The Power of the Sun - Community of Lights

Solar power has great potential, but it is estimated that it only suplies less than 0.02% of the
world's total energy used. There are many competing technologies, including 14 types of
photovoltaic cells, such as thin film, monocrystalline silicon, polycrystalline silicon, and
amorphous cells, as well as multiple types of concentrating solar power. It is too early to know
which technology will become dominant.

The earliest significant application of solar cells was as a back-up power source to the
Vanguard I satellite in 1958, which allowed it to continue transmitting for over a year after its
chemical battery was exhausted. The successful operation of solar cells on this mission was
duplicated in many other Soviet and American satellites, and by the late 1960s, PV had become
the established source of power for them. Photovoltaics went on to play an essential part in the
success of early commercial satellites such as Telstar, and they remain vital to the
telecommunications infrastructure today.

The high cost of solar cells limited terrestrial uses throughout the 1960s. This changed in the
early 1970s when prices reached levels that made PV generation competitive in remote areas
without grid access. Early terrestrial uses included powering telecommunication stations,
off-shore oil rigs, navigational buoys and railroad crossings. These off-grid applications
accounted for over half of worldwide installed capacity until 2004.Building-integrated
photovoltaics cover the roofs of an increasing number of homes. The 1973 oil crisis stimulated a
rapid rise in the production of PV during the 1970s and early 1980s.[8] Economies of scale
which resulted from increasing production along with improvements in system performance
brought the price of PV down from 100 USD/watt in 1971 to 7 USD/watt in 1985. Steadily falling
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oil prices during the early 1980s led to a reduction in funding for photovoltaic R&D and a
discontinuation of the tax credits associated with the Energy Tax Act of 1978. These factors
moderated growth to approximately 15% per year from 1984 through 1996. Since the
mid-1990s, leadership in the PV sector has shifted from the US to Japan and Europe. Between
1992 and 1994, Japan increased R&D funding, established net metering guidelines, and
introduced a subsidy program to encourage the installation of residential PV systems. As a
result, PV installations in the country climbed from 31.2 MW in 1994 to 318 MW in 1999, and
worldwide production growth increased to 30% in the late 1990s. Germany became the leading
PV market worldwide since revising its Feed-in tariff system as part of the Renewable Energy
Sources Act. Installed PV capacity has risen from 100 MW in 2000 to approximately 4,150 MW
at the end of 2007.After 2007, Spain became the largest PV market after adopting a similar
feed-in tariff structure in 2004, installing almost half of the photovoltaics (45%) in the world, in
2008, while France, Italy, South Korea and the US have seen rapid growth recently due to
various incentive programs and local market conditions. Recent Studies have shown that the
global PV market is forecast to exceed 16 GW in the year 2010. The power output of domestic
photovoltaic devices is usually described in kilowatt-peak (kWp) units, as most are from 1 to 10
kW. A significant problem with solar power is the capital installation cost, although cost has
been decreasing due to the learning curve. Developing countries in particular may not have the
funds to build solar power plants, although small solar applications are now replacing other
sources in the developing world. Concentrating Solar Power (CSP) systems use lenses or
mirrors and tracking systems to focus a large area of sunlight into a small beam. The
concentrated heat is then used as a heat source for a conventional power plant. A wide range of
concentrating technologies exists; the most developed are the parabolic trough [discuss], the
concentrating linear fresnel reflector, the Stirling dish and the solar power tower. Various
techniques are used to track the Sun and focus light. In all of these systems a working fluid is
heated by the concentrated sunlight, and is then used for power generation or energy storage.
A parabolic trough consists of a linear parabolic reflector that concentrates light onto a receiver
positioned along the reflector's focal line. The receiver is a tube positioned right above the
middle of the parabolic mirror and is filled with a working fluid. The reflector is made to follow
the Sun during the daylight hours by tracking along a single axis. Parabolic trough systems
provide the best land-use factor of any solar technology. The SEGS plants in California and
Acciona's Nevada Solar One near Boulder City, Nevada are representatives of this
technology.[24][25] Compact Linear Fresnel Reflectors are CSP-plants which use many thin
mirror strips instead of parabolic mirrors to concentrate sunlight onto two tubes with working
fluid. This has the advantage that flat mirrors can be used which are much cheaper than
parabolic mirrors, and that more reflectors can be placed in the same amount of space, allowing
more of the available sunlight to be used. Concentrating linear fresnel reflectors can be used in
either large or more compact plants. The Stirling solar dish combines a parabolic concentrating
dish with a Stirling engine which normally drives an electric generator. The advantages of
Stirling solar over photovoltaic cells are higher efficiency of converting sunlight into electricity
and longer lifetime. Parabolic dish systems give the highest efficiency among CSP
technologies. The 50 kW Big Dish in Canberra, Australia is an example of this technology. A
solar power tower uses an array of tracking reflectors (heliostats) to concentrate light on a
central receiver atop a tower. Power towers are more cost effective, offer higher efficiency and
better energy storage capability among CSP technologies. The Solar Two in Barstow,
California and the Planta Solar 10 in Sanlucar la Mayor, Spain are representatives of this
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technology.

SEE:

NASA's LATEST IMAGES OF THE SUN
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