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DEFINITION OF ENERGY

The word "energy," which is widely used, comes from the Greek word
"energia," which means "force in action."

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.

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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 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).





(J)(tep)
(cal)(Wh)

(kWh)
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 Different Forms of Energy

 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

3) Nuclear energy

4) Thermal energy

5) Radiative energy (Radiant or Light energy)
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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."

الطاقة“الطاقة الميكانيكية ناتجة عن الحركات 
الحركية؛ على سبيل المثال، طاقة سقوط ورقة 
من شجرة أو سيارة تأتي من احتراق الوقود في 

الطاقة “أو أيضًا بسبب موضع ” المحرك
الكامنة؛ على سبيل المثال، الطاقة الكامنة 

.للمياه في السد
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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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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 (CO2) and water vapor (H2O) 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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11

الطاقة الكيميائية
•

•

•

•
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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 atoms.

 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.
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(الذرية)الطاقة النووية 

FORMS OF ENERGY



14

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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d) Thermal energy: 

FORMS OF ENERGY

Solar Radiation Heats Up 
Earth‘s Atmosphere

The Heat from A Heater

Rubbing Your Hands 
Together

The Stove Heats The 
pot
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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 a 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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17

الطاقة الإشعاعية او الضوئية 
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