solar energy that falls naturally on a building can be used to heat the 

building without special devices to capture or collect sunlight. Passive solar 

heating makes use of large sun-facing windows and building materials such 

as brick and tile that absorb and slowly release solar heat. A designer plans 

the building so that the longest walls run from east to west, providing 

lengthy southern exposures that allow solar heat to enter the home in the 

winter. A well-insulated building with such construction features can trap the 

Sun’s energy and reduce heating bills as much as 50 percent. Passive solar 

designs also include natural ventilation for cooling. Shading and window 

overhangs also reduce summer heat while permitting winter Sun. 
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Figure:-Passive solar heating 

heats it up. The house’s materials store the heat and slowly release it. An 

indirect gain In direct gain, the simplest passive heating system, the Sun 

shines into the house and system, by contrast, captures heat between the 

Sun and the living space, usually in a wall that both absorbs sunlight and 

holds heat well. An isolated gain system isolates the heated space and 

allows the solar heat to flow into the living area via convective loops of 

moving air. 

Solar cooling 
Solar energy can also be used for cooling. An absorption air conditioner or 

refrigerator uses a large solar collector to provide the heat that drives the 

cooling process. Solar heat is applied to the refrigerant and absorbent 

mixture, which is combined under pressure in a container called a generator 

or boiler. The Sun’s heat brings the mixture to a boil. The refrigerant 

vaporizes, rises as a gas, and reaches the condenser. There it gives off heat 

and returns to liquid form. As the drops of pure refrigerant fall, they trickle 

into the evaporator where they evaporate vigorously. Evaporation requires 

heat energy, which comes from the surroundings, and results in cooling: The 

refrigerant absorbs heat from the unit and cools the space. 

Figure:-Solar cooling 

Absorption coolers must be adapted to operate at the normal working 

temperatures for flatbed solar collectors-between 82° and 121°C (180° and 

250°F). 
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Photovoltaic 
Solar cells called photovoltaics made from thin slices of crystalline silicon, 

gallium arsenide, or other semiconductor materials convert solar radiation 

directly into electricity. Cells with conversion efficiencies greater than 30 

percent are now available. By connecting large numbers of these cells into 

modules, the cost of photovoltaic electricity has been reduced to 20 to 30 

cents per kilowatt-hour. Americans currently pay 6 to 7 cents per kilowatt-

hour for conventionally generated electricity. 

Figure:- Photovoltaic’s 

The simplest solar cells provide small amounts of power for watches and 

calculators. More complex systems can provide electricity to houses and 

electric grids. Usually though, solar cells provide low power to remote, 

unattended devices such as buoys, weather and communication satellites, 

and equipment aboard spacecraft. 

Solar energy from space 
A futuristic proposal to produce power on a large scale envisions placing 

giant solar modules in geostationary Earth orbit. Energy generated from 

sunlight would then be converted to microwaves and beamed to antennas on

Earth for conversion to electric power. The Sun would shine on a solar 

collector in geostationary orbit almost 24 hours a day; moreover, such a 

collector would be high above the atmosphere and so would receive the full 

power of the Sun’s rays. Consequently, such a collector would gather eight 

times more light than a similar collector on the ground. To produce as much 

power as five large nuclear power plants, several square miles of solar 
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collectors, weighing 10 million pounds, would need to be assembled in orbit. 

An Earth-based antenna five miles in diameter would be required to receive 

the microwaves. Smaller systems could be built for remote islands, but the 

economies of scale suggest advantages to a single large system. 

Studying the Sun from space has revolutionized solar physics. 

Solar energy storage devices 
Because of the intermittent nature of solar radiation as an energy source, 

excess solar energy produced during sunny periods must be stored. 

Insulated tanks commonly store this energy in hot water. Batteries often 

store excess electric energy produced from wind or photovoltaic devices. 

One possibility for the future is the use of excess solar-generated electric 

energy as a supplemental source for existing power networks. Uncertain 

economics and reliability, however, make this plan difficult to implement. 

Figure:-solar energy storage devices 

Conclusion 
Our project was very productive. Our hypothesis was: we think that solar 

energy can be used to power electronic appliances while not polluting the 

environment. Our goal is to learn how solar energy works, and in which 

situations it can be used. The results of our research proved that solar power

caused no pollution whatsoever. What we did not mention, was that solar 

energy can be used to power houses and their electronic appliances, such as

flashlights, electric motors and even such things as refrigerators. It can also 

be used to heat water and cool buildings! There are many possible ways of 

demonstrating how solar energy can be used. One way would be to 
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demonstrate physically, such as building a model that runs on solar energy 

such as a car or something that uses an electric motor. Another way to 

demonstrate would be to compare solar energy to other alternative energy 

sources to see which one produces the most power or least pollution. This 

has been a wonderful learning experience for us. We have learned much 

more about how solar energy can be used to make electricity and power 

everyday appliances. We also learned about the structure of the PV cell, 

which itself is the absorber of solar energy. This was a fantastic topic to 

research, and we have accomplished many things. 
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