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The Arrival of Solar Energy

While the cost of climate change is projected to soar in the near
future, solar power has recently emerged as one of the key solutions
to the implications of global climate change for future generations.
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INTRODUCTION

Much has been written recently about the future of renewable
sources of energy. We hear about global climate change on a daily
basis and about its implications for future generations. Solar power
has recently emerged as one of the key solutions to those issues: the
industry is picking up steam not only in countries long-known for
their support of solar-based power generation, such as Germany and
Japan, but also in several other countries famed for significant
consumption of electricity.

One of the key reasons for this heightened attention to renewable
energy sources is the estimated environmental cost the planet is
enduring by engaging in fossil-based energy consumption.
According to the 2002 Innovest Strategic Value Advisors report, the
cost of climate change could soar to $150 billion a year within the
next ten years.

Before we go any further, however, let’s cover some basics. Solar
energy is derived from the sun; it is clean in that it produces no
emissions. Our predecessors in the ancient world were quick to
notice the value of using solar energy. Home dwellers back then
positioned their residences towards the sun to keep their houses
warm whenever possible.

Consider this crude but telling statistic. The total amount of energy
our planet receives from the Sun in one year amounts to a staggering
number: 89,000 trillion watts. By comparison, the total energy that
could be derived from wind is 370 trillion watts. What’s more
staggering is that our planet consumes only 15 trillion watts of
energy or less than 0.01% of the solar energy landing on Earth. If we
didn’t even touch solar energy, our total energy consumption could
be covered twenty five times over by using wind power alone. This
would also eliminate roughly 2.5 billion metric tons of carbon
dioxide (CO2) emitted into the planet’s atmosphere every year as a
result of electric power generation. While this scenario may sound
somewhat utopian, the numbers do show that renewable energy, and
solar power in particular, represents an extraordinary resource of
energy.
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TECHNOLOGY OVERVIEW

The term solar power broadly refers to generation of electricity from
the sun. Solar-based generation incorporates two main technologies:
photovoltaic (PV)-based generation and solar thermal generation.
Photovoltaic technologies involve photovoltaic cells that convert
photons (elementary particles of sunlight) into an electric current.
Thermal solar technologies, on the other hand, concentrate solar
energy to heat liquids, which in turn power steam turbines. In this
review, we will focus on the photovoltaic process, the dominant
technology for solar power generation.

When photons reach a photovoltaic cell (see illustration above), they
induce the movement of electrons and protons, labeled as (-) and (+),

inside a semiconductor layer (typically silicon), which in turn creates
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solar cell by American engineer Charles Fritts. Still, solar power
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use of solar energy.

Phovoltaic systems are comprised of multiple solar modules, which
consist of solar cells. Solar cells are primarily made of silicon wafers
— the foundation of a solar module. Wafer manufacturing involves
three main processes: single-crystal silicon (high efficiency at high
costs), multi-crystalline silicon (more sophisticated silicon wafers),
and amorphous silicon or thin-film (TF), the less efficient but
considerably cheaper technology that has been gaining popularity
among both commercial and residential consumers. For comparison
purposes, crystalline-based system costs amount to about $2.50/watt
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