Solar Collector Basics

Solar Energy:

Solar energy is radiation from the sun converted either to chemical energy (production of food by plants), thermal energy (heat), or electricity. Nearly all energy humans use can be directly or indirectly attributed to solar energy: fossil fuels were organic matter which grew due to sunlight, wind and hydroelectric power occur due to variations of temperature caused by uneven heating of the Earth’s surface by the sun. The lone exception is nuclear energy, though the Earth and all its minerals would not exist without the sun. 
Equipment:

Overall the main piece of equipment is known as a solar collector.  This is a device which absorbs the sun’s radiation in order to provide heat or electricity. There are two basic types of solar collectors: the solar thermal collector and general solar collector.  Both contain a solar panel.  The first one is designed to absorb sunlight to capture its thermal energy, which can be used to heat water changing it to steam which turns turbines producing electricity.  The other has a solar panel filled with solar cells or photovoltaic cells which convert the solar energy more directly into electrical energy. 

Optimal Collector Orientation:
       There are several factors taken into account when determining the location for the best performance of the solar collector:
1. Latitude on the Earth: 

       Latitude indicates the location on a planetary body either north or south of the equator. The equator (0° latitude) receives more solar energy from the sun, on average, than other locations due to the direction of the Earth’s rotation and the tilt of its axis. The result is the sun’s energy strikes the equator most directly and goes through the least amount of atmosphere.  For this reason, if a person lives in the southern hemisphere generally the solar collector should be pointed true north or towards more direct sunlight, but in the northern hemisphere it should be pointed true south. Note that this varies from magnetic north and south as solar energy is not dependent upon the location of the magnetic poles.

2. Revolution of the Earth around the Sun:

      As the earth revolves around the sun, this affects the sun’s location in the sky significantly for locations farther north or south of the equator. The optimum orientation for a solar collector can then change on a daily basis. With the help of complex mathematics, it can be re-orientated either daily or quarterly. A sophisticated solar collector has the ability to re-orientate automatically by searching for the maximum solar rations collected through the day. The device mimics a plant’s heliotropism, which is when the plant continuously adjusts to absorb more sun.
3. Local Surroundings:
        Trees, buildings, chimneys, local weather patterns including fog, or other factors may also influence the location and orientation of the solar collector. 
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