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Introduction  

Solar cells can be connected in series and/or in parallel to form a solar module or an array of solar modules to generate more electric power. Solar cells produce pollution free electric energy, require no or little maintenance, have no moving parts, are reliable, and can last for decades. Solar modules have been used in space application to provide power for satellites and the permanent space station. For terrestrial applications of solar cells the cost of photovoltaic must be competitive compared to traditional source of power generation. Remarkable progress was achieved with respect to photovoltaic solar cells efficiency and the unit price per watt. In United States at the Renewable Energy Laboratory (NREL) as well as other Universities have continued research and development and applications of solar energy. Similar efforts were made at the University of New South Wales in Australia, in Japan, Germany, the Netherlands, and Switzerland. Underdeveloped and developing countries, and in particular those that lie within the tropics, experience an enormous amount of sun shining days year around. Some of those countries are economically underdeveloped and crude oil, coal, and natural gas are not among their natural resources or have not yet been fully discovered. The opportunity to harness the sun as a continuous source of electric and thermal energy supply exists but may not be economically feasible as compared to traditional sources of power generation from coal or gas. The time may be appropriate to use solar cells to generate electric power for use at home, public building power needs, or the industry in underdeveloped and developing countries with the strong support and encouragement of the respective governments and the United Nations.                               

Solar cells Efficiency and technological development                                                                the efficiency of solar cells from single crystal silicon has been improved in the late 1970 and the early 1980 with an approximate   efficiency of (10%-12%). Ploy-crystalline silicon and amorphous silicon solar cells with much less efficiency (5-7%) were also developed with less cost. Thin film solar cells, that use only a very small layer of single crystal silicon deposited on glass, were fabricated and developed in order to automate and decrease the cost of solar cells for terrestrial applications.                                                                                                             Applications of solar cells                                                                                                 Renewable and pollution free natural energy resources have been used in projects and programs throughout the developed, developing, and underdeveloped countries to provide clean power to people who have no grid power, whose grid power is unreliable, or who can not afford to purchase electric power. Projects and programs have been implemented as both government sponsored programs and as private programs with varying success and achievements. Photovoltaic applications, in rural and remotely located areas away from the national or urban grid of electric power, have been achieved. They are used for pumping drinking or irrigation water, for operation of metrology instruments, for telecommunications repeaters, for battery charging, and for stand-alone or hybrid photovoltaic/diesel generator electric power. These photovoltaic are used in public building (schools or hospitals), in the industry, and domestic every day home appliances. Domestic home appliances may include refrigerators, ranges, mixers, dishwashers, toasters, ironing, computers, radios and televisions and all possible electric powered instruments. Solar cells have also been used to power calculators, watches and clocks.

Sun Angle

It has been seen that the PV panel's output current is proportional to the solar radiation that strikes it. It is important to understand that this radiation level is reduced if the panel is not pointing directly at the sun. Like other parts of this problem, the amount that it is reduced can be calculated. The cell’s output must be multiplied by the cosine of the angle of incidence of the incoming light. When designing a solar car, a possible design feature would be the ability to adjust the angle of the PV cell.

The following figure shows how the angle of incidence affects PV cell output.
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Note that small variations in angle do not reduce output very much. Even a 60 degree angle of incidence only makes the output decline by one half.

Light

When photons of light pass into silicon, they have some probability of being absorbed. When they are absorbed, the effect is to knock an electron into a higher energy state. This free electron is likely to roam around the silicon's crystalline structure for a while. It also creates a "hole", and in fact the hole can roam around the silicon, too. If the photon is absorbed far away from the P-N junction, the hole and electron simply recombine and produce heat. If it occurs near the junction, the effect is that additional current is injected into the junction. The amount of current is directly proportional to the amount of light that falls on the cell. The extra current through the junction causes the voltage across it to increase.

Take the I-V characteristic of the P-N junction, shift it downward by an amount corresponding to the light-injected current, and flip it, and the result is the following I-V curve that is often presented for PV cells:
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This graph represents the behavior of a solar cell at particular intensities of solar radiation
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Japan now leads in solar cell production and control 43 percent of the global solar cell market. Germany is second and United States is Third.

Photovoltaic effect

Photons: Sunlight is composed of Photons. Photons are emitted at different frequencies, and therefore have different frequencies and wavelength and energies. When a photon strike a cell, some of them are absorbed, some are reflected, and some pass through. Only photons beyond a certain frequency have enough energy to strike off an electron.

Cell: Photon strikes the cell. The photons absorbed produced electricity.

Electrons: Energy of the photons is transferred to electrons in the cell.

To facilitate the movement of electrons, an electric potential must be constructed 

Positive charged semiconductors, silicon is doped with impurities such a boron P-type layer.

Negative charged semiconductor silicon is doped with an impurity phosphorus N-
type layer.
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Solar Engine Implementation 

Parts

1381 voltage detector

2N3906 NPN Transistor

2N3904 PNP Transistor

Solar cells

Motor

Capacitor 0.47 Farad

1 Farad Capacitor will charge up in 8 minutes.
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Facts

The solar panels provided the energy to the car. 

Seven solar panels were connected in parallel since the position of the solar cells around the car. Meaning since they are located at different position some of them received light depending of the direction of the solar car. Since some of them did not received light the current drop in a series configuration. The best configuration will be connecting three of the solar cell pointing upward straight to the sun in series configuration and the other four in parallel. 

The solar car was design with light material. The solar panels are removable and attached to the car. Position of the Solar cells arrays in such a way that capture the maximum sun rays.

Seven solar cells connected in parallel give out 2.8 watts. Voltage level approximate 2.0 volts. Current increased in this configuration approximate 1.4 Amperes. (Each solar cell provides 200ma.) 

 
Each solar cell has a positive and a negative terminal.

Factors affecting solar panels output.

Intensity of light onto the panel, affected by atmospheric conditions.

Cloud

Season 

Pollution

Wire length

Connection quality.

Conclusion

 Most of the time we understand ideal systems and you base your knowledge in theoretical data and after experimenting with solar cells you find out that the output current is very poor and the voltage is not ideal. Factors like this limit your experiment. Getting the Torque was a main issue in this project with a parallel configuration the solar car was able to move and perform. Be able to use light components and frictionless wheel help to improve the performance.
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