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DEFFINITION DE L’ENERGIE
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RENEWABLE ENERGY SOURCES

2) Renewable energies

Renewable energies, as their name
suggests, are not fossil fuels. Also
called clean energies because they
come from natural phenomena
(wind, solar radiation, etc.), their
exploitation is booming: they do
not yet replace other energy
sources but offer the possibility of
significantly reducing the use of
fossil fuels.


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2) Renewable energies

2)-a) Hydraulic energy:





 Hydropower, the world's leading renewable energy, accounts for nearly 90% of
the world's renewable electricity production.

 Hydropower produces electricity using the driving force of rivers, waterfalls and
even tides or waves. Water at altitude has gravitational potential energy; this
energy is captured and transformed in hydroelectric dams. When the water is
stored, simply open the valves to start the electricity production cycle. The water
rushes into a pipe and heads towards the hydroelectric power station located
below.

RENEWABLE ENERGY SOURCES
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2)-a) Hydraulic energy:

Hydroelectricity uses the power of water to produce electricity. Clean, safe and 
flexible, it represents the 2nd source of electricity in Europe.

. 

RENEWABLE ENERGY SOURCES
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2)-a) Hydraulic energy:

RENEWABLE ENERGY SOURCES

Operating principle of a gravity power plant
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2)-a) Hydraulic energy:

RENEWABLE ENERGY SOURCES
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2)-b) Solar energy:

The sun's light energy is collected using sensors on solar panels
and converted into electrical energy (solar photovoltaic) or
thermal energy (solar thermal, such as for solar water heaters
and solar thermodynamics).

Installing photovoltaic panels can allow individuals to meet more
than half of their heating needs (water and housing).





RENEWABLE ENERGY SOURCES
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2)-b) Solar energy (Photovoltaic):

RENEWABLE ENERGY SOURCES
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2)-c) Energie solaire (Thermique):

 Solar thermal energy takes advantage
of the sun's radiation, through solar
thermal collectors, in order to convert it
into heat. This heat is mainly used for
heating domestic hot water and heating
premises. This technique is
inexhaustible, non-polluting, clean and
does not release greenhouse gases. But
the cost is high.

RENEWABLE ENERGY SOURCES
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2)-c) Energie solaire (Thermique):

 L’énergie solaire thermodynamique est l'un des modes d’utilisation directe
de l’énergie solaire. Cette technique désigne à transformer l’énergie du
rayonnement solaire en chaleur, à travers des collecteurs «capteurs
paraboliques ou cylindro-paraboliques », dont le rôle est la concentration du
rayonnement solaire sur un seul foyer, pour chauffer un fluide « huile ou sels
fondus de 250 à 1000°C » et produire de l’électricité au moyen d’un cycle
thermodynamique.



RENEWABLE ENERGY SOURCES
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2)-c) Energie solaire (Thermique):

RENEWABLE ENERGY SOURCES



14

3) Wind energy:

 Wind energy is an indirect
form of solar energy. The
absorption of solar radiation
in the atmosphere creates
temperature and pressure
differences that set air
masses in motion, creating
wind.



RENEWABLE ENERGY SOURCES
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 This green energy has a bright future due to its inexhaustible nature (capturing
one thousandth of the wind energy available on Earth would theoretically make it
possible to meet all of the world's electricity needs). However, it currently
remains quite capricious since it depends on the strength of the winds and poses
problems of ground surface area and noise and visual pollution.



3) Wind energy:

RENEWABLE ENERGY SOURCES
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Different types of wind turbines:

A- Horizontal axis wind turbines

 They are currently the most widespread throughout the world, due to
their better efficiency. They consist of one to three blades, more often
three blades.

 There are two categories of horizontal axis wind turbines:
Upstream: the wind blows on the front of the blades towards the nacelle,

figure (a).
Downstream: the wind blows on the back of the blades starting from the

nacelle, figure (b).









RENEWABLE ENERGY SOURCES



17Horizontal axis wind turbine (a) upstream, (b) downstream
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Different types of wind turbines:

B- Vertical axis wind turbines

The blades of these wind turbines rotate around a vertically
positioned rod. They have a simpler design, lower efficiency,
larger, more mechanically fragile and more difficult to maintain.



RENEWABLE ENERGY SOURCES
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 There are two types of vertical axis wind turbines:
1. Darrieus: With vertical blades, parabolic or helical, wind turbines of 
this type use the lifting force of the wind, like conventional wind 
turbines.

.

RENEWABLE ENERGY SOURCES

Different types of wind turbines:

B- Vertical axis wind turbines
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RENEWABLE ENERGY SOURCES
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2. Savonius: formed of half barrels arranged in an S shape, 
pivoting around a vertical axis and starting easily in light winds, 
not supporting strong winds

RENEWABLE ENERGY SOURCES

Different types of wind turbines:

B- Vertical axis wind turbines
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RENEWABLE ENERGY SOURCES
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3) Geothermal or aerothermal energy:

 Geothermal energy uses the highest temperature of the Earth's subsurface to
produce heat or electricity. Low-temperature geothermal energy is used for
heating buildings. High-temperature geothermal energy is used to produce
electricity.



RENEWABLE ENERGY SOURCES
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4) Biomass

Biomass is the 2nd renewable energy in the world. It is solar energy stored
in organic form through photosynthesis.

Biomass is a source of energy that comes from organic matter of plant or
animal origin. It has been used for thousands of years, particularly through
the combustion of wood to heat homes or cook. Today, with technological
advances and the growing need for renewable energy sources, biomass is
finding new applications, particularly in the production of electricity, heat
and biofuels.





RENEWABLE ENERGY SOURCES
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Biomass: Includes three main families:

1- Wood energy “solid biomass”

2- Biogas “wet biomass”

3- Biofuels

RENEWABLE ENERGY SOURCES
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Biomass: Includes three main families:

1- Wood energy “solid biomass”

This technique is used in power
plants, whose operating principle is
the same as that used in
conventional thermal power plants
operating with coal, oil or gas...
except that the fuel used as a heat
source is solid biomass. But it can
also be used by the boiler of an
individual house.

.

RENEWABLE ENERGY SOURCES
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Biomass: Includes three main families:

2- Biogas “wet biomass”

These are the gases that are released
from organic matter when it
decomposes (through fermentation).
Wet biomass plants are factories
“large installations called digesters”,
equipped with large tanks that do not
let air in, to promote fermentation.
These biogases are used for heating
and to produce electricity.

RENEWABLE ENERGY SOURCES
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Biomass: Includes three main families:

3. Biofuels:

A biofuel is a plant fuel or agrofuel similar to a renewable energy
source, it is created from the transformation of non-fossil organic
materials such as plant materials produced by agriculture "beet,
wheat, corn, rapeseed, sunflower, potato, etc."

RENEWABLE ENERGY SOURCES
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Biomass: Includes three main families:

3. Biofuels:

RENEWABLE ENERGY SOURCES
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5. Tidal energy

Tidal energy comes from the movements of water created by tides and caused
by the combined effect of the gravitational forces of the Moon and the Sun. It is
used either in the form of potential energy - the rise in sea level, or in the form
of kinetic energy - tidal currents.

–

–

RENEWABLE ENERGY SOURCES
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5. Tidal energy

RENEWABLE ENERGY SOURCES
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Any Questions !!!


