MEXOYHAPOOHAA MONOAEXHAA HAYHHAA LLKO/TA « METO40/10MMA NPOEKTUPOBAHUA MOTOAEXKHOIO HAYYHO-
MHHOBALIMOHHOIO NPOCTPAHCTBA KAK OCHOBA MOArOTOBKM COBPEMEHHOIO MHXEHEPA»

RENEWABLE RESOURCESASENERGY-EFFICIENT SOURCES
S.V. Belyavsky, N.O. Pimenov
Scientific Supervisor: A.O. Semenov
Linguistic Advisor: T.G. Petrashova, PhD
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 5340
Email{svb28@tpu.r
Annotation

This article provides the information about the concept of renewable resasoenergy-efficient
sources, its classification, methods of using, including the most innewatich are realized nowadays. The
study offers a comprehensive description of all types of renewable energeticcesscexciting at this
moment.

Key words renewable resource; biomass; wind and solar energy; drilling; reinjeqimable
water; irrigation.

Nowadays, people generally use nonrenewable sources of energy bechasebiten already
developed and aspects of this area are studied. Some of them are kdeingesearch now. However, it is
not effective because we cannot renew them. Therefore scientists findtthe most energy-efficient
sources from the renewable ones.

The main purpose of this study is to show that the areadfiping energy from renewable resources
is actively developing now as well as to have a look at scientists’ inventions and future projects.

The term “renewable” is generally applied to those energy resources and technologies whose
common characteristic is that they are non-depletable or naturally replenishable.

A.J. Armstrong explains that renewable energy technologies prquaeer, heat or mechanical
energy by converting those resources either to electricity or to motiverpdhe policy maker concerned
with development of the national grid system will focus on thosairess that have established themselves
commercially and are cost effective for on-grid applications. Such commerclaiotegies include
hydroelectric power, solar energy, fuels derived from biomass, wiaedygm@nd geothermal energy. Wave,
ocean current, ocean thermal and other technologies that are in the researhcameaercial stage, as
well as non-electric renewable energy technologies, such as solar water hedtgenthermal heat pumps,
are also based on renewable resources. [1]

As concerns resources, they are fundamentally different. At prekentnajor commercial grid-
connected renewable resources are hydroelectric, geothermal, biomass, wind akergplar. In the
majority of legal regimes, hydroelectric and geothermal resources atiiédeais owned in common by the
people of the country and developed by the government for their benefit.

Dr. J. Hamrin suggests the following classification of renewable ressur

- Geothermal resources require extraction (and reinjection). Drilling fothgeoal resources
involves many of the same discrete considerations involved with driingetroleum (hydrocarbons) and

individual treatment is prudent.
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- Hydroelectric resources are inextricably linked with surface water rigiadsiding potable water,
navigation, irrigation, navigation and recreational rights. The hisiocomplexities of sorting out these
juxtaposed rights usually dictate individual treatment of hydroelectric resissres.

- Wind energy and solar draw on resources - wind and sunyengemerally thought of as being free
for the taking. The principal resource issue with both of thesavedies is surface land. Therefore there is
no general technical requirement for individual treatment.

- Biomass is a broadly inclusive term, often encompassing wonddvood waste, agricultural waste
and residue, energy crops, and - sometimes - landfill gas resourcestcResailability and cost can be
highly variable, and resources may require management of a bipdreguently required for other
renewables. [1]

According to the recent study presented in the Journal of Envirdahtudies, renewable energy
technologies are a cost-effective way to provide power. If climate changeasmbstsealth impacts are
included in the price analysis, wind and solar energy is cheaper thafiredgbower plants. This is in
addition to their well-documented effects on carbon pollution. Coal-fieger plants account for 40
percent of the national carbon footprint, according to the study's auSwitshing power generation to
clean energy would cut down on this output, which could help sloeffeets of global warming.

Large energy companies have traditionally maintained certain renewable energjogielsn such
as small-scale solar installations, were too expensive and unwieldy to impl&meriias been a persistent
excuse for continuing to use coal-fired plants and other methodgmfyeproduction that are harmful to the
environment and human health. However, more major utilities are legh@nhglistributed generation can
save them money. Distributed generation is the practice of using sra#dlenergy generators, like rooftop
solar panels and mini wind-turbines, to produce electricity in close proximithédoe it is used. [2]

At the same time, the report states that the cost of gas- and coal-firediplentreasing because of
lower utilization of thermal plants, the higher capital costs of some nemah@tants and the increasing
cost of fuel.

Development of renewable energy technologies provides new researélingexample, Rie
University scientists have unveiled a revolutionary new technology teatnanoparticles to convert solar
energy directly into steam. The new "solar steam" method fromsRied®oratory for Nanophotonics is so
effective it can even produce steam from icy cold water. The technologgistors said they expect it will
first be used in sanitation and water-purification applications in the developid, w

The technology has an overall energy efficiency of 24 percent. Photovattiaic ganels, by
comparison, typically have overall energy efficiency around 15 pertentever, the inventors of solar
steam say that they expect the first uses of the new technoltigyotvbe for electricity generation but
rather for sanitation and water purification in developing countries.

Moreover, Fitlow J. in his article explains that the efficiency of solar stsadué to the light-
capturing nanopatrticles that convert sunlight into heat. When submergedenand exposed to sunlight,

the particles heat up so quickly they instantly vaporize water and create $tearsolar steam's overall
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energy efficiency can probably be increased as the technology is refined.

Scientists are going from heating water on the macro scale to heating it antbecale. Their
particles are very small even smaller than a wavelength of lighwhich means they have an extremely
small surface area to dissipate heat. This intense heating allows tlyemetate steam locally, right at the
surface of the particle, and the idea of generating steam locally isaeatiferintuitive. [3]

Another potential use could be in powering hybrid air-conditioning &adirig systems that run off
of sunlight during the day and electricity at night.

Last year, for example, Saudi Arabia’s plans to launch a massive renewable energy program were the
big news coming out of the Middle Eastbut internal wranglings have resulted in uncertainty about the
future of the project. Looking elsewhere in the region, it appears thddnJonay wind up upstaging its
neighbors by pursuing steps to reduce its dependence on importegd, emeich currently stands at 97
percent. The plan, which involves the initial procurement of 200 mega{Mitt§ of solar energy and 200
MW of wind power, is intended to increase the kingdom’s share of renewable energy contributions from one
percent to 10 percent by 2020. Round one is primarily being deployed in the southern region of Ma’an. Later
stages may prove riskier, as Jordan plans to switch focus to ttiemmoand eastern parts of the country,
close to the border with Syria.

Jordan’s efforts notwithstanding, Font V. sees Dubai as a key market to watch in 2014. «There are
plans to teder the second phase of the Dubai Solar Park in 2014», he says, and «which will be a 100 MW
PV independent power project. That’s arguably the most important solar project for next year in the Middle
Easty». [4]

One of the biggest challenges facing the future of the solartigdgsthe ability to provide cost-
effective storage. Solar energy’s intermittent nature is a fact that many say could prevent more widespread
adoption of the technology as a viable replacement for traditional energy generation.

Consequently, countries worldwide try to make solar energy moreetfestive. For example, Latin
America could very well someday soon blossom into a world leader in esodaigy. By most accounts,
industry growth in 2013 was not explosivéut the region did experience significant added.

«There are quite a few countries in South America that have projects and developments in various
stages», Font V. claims. «Chile is obviously very important. There’s a lot of preliminary project activity
going on downHere, but also some major projects that plan to be installed during the coming year». Coming
in a close second behind Chile as one of the countries most liketyke significant inroads in solar in
2014 is Mexico, which Font V. says has several largée gpajects underway. «The third major Latin
American market to watch is Brazil», Font V. adds. «That growth is being driven in large part by localities
within Brazil, cities and states that are trying to incentivize solar ratherhinaing it take place at the
federal level». [4]

Most are of the shared opinion that 2014 will be a year of consolidatiohVi-delieves 2014 will
draw a «deep line of demarcation between the haves and the have-nots» in that downstream installers who

are unable to provide low cost systems will findntkelves out of business. «I think the days of subsidizing
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high-cost installers will come to an abrupt end next year», he says, tempering this prediction by adding that
few employees will experience long term unemployment as a result: «They’ll be hired into other companies.
That’s good news for employees and it is good news for all of us — including governments that are paying
subsidies. It’s also good for the solar industry at large, because you’re going to have much more professional
business people runty the companies. Ultimately that’s also great news for consumersy. [4]

In conclusion, it should be stated that renewable energy resources arénigecmme cost-effective
and energy-efficient now. Worldwide scientists invent modern technologietyata update the exciting

ones. It is believed that renewable resources will be used in future as energy-estaatbes.
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