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Forms of Energy
• How we define energy?

Physically: «It is the ability of a body or a system to produce mechanical work or its 

equivalent»

Etymologically: the word energy comes from the Latin: energia (énergia). It means «force 

in action»! In opposition to dynamic (dynamis) which means «powerfull force».

Historically:

1807: Thomas YOUNG uses the term «energy» to designate the quantity 𝒎. 𝒗𝟐

1829: Gaspard-Gustave CORIOLIS uses the term «work» to describe this quantity

1853: William RANKINE formulates the conservation of mechanical energy



Forms of Energy
• How we define energy?

Revised definition: «Energy is a quantity that measures the ability of a 

system to modify a state, to produce work involving motion, 

electromagnetic radiation or heat»

In the International Unit System (SI), Energy is expressed in joules:

𝑱𝒐𝒖𝒍𝒆 = 𝑱 ≡ 𝑴 . 𝑳 𝟐. 𝑻 −𝟐 ≡ 𝒌𝒈. 𝒎𝟐. 𝒔−𝟐



Forms of Energy

How could we evaluate𝟏 𝒋𝒐𝒖𝒍𝒆 of energy ?

𝑱 ≡ 𝒌𝒈. 𝒎𝟐. 𝒔−𝟐

• Dimensional analysis of energy

~𝟏𝒎

This is equivalent of a free-fall of a 100g weight 

from about 1M of height, under the gravitational 

acceleration 𝒈 = 𝟗, 𝟖𝟏𝒎. 𝒔−𝟐.

𝑬𝒑 = 𝒎𝒈𝒉 = 𝑬𝒄 =
𝟏

𝟐
𝒎𝒗𝟐



Forms of Energy

We can also redefine energy as a function of other physical values (dynamics)

• Dimensional analysis of energy

𝑱 ≡ 𝒌𝒈. 𝒎𝟐. 𝒔−𝟐 ≡ 𝒌𝒈. 𝒎. 𝒔−𝟐. 𝒎 ≡ 𝑭 × 𝑳 ≡ 𝑵. 𝒎 ≡ 𝑻𝒓𝒂𝒗𝒂𝒊𝒍 𝒅𝒆 𝒇𝒐𝒓𝒄𝒆

𝑱 ≡
𝑭

𝑺
× 𝑺 × 𝑳 ≡ 𝑷 × 𝑽 ≡ 𝑷𝒂. 𝒎𝟑

Another useful unit is also used to design energy quantity (thermal)

𝟏 𝒄𝒂𝒍𝒐𝒓𝒊𝒆 = 𝟏𝒄𝒂𝒍 = 𝟒. 𝟏𝟖𝟒𝑱𝒐𝒖𝒍𝒆𝒔

𝟏𝒌𝒄𝒂𝒍 = 𝟏𝑪𝒂𝒍 = 𝟒𝟏𝟖𝟒𝑱 = 𝟒. 𝟏𝟖𝟒𝒌𝑱



Forms of Energy

𝑱 ≡ 𝑵. 𝒎 ≡ 𝑸 × 𝑬 × 𝑳 ≡ 𝑪.
𝑽

𝒎
. 𝒎 = 𝑪. 𝑽 = 𝑸 × 𝑼

𝑱 ≡ 𝑪. 𝑽 ≡ 𝑰 × 𝑻 × 𝑼 ≡ 𝑼𝑰 . 𝑻 ≡ 𝑽𝑨. 𝒔 ≡ 𝑷𝒖𝒊𝒔𝒔. 𝑻 ≡ 𝑾. 𝒔

Usual unit to measure the domestic/inudstiral consumption of electrical energy:

𝟏𝑾𝒉 = 𝟑𝟔𝟎𝟎𝑾𝒔 = 𝟑. 𝟔𝒌𝑾𝒔 = 𝟑. 𝟔𝒌𝑱

𝟏𝒌𝑾𝒉 = 𝟑𝟔𝟎𝟎𝒌𝑾𝒔 = 𝟑. 𝟔𝑴𝑾𝒔 = 𝟑. 𝟔𝑴𝑱 = 𝟑. 𝟔 × 𝟏𝟎𝟔

• Dimensional analysis of energy

We can also redefine energy as a function of other physical values (electric)



Forms of Energy

• Dimensional analysis of energy



Forms of Energy
• Different forms of energy

Mecahnical
energy



Forms of Energy

Mechanical energy: it is an energy form producing a 
motion (linear, circular or curved) or a deformation

• Different forms of energy



Forms of Energy

Mechanical energy (Kinetics) : 

Kinetic energy of translation: 𝑬𝒌
𝒕𝒓𝒂𝒏𝒔 =

𝟏

𝟐
𝒎𝒗𝟐

With : 𝒎[𝒌𝒈] mass of the body in motion 

𝒗 𝒎/𝒔  body speed

Kinetic energy of rotation: 𝑬𝒌
𝒓𝒐𝒕 =

𝟏

𝟐
𝑰𝝎𝟐

With : 𝑰[𝒌𝒈. 𝒎𝟐] Inertial momentum of the rotating system,

𝛚 𝒓𝒂𝒅/𝒔  angular speed

For example: 𝑰𝒅𝒊𝒔𝒌 =
𝟏

𝟐
𝒎𝑹𝟐

• Different forms of energy



Forms of Energy

Thermal 
energy

• Different forms of energy



Forms of Energy

Thermal energy: it is due to atoms and molecules dynamics at 
microscopic scale, or any other constituent of macroscopic 

systems. (𝒆𝒄 =
𝟑

𝟐
𝒌𝑩𝑻)

Boltzmann constant: 𝒌𝑩 = 𝟏, 𝟑𝟖 × 𝟏𝟎𝟐𝟑 𝒌𝒈.𝒎𝟐

𝒔𝟐.𝑲

• Different forms of energy



Forms of Energy

Electromagnetic 
energy

• Different forms of energy



Forms of Energy

Electromagnetic energy: 

This energy is based on two physical vectorial quantities, called 

electric field 𝑬 and magnetic field 𝑩. The electric field is created 
by electrical charges, once in motion they induced a magnetic 
field. The latter acts in turn on these charges.

• Different forms of energy



Forms of Energy

Electromagnetic energy: 

It allows to power electrical machines, electronic instruments, 
emit radio waves, …

• Different forms of energy



Forms of Energy

Chemical 
energy

• Different forms of energy



Forms of Energy

Chemical energy: it is an stored energy in the chemical bonds of 
molecules. It could be released under the effect of chemical 
induction (Redox reaction, combustion, …)

~(𝟐 − 𝟏𝟎)𝒆𝑽

• Different forms of energy



Forms of Energy

Nuclear

Energy

• Different forms of energy



Forms of Energy

Nuclear energy: this is a very powerful energy, which could be 

released either by nucleus fission or fusion of light nuclei. 

~𝟐𝟎𝟎𝑴𝒆𝑽

~𝟐𝟎𝑴𝒆𝑽

• Different forms of energy



Forms of Energy
• Energy scales



Forms of Energy

~𝟏𝟑𝟑𝑾
→ 𝟏𝟑𝟑𝑾𝒉 ≡ 𝟒𝟖𝟎𝒌𝑱

~𝟏𝟐𝑴𝑱/day

• Energy scales



Forms of Energy

→ 𝟐𝟎𝟎𝒌𝑾𝒉/𝒚𝒓 ≡ 𝟐𝑴𝑱/𝒅𝒂𝒚

• Energy scales



Forms of Energy

𝟏𝒍 𝒆𝒔𝒔. ≡ 𝟗, 𝟔𝟑𝒌𝑾𝒉
𝟏𝒍 𝒅𝒊𝒆𝒔. = 𝟏𝟎, 𝟕𝟒𝒌𝑾𝒉

• Energy scales



Forms of Energy

→ 𝟖𝟎 − 𝟒𝟎𝟎
𝑾𝒉

𝒑𝒂𝒔𝒔𝒆𝒏𝒈. 𝒌𝒎

• Energy scales



Forms of Energy

→ 𝟔𝟎 − 𝟏𝟎𝟎
𝑾𝒉

𝒑𝒂𝒔𝒔𝒆𝒏𝒈. 𝒌𝒎

• Energy scales



Forms of Energy

→ 𝟑𝟔𝟎 − 𝟒𝟓𝟎
𝑾𝒉

𝒑𝒂𝒔𝒔𝒆𝒏𝒈. 𝒌𝒎

• Energy scales



Forms of Energy

Public facility needs in energy

~ 𝟑𝟎𝟎
𝒌𝑾𝒉

𝒎𝟐. 𝒚𝒓

• Energy scales



Forms of Energy

Small to large size factory needs in energy
~ 𝟑 − 𝟏𝟑𝟑 𝑻𝑾𝒉

• Energy scales



Forms of Energy
• Energy scales





Forms of Energy

The world needs in energy: 
(Transport, Industry, Homes, ...) 

~ 𝟐𝟎𝟎, 𝟎𝟎𝟎𝑻𝑾𝒉

• Energy scales



~𝟐𝟎𝑴𝑱/𝒅𝒂𝒚









~𝟐𝟎𝑴𝑱/𝒅𝒂𝒚





Forms of Energy
• Energy scales

𝒄𝒐𝒏𝒔𝒐. ~𝟔𝟎𝟎𝑬𝑱/𝒚𝒓 ≡ 𝟏𝟗𝑻𝑾

𝒓𝒂𝒕𝒆~𝟏𝟕𝟑𝟎𝟎𝟎𝐓𝐖

𝑺𝒉𝒐𝒓𝒆𝒔~𝟑𝐓𝐖
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