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0003HaYarOT MHOTHE peaJiii TTOBCEAHEBHOM XM3HU (Hampumep, "mara3un", "kamepa',
"xonmogmipHUK", "Bpad", "MeacecTpa" U T.A.), a TAaKXKE PsAJ HE3HAYMMBIX CJIOB, TAKHUX
Kak "kopoue" unm "yxe".

[Iponszomenmme TeONOTUTUYECKUE W3MECHECHUS npeBpatuian  Poccuio u
TamkukucTaH U3 OpaTCKUX PECNyOJIMK B HE3aBUCHMBIC CTpPaHBI, pa3AciI¢HHBIMH
rpanunaMyd. OJHaKo SBISETCS OTPaJHbIM TOT (PAKT, YTO BO MHOTHUX cdepax
COIIMATBHOM JKM3HU CYIIECTBYIOT BO3MOXHOCTH COTPYAHHUYECTBA U B3aUMHOIO

KyJIbTYPHOTO 00OTallleHus, U BbIciiee 00pa30BaHue SBISETCS OJHOM U3 TaKuX cdep.

ENVIRONMENTAL IMPACTS OF SOLAR POWER

lO0. H. MaxomeHko, E. C. TapacoBa
Tomsk Polytechnic University

What does humanity use to heat homes, power grids and for the transport
fuelling? There are oil, nuclear reactors, fuel, hydroelectric power. However, each day
the Earth gets a lot of sunlight - almost inexhaustible energy, which only needs to be
taken and used. Existing solar panels | have not gained significant popularity.
Humanity is just beginning to think about the impact on the environment and nature,
and we may enter into the electric age, completely dependent on solar energy and safe
nuclear energy. No emissions, no greenhouse effect, without tons of garbage.

According to many projects solar energy is one of the most promising renewable
energy industries. The development of solar energy is also associated with an
ambitious program of support for renewable energy implemented in the developed
countries such as Europe, USA and Japan.

The amount of solar energy reaching the earth is greater than the energy of the
world's reserves of oil, gas, coal and other, including renewable, energy resources.
Only 0.0125% of solar energy could provide all global energy needs today, and the use
of 0.5% - to cover fully the needs in the future. The potential of solar energy is so high
that, it is estimated that the solar energy reaching the Earth every minute is sufficient
to meet the current global energy needs of humanity for a one year.

If compared to other types of electricity production from renewable sources,
solar energy has the greatest potential for long-term growth.

The schedule drawn up by the agency Woods Mackenzie and published in its
latest report shows the rapid growth of the profitability of investing in solar energy in
comparison with the combined-cycle power plants and natural gas
(http://www.vestifinance.ru/articles/53546).

This is a trend across the country, which is gaining momentum, as costs of solar
generation continue to decline.

By 2020, according to the forecast agency, 19 states reached grid parity,
even though the Obama administration will cancel the tax breaks.
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This rapid spread of solar energy is quite possible, however, the electrical
system and the market is not yet ready for a huge influx of solar energy. Electrical
still needed reserve capacity at the time when the sun does not shine. [1]
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Fig. 1. Growth of the profitability of investing in solar energy.

However, there are several problems associated with solar energy, such as a
large land, the construction of stations, not a small water use for cooling and the
use of hazardous materials in the manufacture of solar cells.

The problem of land tenure is that in the construction of solar power plants
require huge land area for the installation. For example, a solar thermal power
plant "lvanpah™ in the Mojave Desert to the south-west of Las Vegas - the largest
in the world. It covers an area of 13 thousand square kilometers - the same as the
area of the Bahamas. The station consists of three towers with 40-storied
buildings as well as almost 350.000 mirrors the size of a garage door. They focus
the sun's rays on the towers where the water under the influence of temperature is
converted into steam and drives the powerful turbines.

This problem can be solved by placing the solar plants on the lower quality
sites, such as brownfields, abandoned mines or existing transport and
transmission corridors. If it is required to provide electricity for a house, you
should probably put the plant on the roof.
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Fig.2. The Map of solar power distribution.
Average surface of solar power (W / m 2). (The water is not shown).

The next problem in the use of solar energy, it is a great water consumption for
the production of solar photovoltaic cells.

Concentrating solar power (CSP), as well as all thermal power plants, require
water for cooling. The use of water depends on the design of the installation for the
plant and the type of cooling system.

Exhaust steam
from turbine

Condensed

Ambient air Ambient air ll steam to boiler

Fig.3. Scheme of concentrating solar power.

The ratio of use of water in various power stations is shown.
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Water Use for Power Plants
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Fig.4. The ratio of use of water in various power stations.

This problem is conventionally solved by dry cooling, whereby water usage can
be reduced by about 90%.

The third problem is the use of such hazardous materials during the solar cells
manufacture as hydrochloric acid, sulfuric acid, nitrous acid, hydrogen fluoride, 1,1,1-
trichloroethane and acetone. Most of these materials are used for cleaning the
semiconductor surface. Also, employees face the risk of inhaling silica dust [2].

Thin film solar cells comprise a number of more toxic materials than those used
in conventional silicon solar cells, including gallium arsenide, copper indium gallium
diselenide, and cadmium telluride. If not properly processed and disposed of, these
materials can pose a serious threat to the environment or public health.

However, manufacturers have strong financial incentives to ensure that these
very valuable and rare materials are often recycled and not thrown away [3].

Electricity consumption worldwide continues to grow alongside with the cost of
its production and transmission. The energy can be generated without the use of non-
renewable natural resources and without pollution. Moreover, the energy transfer must
also become more efficient. The implementation of the above tasks will positively
affect the lives of all mankind.

As a conclusion it may be stated that today the generation of electricity by means
of photovoltaics is the most effective way to provide electricity to remote places as
well as to replace an aging power system of developed countries.
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