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What is Solar Energy?

A Solar Energy Is energy radiated from the sun, mainly in the
form of heat and light

A ltis required for photosynthesis and is also harnessed as a
renewable energy source, e.g.: in photovoltaics (PV) to
provide electricity

A On a bright, sunny day, the sun provides approximately
1, 000 watts of energy per
surface

A If we could collect all of that energy we could easily power
our homes and businesses for free
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Arizona has the b e
natural resources to % 9
lead the nation in | -
Solar PV adoption B
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Solar Facts

A Arizona receivesnore sunshine than any other
state in the nation

AUsIng current technology, the sunlight falling on just
half of Maricopa County could produce all the
electricity required for the entire United States!

AThe energy stored 1 n t he
oll, and natural gas combined is equal to the energy
produced from 20 days of sunshine
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Benefits of Solar PV

A Solar PV systems can reduce, or completely eliminate, the
amount of electricity you have to purchase from your utility
or electric service provider

A Using solar power helps reduce our reliance on fossil fuels
and helps to reduce the amount of greenhouse gasésa
major contributor to global climate change

A The electricity generated is clean, renewable and reliable

A Solar PV generated electricity saves money on your utility bill
and acts as a hedge against future price increases

A Solar power systems can provide owners with fixed energy
costs
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How Solar PV Works
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How Solar PV Works

A Photovoltaics (PV) as the word implies (photo=light,
voltaic=electricity), convert sunlight (photons) directly into
electricity

A PV cells are made of special materials called
semiconductors such as silicon and other conductive
materials

A When light strikes the cell, a certain portion of it is absorbed
within the semiconductor material

A The flow of electrons causes a current, and by placing metal
contacts on the top and bottom of the PV cell, we can draw
that current off to use externally
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Anatomy of a Solar Cell

Photons . i —

22000 How Stuff Works
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Making a Photovoltaic Panel

From Sand to Solar Panel

Silicon, the second-most abundant element in the Earth’s crust, is refined to remove impurities
and then used to make solar panels that turn the sun’s rays into electricity

1 Silicon is mined from 5 Light is absorbed

sand and quartz by the cell, creating
P a charge that is
3 collected using
‘ electric contacts

2 Impurities are
removed by...

aaire
..............
........
.............

.. .melting the silicon ... and altering

4 Wafers are treated to
at high temperatures it in chemical reactions create an electrical field
and sandwiched together
3 Silicon is shaped Into In photovoitaic cells
¢ylinders, hardened,
and then sliced into
thin wafers

Source; U.S. Department of Energy; Wafernet; NASA
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PV Modules (Panels)

A Each PV module (sometimes called
PV panel) is typically built from a
front layer of tempered irorglass, a
matrix of cells, a back layer of
encapsulant and an aluminum
perimeterframe

A Solar modules are made by
connecting several cells in series
and parallel to achieve useful levels
of voltage and current

A Solar modules are then connected
In series and parallel to form an
array of the desired output
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Different Cell Technologies- Mono, Poly, Thinfilm

A Monocrystallinecells are cut from
ingots of purified silicon, grown as ¢
single crystal; they have a uniform Z
dark blue or bluegrey appearance. g7z

A Polycrystallinecells are cut from
ingots of cast molten silicon. The
silicon solidifies into multiple &
interlocked crystals. Polycrystalline %
cells show the multiple crystal
pattern in their surface.

A Amorphous thin film cells are
fabricated using a molten
deposition process. Materials
technologies differ. The resulting
material has different photovoltaic
characteristics than crystalline cells,
and the surface appearance is more
uniform in color.
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The Evolution of Solar Technology

Crystalline Silicon (50+ years) :

— Thin Film (20+ yearsy—

1970 1980 1990 2000
1990s

1950s-60s 1980s Price of silicon

Siliconbased solar Siliconrbased solar based solar flattens

gains credibility by drops to $10/watt out at $4/watt, thin

powering the and gains popularity |  fjim costs drop and

space race. Cost is in residential efficiencies incre

$100/watt applications 2600s

1970s 1986— Thinfilm solar gains

1954 — Siliconbased solar ARCO solar credibility by
Silicon PV cell drops to $20/wattc introduces first powering multiMW
invented at widens potential commercial thin plants in Europe
Bell Labs applications film module
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A Inverters convert the DC
electricity generated by the
solar array to AC electricity we
can use to meet common
electrical demands

A Inverters are available to meet
a wide range of energy
demands
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