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Introduction
Energy supplies can be divided into two classes:

1. Renewable energy: ‘Energy obtained from natural and constant flows of 

energy occurring in the immediate environment’. An obvious example is 

solar (sunshine) energy, where ‘repetitive’ refers to the 24-hour major period. 

Note that the energy is already passing through the environment as a 

current or flow, irrespective of there being a device to intercept and harness 

this power. Such energy may also be called Green Energy or Sustainable 
Energy.

2. Non-renewable energy: ‘Energy obtained from static stores of energy 

that remain underground unless released by human interaction’. Examples 

are nuclear fuels and fossil fuels of coal, oil and natural gas. Note that the 

energy is initially an isolated energy potential, and external action is required 

to initiate the supply of energy for practical purposes. To avoid using the 

ungainly word ‘non-renewable’, such energy supplies are called finite 
supplies or Brown Energy.



Comparison  between renewable (green) and 
finite (brown) energy supplies.

Environmental energy flow ABC, harnessed energy flow DEF.



Energy sources
There are five ultimate primary sources of useful 
energy:

1. The Sun.

2. The motion and gravitational potential of the Sun, 
Moon and Earth.

3. Geothermal energy from cooling, chemical 
reactions and radioactive decay in the Earth.

4. Human-induced nuclear reactions.

5. Chemical reactions from mineral sources.
Notes:

 Renewable energy derives continuously from sources 1, 2 and 3 (aquifers).

 Finite energy derives from sources 1 (fossil fuels), 3 (hot rocks), 4 and 5.

 The sources of most significance for global energy supplies are 1 and 4. 

 The fifth category is relatively minor, but useful for primary batteries, e.g. dry cells.



Types of mineral resources



Note
• For renewable energy (wind, water, biomass,

sunshine and other such continuing sources,
including wastes), four questions are asked for
practical applications:
1. How much energy is available in the immediate

environment – what is the resource?

2. For what purposes can this energy be used – what is
the end-use?

3. What is the environmental impact of the technology
– is it sustainable?

4. What is the cost of the energy – is it cost-effective?





How do you present the energy data?
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Example: Accompany uses on an hourly basis 11.72x103 

therms gas, 500x103 W electricity and 4.32x109 J oil. 



Sankey diagram “Tree & Spacgattie
&Pipes”

Sankey diagram representation energy usage (106 J / h) by a company



Load profile
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Note: Could be cumulative load profile.



History of Fossil 
Fuels in the US





Global primary energy consumption 
by sources





World Energy Type Usage Today 





World primary energy consumption 

by energy source, 2020



EIA projects nearly 50% increase 
in world energy use by 2050



Pathway from Primary energy to end uses in the US




