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The Energy of the Sea Must Begin to be Massively Extracted
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Abstract: The present paper is intended to be a plea for the extraction of
energy from the seas and oceans because this energy is very large quantity
from an objective point of view and in addition it is clean, renewable and
sustainable, friendly and totally non-dangerous, being a very high energy
which it is permanently lost, energy from which if we extract only a small
amount we get enough energy for the entire planet's needs in very good and
convenient conditions, without risking having nuclear residues or losses,
emanations or even uncontrolled explosions that can occur at existing nuclear
power plants. The seas and oceans of the planet cover about three-quarters of
the total surface of our planet so that the extraction of the energy of the seas
and oceans is really a permanent urge and necessity that we should see it
and take it into account. The immense advantage of the energy extracted
from the waters of the seas and the oceans is the constant of its production,
that is to say, the extraction of a constant amount of energy, a fact that no
longer meets with other energy sources, than perhaps with nuclear energy.
Keywords: Energy, Water, Wave Energy, Tidal Energy

Introduction
On our planet still blue although its colors have faded
over time, water is a basic matter. Humans and animals
are made up of about 70% of the water. So do the plants.
So everything that is alive is full of water. The air and
the entire terrestrial atmosphere also contains water. The
permanent movement of water in the nature of our planet
is the one that achieves the permanent cleaning of our
planet. The water changes and regenerates permanently
so that it allows a total or partial cleaning of the planet
we live on. So we can say that on our planet water is a
basic matter, that is, essential, without which the life
and health of the planet would no longer be possible.
The air is also cleaned largely due to the water it
contains. The terrestrial atmosphere is not only
composed of oxygen and nitrogen, to which various
residues (such as burnt hydrocarbons, fluorine...) are
added, but also contain water especially in the form of
water vapor. Cloud formation when the amount of
water is high so that the water will flow and then flow
to the ground to cool it and refresh it is an essential
phenomenon that will not be able to repeat infinitely at
the normal rate if we continue to cut massively. the
forests of the planet, to set them on fire and not to
forestall them again quickly (Aversa et al., 2017).
Ozone is permanently restored due to the water in the
atmosphere because the flashes of lightning generated by

the water clouds have the role of producing massive
ozone, with the obvious purpose of permanently
restoring the ozone protective layer.
Without forests there would be no new water vapor in
the atmosphere and the clouds would not recover, so there
would be no rain and no lightning so no ozone and no
protective layer on the planet. There are so-called
gimmicks that cut forests through political arrangements
supported by uncontrolled and chaotic cutting
commissions. Lately, they have become more and more
aggressive, as if chasing after quality wood would be the
priority of life on the planet. Other smart guys don't want
the wood of the forest as much as its space and they
destroy the massive forests to discover new spaces good
for construction of any kind, to the detriment of the
forested areas and they go on until the fires of the woods
in the hot and dry periods, in order to it quickly deserts the
planet for mean purposes to replace various constructions.
On the other hand, there is no well-guarded surveillance
and surveillance of all the forests of the planet, so that
they are totally protected against fires, which can occur
alone if the necessary conditions of protection and
protection are not respected. In addition, such fires are
becoming increasingly difficult to extinguish, sometimes
only after the entire forest or much of it has burned.
After we managed to balance the energy deficit of the
planet a little with the help of green energies after we
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stopped the destruction of ozone by the desired nuclear
explosions in the form of experiments on the planet, after
the terrestrial shield started to recover and the holes in it
narrowed, effectively in recent years, there are now
individuals who cut or burn the forests of the planet and
who should be stopped as quickly as possible and
prevented from doing such reprehensible acts.
Today, there are variants that propose the use of
renewable energies or others that advance the formula of
nuclear energy (Petrescu and Calautit, 2016a; 2016b;
Petrescu, 2011; 2012; 2014; 2019; Petrescu and
Petrescu, 2011; 2012; 2014; 2019a-b; Petrescu et al.,
2016a-c; 2017a-f), leaving aside the aspects related to
serious accidents registered in the past and the extremely
dangerous situations that this last solution can involve.
What constitutes a truth unmistakable in this context,
however, is that humanity agrees in accepting the idea
that the future of energy is not related to oil, coal or
natural gas.
Currently, these sources provide about 87% of the
total energy consumption globally, but they are toxic to
all environmental components, which is an alarm signal
with a view to ensuring a healthy life for our planet and
civilization in the future.
Realizing that in their turn, oil reserves are depleted
and correlated consumption records impressive rates,
statistics prepared by specialists in this field have revealed
that in less than a century, humanity risks reaching the
bottom of the sack, oil wells around the world. The planet
is going to become completely destroyed.
On the other hand, today, more than ever, new gas
and oil deposits have been discovered which, at the
current consumption level, could provide the planet's
energy for at least 2000 years, which eases the tense
situation created with the onset of the crisis energy
from the 1980s, when the classic resources seemed to
run out of time.
At the top of the new classical resources are the gases
of the system about the existence of which was known
for a long time but which could not then be extracted due
to the lack of advanced technologies, which today exist
and bring us daily huge quantities of gases extracted
from the deep. Only these reserves and it would be
sufficient to maintain an energy balance for mankind for
another 2000 years, but we cannot rely solely on this
aspect today after having energy problems, being
permanently obliged to discover new alternative sources.
In fact, researchers from all over the world are
discovering new possible energy sources every year.
Classic fuels can be industrially re-engineered or
synthesized today so that they will run out even if not
fast but slowly no longer an imminent danger to the
planet. British researchers have long been able to
produce classic fuels from the air by using atmospheric
carbon and so much in the air today. A group of

prestigious scientists from a Swiss university recently
managed to obtain high-quality gasoline fuels usable in
the aeronautical industry by using atmospheric air and
photovoltaic solar energy. A plant of this kind spread
over several hectares would be able to produce kerosene
in industrial quantities sufficient for the needs of the
planet not only for aviation but also for the total
consumption of motor vehicles even if they would
remain all on classic engines and this only from air and
energy photovoltaic solar. There are already three large
plants installed in the world today that transform the
existing gas for at least two thousand years into
kerosene, petrol, diesel, oils, etc.
So we can have in the future any type of classic fuel
either made from the air or obtained from gases extracted
in large quantities from the depth.
The ethical problem is now if we can afford to
spend a lot more time burning classic fossil fuels,
knowing that they pollute the planet's atmosphere a
lot, producing among other things the effect of
greenhouse and global warming.
These are the premises that underlie the intense
efforts of an increasing number of world leaders in the
field of alternative energy options, meant to gradually
replace everything we know today as fuel-based
energy sources.
According to expert estimates, by 2035, renewable
energy will supply about 25% of the world's energy judging by the global consumer reaction following the
tragic nuclear accident in Fukushima, the process could
even register a considerable acceleration.
With a view to identifying viable alternatives,
scientists do not step aside from the advancement of
some of the most surprising solutions, starting from a
few already tested and recognized as efficient, such as
hydropower, wind power or that provided by solar parks
and continuing with others, less familiar, but worth
mentioning: Kinetic energy, wave energy, tidal energy,
geothermal energy and other such proposals that even if
today might seem bizarre, in the future could turn into
truly miraculous solutions.
By devoting much more attention to the slightly more
common variants, we could say that they continue to
arouse the interest of many teams of researchers
involved in the work of identifying new energy sources.
Kinetic energy - a proposal as interesting as it is
controversial, is a topic of controversy, considering that
it proposes the fruition of the movements of the human
body for the purpose of producing energy, as happens
when pedaling is used, for example to generate the
energy needed for the dynamo that lights up the light
bulb of a bicycle. Opinions are divided: If some consider
that fitness centers around the world can use this kind of
energy to their own advantage and that this model can be
extrapolated to the global level, others are skeptical,
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although they do not deny the possibility of equipping
the pavements with facilities to its extent; it captures
the energy produced by the people who pass on their
surface. Even though it would seem hilarious to rely on
the energy obtained in this way because we are no
longer in the stone age the idea can be somewhat
twisted and used quite differently in a higher way. In
fact, starting from the observation that plants and
humans (including animals) have a superior way of
producing and using energy, bioenergy models can be
created in the future to be used successfully in various
fields (Aversa et al., 2016a-o).
Geothermal energy - is a spectacular alternative,
which proposes the use of the energy source that has its
origin at the Earth's core, more precisely somewhere
about 4000 m deep in the Earth - a source "with an
indefinite employment contract", as stated, not without
the trace of maliciousness, James Warwick, from the
Department of Alternative Energy at NASA (USA).
Iceland is the land where this resource is fully
exploited and with the help of five geothermal plants,
it is possible to cover approximately 25% of the
national energy needs.
Renewable energies have appeared in recent years,
especially on the basis of wind or solar. All this
represents an essential help for our planet and must be
implemented in spite of the difficulties encountered with
them. The biggest problem with wind and solar energy is
the variation of production. When the strong wind
blows the energy produced is very high and if the wind
slows the wind energy production decreases very much,
it can even reach zero levels in certain areas for some
periods of time even in the conditions where the
installation of the wind turbines is done only in areas
with strong wind most of the year. At solar
installations, regardless of their constructive type, the
energy produced is also variable depending on the solar
intensity and in the autumn-winter periods when the
sky is more cloudy the solar energy produced decreases
considerably, making these installations an uncertain
source of energy for certain periods. Thus the
extremely friendly and generous solar energy becomes
a burden for the users because when it is no longer
produced it has to be replaced with another energy
source, in very large quantities.
We cannot give up such renewable, green and
friendly energies, such as solar and wind energy and for
this reason, it is good to have different energy sources on
the planet so we can combine them according to the
current situation. They will be replaced and
complemented mutually advantageously by a well
thought out and implemented a harmonious combination.
We discussed these aspects and the possibility of energy
exchange and energy conservation (Aversa et al., 2017;
Petrescu et al., 2016a; 2016d). We will present a new
idea in this regard in this paper.

Materials and Methods
There is more and more talk of energy extracted
from the sea or the ocean, but today when we have
come to know more types of extraction of energy from
the seas and oceans, the actual amount of energy
extracted from the waters of the seas and oceans is still
low on the planetary level.
The seas and oceans provide us with a vast source of
renewable energy, especially, but not exclusively, along
the Atlantic coast. Currently, technologies are being
developed in the field of ocean energy, in order to
exploit the potential of tides and waves, as well as the
differences in temperature and salinity.
Developing this emerging sector will help us meet
our goals in renewable energy and reduce greenhouse
gas emissions and, at the same time, could drive
economic growth through innovation and create new
jobs, high quality.
The EU is already supporting technological
development through its research program. In the
communication "Blue Growth" of September 2012, the
Commission announced that it will evaluate other
options and submit a proposal for action in 2013.
Planetary Ocean energy reserves are known to be
huge. Thus, the internal energy, corresponding to the
heating of the surface of the oceanic waters, in
comparison with the fluvial ones, to say with 20 C, has a
size of about 10 ^ 26 J. The kinetic energy of the oceanic
currents is approximately equal to 10 ^ 18 J. But the
humans can use only a very small amount of this energy,
but also with very high costs, so this kind of energy is so
little now. But the rapid depletion of mineral fuel
reserves (primarily oil and natural gas), the use of which
is accompanied by the pollution of the environment
(including so-called "thermal" pollution and the increase
in lower levels of carbon dioxide in the atmosphere ), the
limited resources of uranium (from its use in energy,
results in radioactive waste) and the uncertainty both of
the duration, as well as of the ecological consequences
for the industrial use of the thermonuclear energy, puts
the scientists and engineers to pay more attention to the
search for new possibilities. Cost-effective for using
unlimited and non-polluting energy sources, but not only
for the variation of river levels but also for the solar heat,
wind and energy of the Planetary Ocean.
The broad circles of society, but also many specialists
do not know, that the work on the search for methods of
extracting energy from seas and oceans has gained in
recent years in some countries large proportions and the
prospects are becoming more promising.
The most obvious method of using the energy of the
oceans is the construction of the flow of power plants
(CFE). Since 1967, one such power station has been
operating with a power of 240 thousand kW, with an
output of 540 thousand kWh. The Soviet engineer
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Bernstein worked out a method of constructing CFE
blocks, pushed on the water surface in the necessary
places, calculated the cost-effective procedure of
commissioning the CFE, during the maximum charging
hours of the electric line. His ideas were verified at CFE,
built-in 1968 in Chislaia Guba, near Murmansk.
An unexpected possibility of ocean energy has
become the rise of giant chelp algae, which can easily
be converted into methane for energy exchange with
natural gas. According to the existing data, only one
hectare of chelp plantations are required for the full
energy supply of each consumer.
Particular attention has been paid to ocean thermal
energy conversion, i.e., obtaining electricity at the
temperature difference between surface water and high
pumping depth, for example when using volatile liquids
such as propane in a closed cycle., Freon or ammonia.
To a certain extent, analogous, but probably from a more
distant perspective, is obtaining electricity on the basis
of the differences between salt and fresh water, for
example, sea and river water.
Not a little engineering art has been implemented in
the models of electricity generators, which operate on the
basis of oceanic agitation, even considering, in
perspective, the construction of power stations with the
power of many kilowatts. Even greater prospects
promise the installation of ocean turbines on such
intensive and stable currents as Golfstream.
It seems that some of the proposed energy installations
can be built and can become profitable even today. But it
is clear that the creative enthusiasm, art and ingenuity of
the scientists will improve the existing facilities and create
more prospects for the industrial use of the planetary
ocean's energy resources. Hopefully, under the current
conditions of scientific-technical progress, essential
changes in ocean energy will occur in the coming decades.
The ocean contains extraterrestrial energy, which
is received from the cosmos. It is accessible and
harmless and does not pollute the environment,
inexhaustible and free.
The energy of the Sun comes from the cosmos. It
heats the air and forms the winds, which cause the
waves. It heats the ocean which accumulates thermal
energy. It causes currents, which change their direction
under the influence of the Earth's rotational motion.
Also from the cosmos comes the attraction energy of the
Sun and the Moon, which causes the flows and refluxes.
The ocean is not a living space but a colossal store of
restless energy. Here the waves beat, the fluxes and
reflux are born, the currents intersect and all of them
impute with energy.
The buoys and headlights, which use the energy of
the waves, impressed the coastal waters of Japan. For
many years, the "whistles" of the coast guard of the
United States of America operate on the basis of wave
oscillations. Today, there are no localities on the shore

that would not have their own inventors, who are
working on creating wave energy installations.
Since 1966 two French cities meet their energy needs
with the help of the energy of flows and refluxes. The
power plant on the river Rans (Brittany), which consists
of 24 reversible turbogenerators, uses this energy. Its
power is 240 MW, one of the most powerful
hydroelectric plants in France.
In the '70s the energy situation changed. Each time,
when suppliers in the Middle East, Africa and South
America raise oil prices, tidal energy has become more
attractive as it competes quite well in price with the
classic types of fuel. Soon in the Soviet Union, South
Korea and England increased interest in the contour of
the shoreline and the possibility of creating power plants,
which use the energy of the tides and began to invest
money for scientific research in this field. Relatively not
long ago, a group of scientists in the field of oceanology
determined that the Gulfstream near Florida has a speed
of 5 miles per hour. The idea of using this hot water
stream was quite appealing.
Is this possible? Will giant turbines and underwater
propellers, reminiscent of windmills, generate electricity,
extracting energy from currents and waves?
This will be the conclusion of the McArthur
Committee, which was under the aegis of the National
Directorate for Ocean and Atmospheric Research in
Miami (Florida) in 1974. The opinion of all was that
there were some problems, but that could be solved in
the case of the allocation of money, because "In this
project, there was nothing that would have exceeded
the possibilities of engineering and technological
thinking since then."
One scientist, more optimistic than others, predicted
that the electricity obtained from Golfstream's energy
would be able to compete with electricity traditionally
obtained in the 1980s.
In the ocean, there is a wonderful environment for
maintaining life, including food, salt and other minerals.
In this environment, oxygen dissolved in water "feeds"
all marine animals starting with the smallest and
continuing with the largest, from the amoeba to the
shark. The carbon dioxide dissolved in water also
maintains the life of all sea plants, from unicellular algae
to brown algae reaching the height of 60-90 m.
A scientist in biology is enough to take just one
step forward, to go from the view that the ocean is a
natural life-sustaining system to the view that it is also
an energy system.
With the support of the American navy in the mid1970s, a group of oceanography specialists, marine
engineers and divers created the first marine energy farm
at 12 m depth in the Pacific Ocean, near the city of San
Clement. The farm was not large. She thought it was just
an experiment. On the farm grew giant, brown
Californian algae.
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According to the director of this project, Dr. Howard
A. Wilcoks, a member of the Marine and Oceanic
Systems Research Center in San Diego (California), "Up
to 50% of the energy of these algae will be converted
into fuels" natural gas methane. Future ocean farms,
which will grow brown algae on an area of 40,000 ha,
will be able to give such energy that it will be enough to
meet the energy needs of an American city with a
population of 50,000 people.
The ocean has always been rich in energy, such as
waves, tides and currents. Nowadays, when the need
for new fuels has increased, oceanographers,
chemists, physicists, engineers and technologies are
drawing more and more attention to the ocean as a
potential source of energy.
Lots of salts are dissolved in the ocean. Can salinity
be used as a source of energy?
Maybe. The high concentration of salts in the ocean
has brought a number of researchers from the University
of Oceanography of La-Colla (California) and other
scientific centers to the idea of creating such facilities.
They believe that batteries can be built in order to obtain
a large amount of energy, in which there will be
reactions between salt and freshwater.
The temperature of the water in the ocean in
different places is different. Between the Tropic of
Cancer and the Tropic of Capricorn, it heats up to
27C. At a depth of 600 m the temperature drops to 23.5C. The question arises: Can the temperature
difference be used to obtain energy? Will the energy
system, submerged in water, produce energy?
Yes and this is possible.
In the twenties of our century Jorge Clode, gifted,
firm and very insistent, French physicist, researched this
possibility. Choosing an ocean sector near Cuba, after a
series of failures to obtain an installation with the power
of 22 kW. This was a breakthrough in science and was
supported by many scholars.
Using the hot water from the surface and the cold
water from the bottom and thus creating a technology,
we have all that is needed to produce electricity, said
those who were on the side of using the thermal energy
of the ocean. "According to our calculations, on the
surface of the water, there are energy reserves that
exceed 10,000 times the energy required to meet the
world requirements".
“Unfortunately, skeptics said, Jorge Clode only got
22 kW of electricity. Did he give this profit? "He did not
give, because Clode to get this 22 kW spent 80 kW for
the work of his pumps.
Today, a professor at the University of Oceanography
in La-Colla makes the totals more careful. According to
his calculations, using modern technology will create
energy installations (CDTs), which will use for the
production of electricity the difference of temperatures in

the ocean, which will produce twice as much energy than
is necessary to meet the world's needs.
Of course, this prognosis is upheld, but even if he
were right, the results would not help solve global
energy problems. It is clear that access to the CTD's
electricity reserves opens the doors to great possibilities,
but (at least until now) electricity does not lift aircraft,
does not move cars, does not cross ships.
But airplanes, cars can be started up with the help of
gas, which can be removed from the water, but water in
the seas is enough. This gas is hydrogen, which can be
used as a fuel. Hydrogen is one of the most common
chemical elements in the Universe. In the ocean, it is
found in every drop of water. The HOH formula says
that the water molecule consists of two hydrogen atoms
and one oxygen atom. Hydrogen extracted from water
can be burned as fuel and can be used not only to operate
various mechanisms but also to obtain electricity.
More and more enthusiastic chemists and
engineers flock to the "hydrogen energy" of the
future, because the hydrogen obtained holds well: In
tanks in the form of pressurized gas or in cryogenic
containers at -203C. It can be kept and in solid-state
after interaction with the iron and titanium or
magnesium alloy to form metal hybrids.
In the middle of the nineteenth-century methods of
obtaining hydrogen from water were discovered. The
most prospect of them is the electrolysis of the water
(Through the water flows electricity, the result is a
chemical decomposition. Hydrogen and oxygen are
released and the liquid disappears).
Thus, in the ocean, which occupies 71% of the
planet's surface, there are potentially different types of
energy: Wave and tidal energy; the energy of chemical
bonds between gases, nutrients, salts and other minerals;
the hidden energy of hydrogen, which is found in water
molecules; the energy of currents, moving quietly and
endlessly in the ocean; Amazing reserves of energy,
which can be received due to the temperature difference
between surface and deep water and can be transformed
into standard fuel types.
Such an amount of energy, its various forms guarantee,
that in the future humanity will not collide with the energy
problem. At the same time, we will not only be dependent
on one or two traditional energy sources, such as the use
of underground fuels and nuclear fuels.
Indeed, the inhabitants of those places where the sea
often produces large waves will be able to build and
use installations, which will use this energy. Those who
live in the bays will be able to use the energy of the
tides. For the other people, the energy of the ocean on
the surface will be converted into methane, hydrogen or
electricity, then transported on land by cable (Abadi,
2019; Ab-Rahman et al., 2009; Abam et al., 2012;
Abdelkrim et al., 2012; Abdullah et al., 2011; 2009;
Abdullah and Halim, 2009; Abouobaida, 2016; Abu-Ein,
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Moon-Sun system. Ocean flows and reflections are
known to occur due to the Moon's influence on Earth.
Thus the sea-level changes along the coastline of all
continents. The water level changes twice a day,
occupying and releasing part of the territory of the coast,
thus forming pools. The water currents, formed in these
basins, can be used to bring the hydro turbines in
motion, which, being combined with generators, can
produce electricity. The higher the fluxes, the more
energy can be produced in the given place. The
technology, which uses this source, is similar to
hydropower technology with a low speed of water flow.

2009; Abu-Lebdeh et al., 2016; Agarwala, 2016;
Ahmed et al., 2016; 2010; Akhesmeh et al., 2008;
Al-Abbas, 2009; Al-Hasan and Al-Ghamdi, 2016;
Al Smadi, 2011; Al Qadi et al., 2016a; 2016b;
Aleksic and Lovric, 2011; Alhasanat et al., 2016; Ali and
Shumaker, 2013; Ali et al., 2016; Al-Nasra et al., 2015;
Alwetaishi, 2016; Aly and Abuelnasr, 2010; Amani,
2016; Amer et al., 2015; Anizan et al., 2011; Ascione et al.,
2016; Augustine et al., 2016; Babayemi, 2016; Bakar et al.,
2009; Barone et al., 2016; Bedon, 2016; Ben-Faress et al.,
2019; Bier and Mostafavi, 2015; Bolonkin, 2009a; 2009b;
Boucetta, 2008; Bourahla and Blakeborough, 2015;
Bucinell, 2016; Budak et al., 2016; Buonomano et al.,
2016a; 2016b; Cao et al., 2013; Calise et al., 2016;
Campo et al., 2016; Cardu et al., 2009; Casadei, 2015;
Darabi et al., 2008; Daud et al., 2008; De León et al.,
2019; Demetriou et al., 2015; Dixit and Pal, 2015;
Djalel et al., 2013; Dong et al., 2013; Ebrahim et al.,
2012; El-Labban et al., 2013; Elliott et al., 2016;
Elmeddahi et al., 2016; El-Tous, 2008; Faizal et al.,
2016; Farahani et al., 2010; Farokhi and Gordini, 2015;
Fathallah and Bakar, 2009; Fen et al., 2011; Feraga et al.,
2009; Fontánez et al., 2019; Franklin, 1930; Fu et al.,
2015; Gupta et al., 2015; Gusti and Semin, 2016; Helmy
and El-Taweel, 2010; Huang et al., 2016; Iqbal, 2016;
Ismail et al., 2011; Jaber and Bicker, 2016; Jafari et al.,
2016; Jalil and Sampe, 2013; Jaoude and El-Tawil, 2013;
Kaewnai and Wongwises, 2011; Khalifa et al., 2015;
Khalil, 2015; Kamble and Kumar, 2016; Kechiche et al.,
2011; Kuli et al., 2016; Kumar et al., 2015;
Kunanoppadon, 2010; Kwon et al., 2010; Lamarre et al.,
2016; Li et al., 2015; Lubis et al., 2009; Malomar et al.,
2016; Martins et al., 2016; Marzuki et al., 2015;
Mavukkandy et al., 2016; Minghini et al., 2016;
Moezi et al., 2008; Mohamed et al., 2016; Mohan et al.,
2012; Momani et al., 2011; Momta et al., 2015;
Mondal et al., 2016; Pattanasethanon, 2010; Pisello et al.,
2016; Rajput et al., 2016; Rich and Badar, 2016;
Rohit and Dixit, 2016; Rulkov et al., 2016; Saikia and
Karak, 2016; Sallami et al., 2016; Samantaray et al.,
2016; Sepúlveda, 2016; Stavridou et al., 2015a; 2015b;
Sylvester et al., 2015a; 2015b; Takeuchi et al., 2015;
Theansuwan and Triratanasirichai, 2011; Thongwan et al.,
2011; Tourab et al., 2011; Tsolakis and Raptis, 2011;
Vernardos and Gantes, 2015; Zulkifli et al., 2009).

Potential
The global potential of the energy of flows and reflux
is estimated at around 3000 GWT. Experts are of the
opinion that only 2% or 60 GWT can be used to produce
electricity. At the present economic moment,
advantageous for the production of electricity are the
fluxes and refluxes with an amplitude of over 5 m.
In some regions, the use of the energy of the flows
and refluxes is quite attractive, especially in the coastal
regions and in the deltas of the rivers with an amplitude
of the flows and refluxes greater than the environment.
Such conditions can be found, for example, in Canada,
where the average amplitude is 10.8 m, or in the River
Severn in England, where the average amplitude
reaches 8.8 m. Large projects in these places are
economically advantageous.

Development
Over the past forty years, interest in the use of energy
flows and reflux has been steadily increasing. Initially,
the attention of the scientists was mainly concentrated in
the rivers, where large quantities (quantities) of water at
high speeds pass through narrow channels. Engineers
believe that by blocking the riverbeds with dams and
imposing water through the turbines, electricity can be
generated effectively. From a technical point of view,
they were right. But it was obvious the negative impact
on the environment of these projects.
Today there are industrial electric stations, which
work on the basis of the energy of flows and reflux: The
station built-in 1967 in the river La Rans near the town
of Sen-Malo (France) with a capacity of 240 MW, the 1
MW station on the White Sea, Russia, completed in
1969 and the 16 MW station in Nova Scotia, Canada.
The problems, related to the environment, have stopped
the further development of the technology, based on
blocking the river bank.
The electric station on the river La Rans has turbines,
which can operate under pumps; thus, the installation
can function as a pumping-accumulation station for
regulating network overloads. The amplitude of the
flows and refluxes in the river La Rans reaches 13.4 m.
The width of the dam constitutes 760 m. At a high level

Results and Discussion
From ancient times the ocean is considered a great
energy potential. Flows, water currents and waves
produce mechanical energy. This energy through various
technologies can be transformed into electrical energy.

Flow and Reflux Energy
Flows and refluxes are different from all other
energy sources in that they are the result of the Earth-
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of water, the dam comprises the Atlantic waters in the
bay. At a small level, the water flows slowly back to the
sea. On its way, it comprises 24 turbines, joined by
generators with a capacity of 240 MW. Electricity
produced covers the city's energy needs with a
population of 300,000 people.

the form of a dedicated energy park, located about 5 km
from the coast, which uses the huge potential of the
Atlantic Ocean waves.
Tidal energy - similar to the previous one, the energy
generated by the tide phenomenon that occurs under the
action of the monthly attraction, is a considerable source
of alternative energy, although accessible only at certain
coastal points of the globe. The tidal amplitude,
however, is truly impressive, being able to reach
elevations of 14 to 18 m, which generates water level
oscillations onshore - an opportunity that can be
exploited in the form of gigantic "accumulation lakes",
like artificial estuaries (or natural), meant to store water
in the short term and to capture the energy generated by
it both at the inlet and at the outlet of the basin,
respectively at the flow and at reflux.
Experts estimate that such a solution could provide
electricity about one hundred thousand times greater than
the total of existing hydroelectric plants on the surface of
the Earth today.
Near the western coast of Australia, near the surface
of the ocean, three beacons float, resembling some huge
jellyfish, tied with a rope at the bottom of the (Fig. 1).
Due to the ingenuity of the Australians, these machines
produce electricity.
The steel machinery, with a width of over ten meters,
are balanced by the waves of the Indian Ocean. By
constantly processing water movements, beacons
generate about 5% of the electricity used by a nearby
military base, located in Garden Island, a suburb of
Sydney's capital, the New York Times reports.
The huge buoys are part of a pilot project by
Carnegie Wave Energy in Australia, which is trying to
develop alternative energy methods.
These machines began to generate 240 kilowatts
each for Australia's largest naval base, HMAS
Stirling. They also contribute to the operation of a
desalination plant, which converts seawater into
drinking water for the respective base, providing
approximately one-third of the necessary.
Renewable energy is not an emergency in
Australia, given that the country has rich fossil fuel
resources, especially coal. But this project addresses
the populations on the islands that have to import
expensive fuels for electricity, but also the military
bases in Australia, which are trying to increase their
energy security.
"All populations on the islands are looking for
sustainable alternatives," said Michael E. Ottaviano,
executive director of the Carnegie Institute.
The energy obtained from the waves is an excellent
alternative, especially for the islands where tropical
clouds affect solar energy or where the wind spoils the
spectacularity of the tourist destinations.
Australia could extract the necessary energy from the
waves in the future 3 times.

The Technology
At the base of the traditional technology, based on
the grading (blocking, blocking) of the river channel of
the river, the following principle stands: The water
accumulates during the flows and during the reflux
periods it is directed thrown for the hydro turbines work.
This method provides for the formation of the barrier
(dam not too high) for fencing the territory of the river,
subject to the action of the flows, allowing the current of
the stream to accumulate on the oceanic side of the dam.
The power generation takes place over several hours
when the water level is high. This is how the electrical
station on La Rans works. Then, when the water level
reaches its maximum value, the dam valves close. The
accumulated water flows during the reflux. The shutters
are open or close in accordance with the flows, which
allow the flow of water only at a current required to turn
the turbines. The basic technology of electricity
production is similar to the hydropower technology of
low power (capacity), i.e., the water passes through
turbogenerators under the action of the current. The main
difference of this technology, besides the fact that the
turbines are in saltwater, consists of the following. The
turbines of the electric station, which work on flows and
reflections, must operate at the permanent change of the
speed of the water current, which influences the
coefficient of use of the installed capacity.
Wave energy - this solution does not only refer to the
waves of the seas and oceans, although the concept also
includes their variant - the world is full of multiple
waveforms, as a phenomenon consisting of the
propagation of oscillations in a certain environment,
reflecting the oscillation mode of a physical size
according to a sinusoidal model fitted in a cyclic matrix
of values. Although the expression seems quite complex,
the wave can be represented graphically as a wave-like
oscillation and is perfectly associable with energy from
the point of view of interactive patterns.
Scientists appreciate that the energy produced by
the waves of the seas and oceans, as well as the
special waves obtained from the interaction of a
magnetic field with an electric one (electromagnetic
waves), or solar radiation, considered generators of
separate waves, which characterize light propagated
by an amazing speed, could be alternative sources of
energy in the near future.
The first experiment that demonstrated the efficiency
of such a concept was carried out in 2008, in Portugal, in
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Fig. 1: The steel machineries, with a width of over ten meters, are balanced by the waves of the Indian Ocean

Given that the waves of the Indian Ocean are strong,
the renewable energy obtained with their help seems a
promising source, although the work of the engineers is
still in an experimental stage.
The equipment currently used is easily destroyed due
to storms and strong waves. In addition, being at the
beginning, important investments are needed to define
new and more efficient concepts. the big challenge is the
creation of more resistant types of machinery in time, the
reliability of the current ones being the painful problem,
together with the financing of the projects otherwise.
"The biggest challenge is financing (...). Every time
you want to test an idea, it costs you millions of dollars."
Today's widespread energy technologies, such as nuclear
facilities, have been developed for commercial purposes
with government funding.
For his pilot project, Carnegie started with over $ 50
million and the money came from several sources,
including the Australian Government, investors and the
Renewable Energy Agency of Australia. The Institute
has been working on this technology since 1999 and the
total investment exceeds $ 100 million.
Carnegie is already planning to use larger and more
efficient beacons from 2017, which can generate one
megawatt of electricity, i.e., four times more than the
current version.
Tidal energy is the energy that can be captured by
exploiting the potential energy resulting from the vertical
movement of the water mass at different levels or the
kinetic energy due to tidal currents. The energy of the
tides results from the gravitational forces of the Sun and
the Moon, as well as from the earth's rotation. It is a
form of renewable energy.
Tidal energy is the only renewable energy source
with a high degree of predictability.

The energy of the tides does not depend on the
atmospheric or climatic factors as is the case with the
energy obtained from solar or derived sources.
The energy produced by the tides is influenced
only by the motion in orbit of three planets that exert
one on another force of gravitational attraction: Earth,
Moon and Sun.
Because these planets move in orbit after very exact
physical laws, the result of their action - the energy of
the tides also has a very well defined character.

Use of Kinetic Energy of Tidal Currents
The method is cost-effective when the energy density
developed by the tidal currents exceeds 500 W/m2
(corresponding to a speed of 1 m/s), on a surface of at
least 0.5 km2 and depths greater than 5 m.
In areas with such characteristics, turbines with the
horizontal axis (similar to wind turbines) or vertical axis
are available. In order to channel the energy of tidal
currents into these turbines, structures similar to the
dams are constructed that have the role only of
channeling the tidal energy and not of accumulation.
This variant of obtaining the tidal energy is taken into
account for future projects in this field.
Use of potential energy accumulated as a result of
rising water levels during the tide
The method is cost-effective when the height of the
tide exceeds 8 m. In this case, dams are built that allow
the extraction of energy both during the flow and during
the reflux.
During the flow, the water filling the dam drives the
blades of the turbines. During reflux, when the tide
reaches minimum levels, the water from the dam is
allowed to flow in the opposite direction through turbines,
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The generalized concepts of wave energy are:

also producing electricity. Unfortunately, there are only
two such functional projects worldwide at the moment.
La Rance located in the estuary of the Rance River,
France. The plant produces 240 MW with the help of 24
10 MW turbines. It was inaugurated in 1966 at an
updated price of 800 million euros. The investment was
amortized in 1986 after 20 years. The dam has a length
of 750 m and a height of 13 m. The boiler produces
energy both during flow and during reflux with the help
of reversible turbines.
Sihwa Lake - South Korea, inaugurated in 1994, with
an installed capacity of 254 MW.
The main sources of energy of the water of the seas
and oceans considered at the level of the present
technique are the following:








Point absorbers are devices that float on the
surface of the water and are held in place by cables
connected to the seabed. The beacons use the rise and
fall of the waves to operate the hydraulic pumps and
generate electricity.
Surface attenuators are devices that act similar to
point absorption buoys, with several floating segments
connected to one another and oriented perpendicular to
the input waves. A bending motion is created by waves
that supply hydraulic pumps to generate electricity.
Oscillating wave converters are devices that usually
have one end fixed to a structure or seabed, while the
other end is free to move. The energy is collected from
the relative motion of the body compared to the fixed
point. Wave converters often come in the form of floats,
flaps or membranes. Some of these models incorporate
parabolic reflectors as a means of increasing the wave
energy at the point of capture. These capture systems use
wave height and fall motion to capture energy.
Oscillating water columns are devices that can be
placed on the seashore or in deeper waters offshore.
With an air chamber built into the device, compressed air
is blown into the rooms that force the air through an air
turbine to create electricity.
Overpressure devices are devices with long structures
to cover surfaces that use wave velocity to fill a tank at a
level higher than that around the ocean. The potential
energy in the tank height is then captured by lowpressure head turbines. The devices can be either shore
or floating offshore.
Submersible pressure differentials are devices based
on submersible pressure differences and are a relatively
new technology that uses flexible membranes (usually
reinforced rubber) to extract wave energy. These
converters use pressure differences at different locations
under a wave to produce a pressure difference within a
closed power flow fluid system. This pressure difference
is usually used to produce the flow, which drives a
turbine and an electric generator. A submersible
converter can be positioned either on the seafloor or in
the middle of the water.
The tides occur regularly in certain coastal areas of
the globe, with amplitudes that can sometimes reach
14-18 m, causing slow sea-level oscillations. The
principle of the use of tidal energy in tidal power
stations, in fact the only source currently used from the

1) Marine currents that can be






Absorbent points
Attenuator
Oscillating wave converter
Oscillating water column
Overvoltage device
Submersible pressure difference

horizontal currents - due to the prevailing winds
vertical currents - case in which the waters rise
or descend from/to the depths
marine currents - due to the movement of
waters on a planetary level
the seas - due to the monthly attraction
the motion of the waves - due to all the solar
radiation

2) Thermal energy - stored in the form of heat, the
different heat content between the surface and deep
water (about 30o difference)
Some studies show that the global wave energy
resource was estimated at 2.7 TW. Locations with the
greatest potential for wave energy include the west coast
of Europe, the north coast of Great Britain and the
Pacific coasts of North and South America, South
Africa, Australia and New Zealand. The northern and
southern temperate areas have the best sites for wave
energy capture.
Out of the 2,700 gigawatts of wave generated, just
over 500 gigawatts can be captured with current
technology.
Manufacturers use several methods to design
equipment for wave energy exploitation. This equipment
can be classified either according to the location and the
depth at which they are designed to operate, that is along
the shore, near the shore and offshore, or according to
the method used to capture the wave energy and the
types of power extraction: Hydraulic ram, elastomeric
hose pump, shore pump, hydroelectric turbine, air
turbine and linear electric generator.
When evaluating wave energy as a type of
technology, it is important to distinguish between the
four most common approaches: Point absorption
beacons, surface attenuators, oscillating water columns
and overheating devices.
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ones listed above, consists in arranging indigenous
basins that make it possible to capture the energy of the
water, triggered by these oscillations, both at filling (at
flow) and when draining (at reflux).
In order to make efficient use of tidal energy, certain
natural conditions are needed; firstly, the amplitude of
the tides must be at least 5 m and, secondly, there is a
natural basin (usually an estuary) that communicates
with the ocean through a very narrow opening. These
natural conditions occur only in 20 areas of the globe
(such as the Atlantic shores of France, Great Britain,
USA, Canada, northern Australia, eastern China, etc.).
The amount of energy available at this source, if it
could be fully utilized in tidal power plants, would
produce about 100,000 times more electricity than all
hydropower plants currently operating around the globe.
Other calculations estimate that the energy supplied
annually by tides could be equivalent to that obtained by
burning more than 70 thousand tons of coal.
Marine currents carry particularly high kinetic
energies. Thus, it has been calculated that an ocean
current with a width of about 100 m, 10 m depth and a
velocity of 1 m/s, for one year could provide kinetic
energy of about 2,000 kWh.

The energy produced from the thermal gradients of the
seawater; is the result of the temperature difference
between the waters of the oceans and the deep (cold) and
surface waters (warm), based on a thermodynamic
cyclical system, which vaporizes and condenses a working
fluid, for example propane (propylene) or nitrogen
(ammonia) to drive a turbine or thermal machine.
The energy produced from salinity gradients; In the
contact area of freshwater, coming from flowing, saltwater,
seas and oceans, as well as in areas where the salinity of the
seawater at different depths in different, osmotic pressures
can be used that can be used to produce electricity.
The first known patent to use energy from ocean
waves dates from 1799 and was filed in Paris by Girard
and his son.
The first to start using the wave energy were the
Europeans. Countries such as Portugal, Scotland and the
United Kingdom have special programs whereby the
waves of the seas surrounding their shores are used to
produce energy.
The world's first marine energy testing facility was
established in 2003 to give birth to the development of a
wave and tidal energy industry in the UK.
Aguacadoura Wave Farm was the first farm in the
world to use wave energy for consumption. The farm
was located 5 km from the sea, near Póvoa de Varzim,
north of Porto, Portugal and was designed to use three
energy converters on Pelamis waves to transform the
movement of ocean surface waves into electricity, in
value 2.25 MW total in total installed capacity.
The financing of a 3 MW wave farm in Scotland
was announced on February 20, 2007, by the Scottish
Executive, at a cost of over 4 million pounds, as part
of a financing package of 13 million pounds for
marine energy from Scotland. The first car was
launched in May 2010.
A facility known as the Hub Wave was built off the
north coast of Cornwall, England, to facilitate the
development of wave energy. The Wave Hub will act as
a gigantic extension cable, allowing connection to the
power grid of the wave energy generation networks. The
Wave Hub will initially allow 20 MW of capacity to be
connected, with potential for expansion to 40 MW.
Ocean Power Technologies (OPT Australasia Pty
Ltd) is developing a wave farm connected to the network
near Portland, Victoria through a 19 MW power plant.
Since 1966, at Rance, France, a tidal power station
has been operating, which uses tidal energy. It is located
in the Rance estuary, formed by the river of the same
name when it flows into the Gulf of Saint-Malo; Its
capacity is 240 MW and was built between 1961-1966.
The "Chausey" project envisages a similar
construction in the Gulf of Le Mont St. Michael).
In Russia, in the Kislaya estuary, formed by the
Tuloma and Kola rivers in the Barent Sea, a 400 MW

Tidal Power Stations
A tidal power plant recovers the energy of the tides.
In tidal areas, they occur twice a day, causing the water
level to rise or fall.
There are two ways to exploit tidal energy:



Damless power plants, which use only the kinetic
energy of water, similar to windmills using wind
energy
Dam power stations, which exploit the potential
energy of the water, obtained by raising the level as
a result of the tide

Waves are a form of energy storage transmitted by
the wind, calculable energy and worthy of consideration.
The calculations revealed that the waves with a height of
1 m, the length of 40 m and the period of 5 s, have an
available power of about 5 KW on a width front.
To recover the energy of the waves, schemes similar
to those from the tidal power stations with a dam can be
used, but due to the short period of the waves, these
schemes are less efficient.
An object that floats on the waves executes a
movement with an elliptical trajectory. The simplest
form of harnessing this movement to recover the energy
of the waves is the articulated pontoons. Modern
construction is the Pelamis type consisting of several
hinged cylinders, which, under the action of the waves,
have relative movements that act as pistons. The pistons
pump the oil under pressure through hydraulic motors
that operate electric generators.
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installation is planned and another project targets the
shores of the White Sea.
Other projects include new developments on the S-E
shore of Great Britain or on the shore of the Bay of
Fundy, where the US and Canada intend to build large
proportions.
Japan is trying to use waves with floating devices.
The Scots announced that by 2020, 1300 MW of
wave and tidal electricity generation capacity could be
installed in Scottish waters, adding 100 MW each year.
The energy thus obtained reaches 10% of the electricity
produced by Scotland.

propane (propylene) or nitrogen (ammonia) to drive a
turbine or thermal machine.
The problem of saltwater corrosion on the
components is a major impediment and the cost of
tantalum, a material used in the manufacture of heat
exchangers, is very high, increasing the investment cost.
The energy produced from salinity gradients; In the
contact area of freshwater, coming from flowing water,
with salt water, from sea and ocean, as well as in areas
where the salinity of seawater at different depths in
different, osmotic pressures can be used that can be used
to produce electricity.
The present paper is intended to be a plea for the
extraction of energy from the seas and oceans because
this energy is very large quantity from an objective
point of view and in addition it is clean, renewable and
sustainable, friendly and totally non-dangerous, being a
very high energy which it is permanently lost, energy
from which if we extract only a small amount we get
enough energy for the entire planet's needs in very
good and convenient conditions, without risking having
nuclear residues or losses, emanations or even
uncontrolled explosions that can occur at existing
nuclear power plants.
The seas and oceans of the planet cover about threequarters of the total surface of our planet so that the
extraction of the energy of the seas and oceans is really a
permanent urge and necessity that we should see it and
take it into account.
The immense advantage of the energy extracted from
the waters of the seas and the oceans is the constant of its
production, that is to say, the extraction of a constant
amount of energy, a fact that no longer meets with other
energy sources, than perhaps with nuclear energy.

Conclusion
The wave energy consists of the use of the potential
energy of the fluid moved vertically relative to the level
of the calm water, respectively of the kinetic energy of
the moving water particles.
There are several systems for the use of wave energy
for the production of electricity, among which:




The air turbine, coupled with an electric generator,
is driven by the compressed air obtained by a device
that uses the energy resulting from the movement or
pressure of the waves
Low-fall turbine, which is designed to operate with
large volumes of water, but having a low height,
produced by the difference in level between the
ridge and the void

The energy of the underwater currents, understudy,
especially in the UK, is optimally achieved for an
economical solution if the water depth is between 20 and
35 m and the speed of the sea currents is between 2 and
2.5 m/s. In general, we look for the narrow areas, where
the distance between the shore of the land and some
islands near the shore favors the birth of strong sea
currents, capable of turning the blades of a hydraulic
turbine. So far, several areas have been identified for
mounting this type of turbine: The northern area of
Scotland, the Channel area between the southern coast of
Great Britain and the northern area of Brittany in France,
the northern coast of Devon in the United Kingdom, the
Strait of Messina between Sicily south of the coast of
Italy, some straits between the coasts of Greece and
some islands near them. Research conducted in the
Romanian coastal area has not revealed the existence of
submarine currents whose energy can be used.
The energy produced from the thermal gradients of
seawater; is the result of the existence of the
temperature difference between the waters of the
oceans and the deep (cold) and surface waters (warm),
based on a thermodynamic cyclic system, which
vaporizes and condenses a working fluid, for example
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