
SOLAR CELLS THEORY

A solar cell is a device that converts light into electricity via the 'photovoltaic effect' , a phenomenon that occurs in some
semiconducting materials.

Conversely, the band gap in semiconductors is relatively small, enabling some electrons to move to the
conduction band by injecting small amounts of energy. Those comparsions assume our solar and wind are
producing maximum output. This is a very abundant element on Earth. Solar electricity for buildings A
rooftop solar system is the name given to the solar array on the roof of a building, together with the electrical
circuit that must be set up to link the solar array to the electrical circuitry in the building. They are sometimes
called photovoltaic PV cells because they use sunlight "photo" comes from the Greek word for light to make
electricity the word "voltaic" is a reference to Italian electricity pioneer Alessandro Volta , â€” Could solar
really make a difference to climate change before it's too late? First-generation, single-junction solar cells
aren't going to approach the 30 percent efficiency of the Shockley-Queisser limit, never mind the lab record of
46 percent. First-generation Photo: A colorful collection of first-generation solar cells. An array of solar cells
converts solar energy into a usable amount of direct current DC electricity. What second-generation cells gain
in flexibility, they sacrifice in efficiency: classic, first-generation solar cells still outperform them. The excess
electrical energy produced can be sold back into the electricity grid. A single solar cell has an output voltage
of about 0. Solar Cell IV Curves The key characteristic of a solar cell is its ability to convert light into
electricity. Because they're extremely thin, light, and flexible, second-generation solar cells can be laminated
onto windows, skylights, roof tiles, and all kinds of "substrates" backing materials including metals , glass ,
and polymers plastics. Connection to an external load[ edit ] Ohmic metal -semiconductor contacts are made
to both the n-type and p-type sides of the solar cell, and the electrodes connected to an external load. Virtually
all of today's solar cells are made from slices of silicon one of the most common chemical elements on Earth,
found in sand , although as we'll see shortly, a variety of other materials can be used as well or instead. That's
why solar panels need to be so big: the amount of power you can make is obviously directly related to how
much area you can afford to cover with cells. Flowing around the circuit, the electrons make the lamp light up.
Photo: The vast hectare acre Alamosa Solar Generating Project in Colorado generates up to 30 megawatts of
solar power using three cunning tricks. The incoming energy knocks electrons out of the lower, p-type layer so
they jump across the barrier to the n-type layer above and flow out around the circuit. The voltage of the cell
will stay the same. And each has multiple Fresnel lenses mounted on top to concentrate the Sun's rays onto its
solar cells. It's perfectly possible that growing awareness of those problems will hasten the switch away from
fossil fuels, even if there are no further technological advances; in other words, the time may come when we
can no longer afford to postpone universal adoption of renewable energy. Each panel is mounted on a separate,
rotating assembly so it can track the Sun through the sky. Therefore they are a good long term investment. In
other words, you could stand a really powerful watt table lamp on every square meter of Earth's surface and
light up the whole planet with the Sun's energy! The electron is pushed by this field toward the n side and the
hole toward the p side. Latest News. They have low energy efficiency. Semiconductors can carry out this
conversion due to the structure of their electron energy levels. Batteries store electrical energy by transforming
it into chemical energy. This means that the n-type silicon becomes positively charged, and the p-type silicon
is negatively charged, creating an electric field across the cell.


