
UNIT   6  :   ENERGY  

1. INTRODUCTION  
As usual, we start the lesson with some definitions:

System: a group of elements that are connected together (either physically or logically) in 
a way that the behaviour of one element affects the other elements of the system.

Examples of systems:

• Physically connected: a planet, a human body, a building, a machine, etc…

• Logically connected: a family, a football team, a company, a nation, etc…

In Technology we use to deal with physically connected systems.

Energy: it is the capability of a system to make changes in itself or in its environment. So 
when we speak about energy, we mean the energy that a certain system has.

2. TYPES OF ENERGY  
Energy can be obtained, stored or released by a system in six different ways. Each one of 
them is what we call a type of energy. The six types of energy in Nature are:

1. Mechanical energy:  the energy that a system has due to the forces that are 
acting on it. This type can be divided into two subtypes:

• Kinetic energy: the energy of the systems in motion. 

• Potential energy: the energy of the systems that care ready to move.

A system can have both kinetic and potential energy simultaneously.

2. Electrical energy: the kinetic energy of the electrons in an electric current. So, if 
there is no electric current, there won’t be electrical energy.

3. Thermal energy (heat):  the kinetic energy of the molecules of a system when 
they  vibrate:  the quicker  the  molecules  vibrate,  the more  thermal  energy the 
system has.

4. Chemical  energy: the  energy  that  keeps  the  links  between  the  atoms  of  the 
molecules in a system.

5. Radiating energy:  the energy of the electromagnetic waves (an electromagnetic 
wave is a disturbance of the electromagnetic field that travels through the space).

6. Nuclear  energy:  the  energy  that  keeps  the  atom’s  nucleus  particles  bound 
together.



3. ENERGY TRANSFORMATION  
The main natural law about energy says: “the total amount of energy in the Universe is 
always a constant, i.e., it never changes”. This means that the energy in the Universe is 
never created nor destroyed, but transformed from one type into another.

In Technology we normally need a certain type of energy which is not the type of energy 
we can get from a natural source (we can not “manufacture” the energy from nothing, as 
we have just seen), so we need to transform it. In the following diagram we can see the 
most usual energy transformations in Technology (in Nature or laboratories, there can be 
even  more).  The  words  on  the  arrows  are  the  names  of  the  machines  that  do  these 
transformations.



4. ENERGY SOURCES  
Energy sources are the natural systems from which we get the energy that we need to 
develop technological processes. Normally energy sources provide us with a type of energy 
that is not the type we need, so we have to transform it into an useful type.

The energy sources are classified into two main groups:

1. Renewable  sources:  they  are  systems  in  which  the  energy  we  take  from  is 
replaced in a short period of time. So, the energy we can get from them will never 
run out. The most important are:

• Hydroelectric energy: the kinetic energy of the water in a reservoir when it 
is released. The movement of the water pulls the blades of a generator that 
transforms it into electricity.

• Wind energy: the  kinetic  energy of  the wind.  It is  also transformed into 
electricity using wind turbine generators.

• Solar energy: the radiating energy of the sunlight. It can be converted in two 
ways:

• Into electricity (photovoltaic solar energy)

• Into heat (thermal solar energy)

• Biomass energy: the chemical energy that the remains of plants have and we 
transform into heat burning them.

• Geothermal energy: the remaining heat of the ancient planet Earth that we 
can get making a deep drill to heat water.

2. Non renewable sources: they are systems in which the energy we get from is 
finite and cannot be replaced, so in a certain period of time this energy will run 
out. The most important are:

• Nuclear power plants: they are facilities where some minerals are treated to 
break the nucleus of their atoms while huge amounts of energy are released. 
Since those minerals are finite in the Earth, they will run out some day.

• Fossil fuels:  hydrocarbon substances that have a lot of chemical energy in 
their molecules. This energy is released when we burn these products. There 
are three main fossil fuels:

• Coal: a hydrocarbon in solid state (rocks)

• Petroleum: a liquid mixture of hydrocarbons



• Natural gas: a gaseous mixture of hydrocarbons

5. ENERGY UNITS  

Energy is a physical quantity that can be understood as the product of a distance by a 
force (the distance over the force is acting). In physics the words energy, work and heat 
are synonyms.

The main energy unit is the joule (J). One joule is the energy of a force of one newton 
acting over a distance of one meter.

The other important unit of energy is the kilowatt-hour (kwh)


	1. INTRODUCTION
	2. TYPES OF ENERGY
	3. ENERGY TRANSFORMATION
	4. ENERGY SOURCES
	5. ENERGY UNITS

