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Origin of Geothermal Energy What is it used for?

● Heating/cooling 
● Electricity

Geothermal energy refers to the extracted heat that is created underground 
that turns into energy; the forms of heat used are dry steam and hot water. 

● The primary countries using geothermal energy today, the United 
States, New Zealand, and Iceland

● Four types of geothermal resources to generate electricity; 
hydrothermal, geopressured, hot dry rock, and magma
○ Hydrothermal heat is created when nearby magma from the 

core of the earth rises close enough to the surface to heat 
groundwater trapped in fractured or porous rocks. These 
geothermal reservoirs of steam or hot water form naturally
■ Another way is when water flows at great depth

● Heat pumps are established several meters underground into 
buildings that creates heat. pixabay - WikiImages - Public Domain



How geothermal heat is extracted and turned into a 
usable form of energy



What resource does this 
power plant require?

● Water

Eia - Unknown - Public Domain

To generate electricity, wells and drills are constructed 
underground to reservoirs in order to access the steam and hot water 
there. The steam the heat extracted will be transfer to a power plant, 
then generating electricity.

● Flash steam geothermal power plants
○ The most common type of geothermal power plant, 

considered to be the most efficient 
○ Water from a geothermal reservoir is pumped under high 

pressure to a tank to with much lower pressure.
■ Resulting into the water turning into steam,  

flashing.

How geothermal energy is extracted 
and turned into electricity part 1

Reference video - https://www.youtube.com/watch?v=XJH7AZG7J64 



What resource does this 
power plant require?

● Steam
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● Dry steam geothermal power plants
○ The oldest form of geothermal technology.
○ Natural steam from steam reservoirs are pumped directly into 

a generator, which then produces electricity.
○ Being able to run the turbine with steam eliminates the need to 

burn fossil fuels as well as eliminates the need to transport and 
store fuels.

How geothermal energy is extracted 
and turned into electricity part 2

Reference video - https://www.youtube.com/watch?v=ImSBDS54uFw 



What resource does this 
power plant require?

● Water

● Binary cycle geothermal power plants
○ The heated water from the reservoir never comes in contact 

with the generator/turbine 
○ Heated water is transferred into a heat exchanger along with a 

secondary fluid 
■ The heat causes the secondary fluid to flash into vapor, 

the vapor then drives the turbine, creating electricity
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How geothermal energy is extracted 
and turned into electricity part 3

Reference video - https://www.youtube.com/watch?v=bV0D8hN9wNA 



How geothermal energy is used to heat and/or cool 
buildings

Geothermal heat does not require a power plant to produce energy, geothermal heat is 
used to heat buildings as well as cool them. There are huge amounts of thermal 
energy within the several meters deep into the ground that stays at a relatively 
constant temperature
● Air conditioner 

○ transfers or removes thermal energy within a building/car to the air 
outside

● Refrigerator/Freezer
○ similar to the air conditioner; the thermal energy inside the air of the 

refrigerator/freezer is transferred or removed outside of the structure
● Geothermal heat pump

○ the thermal energy deep underground is transferred inside a building to 
create heat

○ A geothermal heat pump system is made out of underground 
water-filled pipes near a building. The water is circulated through the 
pipes by a pump. During the winter, the water removes thermal energy 
from the ground and transports it into a building.
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Benefits and Drawbacks of geothermal 
energy 



Benefits
● Environmental friendly
● Requires little to no 

maintenance 
● Excessively reliable
● Potential increases in the 

industry 

Drawbacks 
● Locations have high standards
● High pricing 
● Installations can cause seismic 

instability
● Produces greenhouse gas 

emissions 
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Geothermal energy and its potential in 
Canada and in the future



As of now, there are no geothermal power plants in Canada, for many reasons, although lack of money is the most 
common reason. For past decades, Canada has been relying on low-cost renewable energy sources. The geothermal 
development has went into heating, there is no electricity produced by geothermal energy.
In the past, the government agency hosted a large geothermal research program exploring Canada’s geothermal 
potential in the mid 1970’s to the mid 1980’s. Due to the expenses, the project abruptly ended in 1985. That was the 
cause to many failed projects on past attempts on geothermal exploration. 
Now, there has been much potential for geothermal energy. So far, $51 million dollars have been funded into 
geothermal projects. B.C. has already raised 93% of the funding needing to launch. Moreover, in the Western parts 
of Canada, where in 5 kilometers into the ground, the temperature has been noted to be at 150˚C. This is where 
geothermal electricity has the most potential as of now.
Geothermal energy will replace current gas-fired dependency with clean energy, power an industrial greenhouse 
development, and provide jobs and energy independence for a region that is economically disadvantaged due to 
downturns in the gas and forestry industries.

 The potential of geothermal energy in Canada



Geothermal power is considered to be the third or fourth most important source 
of energy, geothermal energy has a chance of becoming very important for the 
world’s power supply later on. It has become more accessible now since there 
have been more geothermal drilling wells, making it easier to obtain. Despite 
its significantly high costs, As it is becoming more accessible, it has also 
become cheaper. There's been a lot of discussion about repurposing old, 
depleted gas and oil wells into geothermal plants, rather than drilling brand 
new ones, such wells may serve as very easy infrastructure to convert as clean 
geothermal operations. 

The potential of geothermal energy in the future
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https://www.greenmatch.co.uk/blog/2014/04/advantages-and-disadvantages-of-geothermal-energy 
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C%20Green%20Technology%20%2D%20geothermal,associated%20with%20nonrenewable%20resource%20extraction
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https://www.energy.gov/eere/geothermal/electricity-generation#:~:text=Dry%20steam%20plants%20use%20hydrothermal,a%20generator
%20that%20produces%20electricity.&text=Dry%20steam%20power%20plants%20systems,Lardarello%20in%20Italy%20in%201904 

http://lsa.colorado.edu/essence/texts/geothermal.html 
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https://cleanenergycanada.org/media-brief-geothermal-energy-and-its-potential-in-canada/#:~:text=An%20overview%20of%20geotherma
l&text=At%20the%20point%20of%20writing,of%20regulatory%20and%20policy%20support. 
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