1985

1o
v 4 1
. * PEOPLE'S DEMOCRATIC REPUBLIC OFALGERIA IE'
: MINISTRY OF HIGHER EDUCATION AND SCIENTIFIC RESEARCH <—_‘>,_,\—;

MOHAMED BOUDIAF UNIVERSITY OF M’SILA S

Université Mohamed Boudiaf - M'sila

Module : Energy and environement

THE FORMS OF ENERGIES

2nd-year Licence's students
(Electronics, Automation, and Telecommunications)

Responsable of module: Dr. Moufdi HADJAB
Academic year: 2024/2025



OUTLINES

DEFINITION OF ENERGY

FORMS OF ENERGY

ENERGY SOURCES

NON-RENEWABLE ENERGY

RENEWABLE ENERGY

1985

aluuall - walibgy 200 daola
Université Mohamed Boudiaf - M'sila



1985

DEFFINITION DE L'ENERGIE

What does the word "energy"
mean’?
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DEFFINITION OF ENERGY

DEFINITION OF ENERGY
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[ The word "energy," which is widely used, comes from the Greek word
"energia," which means "force in action."
J Energy is an essential factor in the development and evolution of

human societies, whether in terms of improving living conditions or in
the development of industrial activities

U Energy is what allows work to be done, machines to function. There

are many sources of energy available to us (oil-coal-gas, nuclear, solar
water, wind, biomass, ...).
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DEFFINITION OF ENERGY " iii

1 In general, a system possesses energy if it is capable of producing a
transformation of its energy, for example: "the chemical energy in our
cells is transformed in our muscles into mechanical energy that
produces movement."

[ The measurement of energy is done through its effects and variations.
The unit used by physicists to measure energy is the joule (J).
Economists tend to use the ton of oil equivalent (toe), doctors use the

calorie (cal), and in electricity, we use the watt-hour (Wh) or kilowatt-
hour (kWh).
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What are the forms of
energy?
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 Different Forms of Energy

1 Energy exists in various forms, all of which are interconnected, and
each form can be converted or transformed into another form:

1) Mechanical energy
2) Chemical energy casllg) JIS sl calise O

3) Nuclear energy  J* 0549 dbulialgerar degise JISL asllad] a5 O
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5) Radiative energy (Radiant or Light energy) il SO asliad)

4) Thermal energy
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FORMS OF ENERGY

a) Mechanical energy:

Mechanical energy is due to motion,
"kinetic energy; for example, the
energy of a leaf falling from a tree or
a car that comes from the
combustion of fuel in the engine," or
it can also be due to position,
"potential energy; for example, the
potential energy of water in a dam."
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Mechanical Energy Examples
1. Potential Energy

e @
Car on a hill Apples in a tree A bow being pulled

2. Kinetic Energy

Windmill rotating Boy skateboarding Woman cycling



FORMS OF ENERGY

b) Chemical Energy:

Chemical energy is defined as the form of
potential energy stored in atoms and
molecules. Usually, it is the energy stored
in chemical bonds. Chemical energy is
observed when a chemical reaction
occurs or matter changes shape. Energy is
either absorbed or released when
chemical energy changes as a result of a
chemical change.
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Chemical Energy

4

Battery Gasoline Coal

‘ ’

Food Natural gas Explosive



FORMS OF ENERGY

b) Chemical energy (the transformation aspect):

* Wood is made of hydrocarbons that store chemical energy in their bonds.
When wood burns and produces a fire, the hydrocarbons are converted into
carbon dioxide (CO,) and water vapor (H,O) while simultaneously releasing
heat and light. The chemical energy is converted into thermal energy and
radiant energy. Just like wood, coal burns and gives off heat.

* The food we eat stores chemical energy. The process of respiration breaks
down carbohydrates. It releases chemical energy that keeps us warm and
allows us to work. Here, the chemical energy is converted into thermal energy
and mechanical energy.

A battery converts chemical energy into electrical energy. When the two
terminals of a battery are connected across a light bulb, chemical reactions take
place inside the battery that allow electrons to flow through the circuit and
light the bulb.

* Explosives store chemical energy. Chemical energy is released in the form of
sound and heat when an explosive detonates.
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c) Nuclear (atomic) energy

= Nuclear (atomic) energy is the energy present in the nucleus or core of an atom and can
be obtained by splitting or joining atom:s.

= Nuclear energy can be used to generate electricity from the large amount of energy
released by atoms. In addition to generating electricity, nuclear energy has other
benefits including sterilization of medical equipment, water through desalination,
transportation, radioisotopes for cancer treatment, and other non-electrical
applications. There are two ways to obtain nuclear energy: either by nuclear fission or
by nuclear fusion.

nuclear fission nuclear fusion
ARG

deuterium tritium

neutron helium

Ba-144 Lol Kr-89 &

J

neutron
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FORMS OF ENERGY

d) Thermal energy :

Thermal energy is due to the

movements of atoms or

molecules of a body, it is

obtained from several

sources: sun, combustion of

wood and fossils "coal, oil,
"

gas" or electricity "Joule
effect".
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Thermal Energy Examples

Microwave oven Toaster Fireplace
. 2
—
W= R= I= t = temps
perte d'énergie résistance = intensité du durant lequel le
thermique en joules* | en ohms courant en courant circule
pendant une durée Q] amperes [A] en secondes [s]

déterminée 14
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d) Thermal energy:

Solar Radiation Heats Up
Earth’s Atmosphere

=2

The Heat from A Heater

The Stove Heats The | Rubbing Your Hands
pot Together



FORMS OF ENERGY

e) Radiative energy “radiant or luminous”:

Radiative energy is very common in our daily
lives; the sun illuminates us, a radiator heats
us or a microwave oven heats our food. The
sun is @ major source of radiation received on
Earth. Radiative energy is the only energy that
can propagate in a vacuum, in the absence of
matter.
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wavelength

radio infrared visible light ultraviolet X-rays gamma rays
microwaves
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used to used in transmits makes things absorbed by used to view used in
broadcast cooking, radar, heat from able to be the skin, inside of medicine for
radio and telephone and sun, fires, seen used in bodies and killing cancer
television other signals radiators fluorescent objects cells

tubes
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Energy Transformation

Electrical Sound and Light Chemical Mechanical
%> ﬁ
Electrical outlet Television Food Cycle
Mechanical Electrical Electrical Thermal
3£ -
VZ—
Generator Light bulb Toaster Heat
Chemical Mechanical Chemical Light
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Car Battery Flashlight 18
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