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Geothermal Energy: Uses
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Beneath the earth’s crust lies hot
magma. The energy it contains is called
geothermal or earth energy.

Geothermal energy is used in many
ways, e.g. for heat pumps and heating
of living spaces.

Geothermal power plants use the
earth’s natural heat to vaporise water or
an organic medium.

This creates steam which drives a
turbine that generates electricity.
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Slide 2: Biomass Energy: What is Biomass?
Biomass energy is energy derived from plants and animal waste which are, or were recently, living material.
Through photosynthesis, light energy from the sun is converted to chemical energy which is stored in plants.
Animals eat plants and store the chemical energy.
Biomass contains stored chemical energy that can be converted into electricity, fuel and heat.


https://www.google.com/imgres?imgurl=https://upload.wikimedia.org/wikipedia/commons/2/29/Cut_sugarcane.jpg&imgrefurl=https://commons.wikimedia.org/wiki/File:Cut_sugarcane.jpg&docid=ZGHyLRjfQJzPDM&tbnid=GSlYm3DHUSdhUM:&vet=10ahUKEwi18vzlqsLeAhXpC8AKHcbsAMgQMwgyKAowCg..i&w=2304&h=1712&safe=images&bih=920&biw=1920&as_q=sugar%20cane&ved=0ahUKEwi18vzlqsLeAhXpC8AKHcbsAMgQMwgyKAowCg&iact=mrc&uact=8
https://www.google.com/url?sa=i&source=images&cd=&ved=0ahUKEwjrrqX3s6XjAhUgTxUIHWNNDOwQMwgrKAAwAA&url=http://photonicswiki.org/index.php?title%3DSurvey_of_Renewables&psig=AOvVaw1Hec9wGUVOQxO6QEC8s5Wv&ust=1562678162350654&ictx=3&uact=3

Geothermal Energy: Heating Plants
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Geothermal heat plants require lower
temperatures and the heated water
is used directly.

If near the source, the heat can be
used directly to heat homes,
buildings and hot-water supplies.

These are common in very cold
countries like Iceland.

Natural warm water springs are
examples of geothermal energy.
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Slide 3: Biomass Energy: Resources
Biomass is available almost everywhere in the world.
Biomass sources are divided into primary and secondary sources.
Primary biomass energy sources are plant materials grown for energy production, for example:
wood, crops, fruits, maze, sugar cane and sunflower seeds (converted to sunflower oil).
Secondary biomass energy sources are ‘waste’ materials which can be used for energy production, for example:
Plant residues: agricultural and forestry residues. 
Fish and animal waste: manure, fish heads and abattoir waste. 
Waste yeast from the beer-brewing industry.
Paper mill sludge.
Sewage. 

Good primary biomass energy resources have a high yield of dry material and use minimal land.
Crops should generate more energy than their production consumes.
Biological power sources are renewable and if harvested sustainably, CO2 neutral.
This is because the gas emitted during their transfer into useful energy is balanced by the CO2 absorbed whilst the plants were still growing.
Unfortunately biomass is not easily stored and transport is expensive.




Ocean Energy: Wave, Tidal and Current Energy

Ocean energy refers to the renewable energy source where energy from moving waves or ocean currents is captured using
wave energy converters to generate electricity. There are three types of these sources: wave, tidal & current energy sources

Current Energy

Source: www.jpl.nasa.gov
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Slide 4: Uses of Biomass: Schematic Representation






Ocean Energy: Wave Energy

Wave energy has enough potential to serve the energy demand of the world. This is how it works:

1. The ocean’s waves are formed when offshore winds transfer kinetic energy onto the ocean surface.

2. Surfers use wave energy (kinetic energy) to lift them upwards and drive them forwards.

3. The kinetic and potential energy in waves can be used to generate electricity. The image below shows the
potential of wave energy that can be generated throughout the world.

4. Wave Energy Converters (WECs) use the vertical displacement of the waves to generate electricity.

¥~ Water depth: 15-20m
-
s

Aok
Mounted on Seabed ?:"h}.

“‘E?N
& MW Rating

Ajr Turbine — AC Generator iz

- = = e Seabed Cable In Tower
L — -
e e R —— . - - —— i — — = —_ —
1.5 kim from shore """-{ ; / |
- ¥ 2
i Pumping
= Chambers

— Sunmugef_r Collector
Arms ;. VT

T T |
Direction

Submerged
attenuator

SWEC
(Stellenbosch Wave
Energy Converter)

:&/ CENTRE FOR RENEWABLE AND SUSTAINABLE ENERGY STUDIES


Presenter
Presentation Notes


Slide 5: Uses of Biomass: Combustion (Heating & Cooking)
 
Wood can be burned for heating living spaces or to prepare food.



Ocean Energy: Wave Energy
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e Wave Energy Converters (WECs) are

structures which interact with
incoming waves, converting this
energy into electricity through a
hydraulic, mechanical or pneumatic
power take-off system.

WECs are kept in position by a
mooring system or placed directly on
the seabed or seashore.

Power is transmitted to the shore by
a sub-sea electrical cable or a high-
pressure hydraulic pipe system.
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Slide 6: Uses of Biomass: Combustion (Electricity)
 Generating Electricity:
When wood is burned the chemical energy in biomass is released as heat and light energy.
Biomass power plants work on a similar principle to natural gas or coal power plants.
The heat energy being released boils water to form steam, which then turns a generator.
In combined heat and power systems, the surplus heat energy can also be utilized, for example for heating water or nearby homes.
These power plants are usually not as large as coal power stations because their fuel supply has lower energy content and is not as abundant as coal.
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Ocean currents refer to moving bodies
of water.

¢ These are caused mainly due to the
rise and fall of tides because of the
gravitational interactions between
the earth, moon and sun.

Cool subsurface flow .
e Other effects such as regional

differences in temperature, salinity
and the Coriolis Effect due to the
rotation of the earth are also major
influences.

e These types of currents are similar to
tidal currents but aren’t exactly the
same.
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Slide 7: Uses of Biomass: Anaerobic Digestion (Biogas digester)
Biogas technology simply formalizes the natural decomposition process. This happens in the absence of oxygen, hence the name ‘anaerobic digestion’.
A biogas digester consists of one or more airtight reservoirs into which a suitable feedstock – cow dung, human waste, abattoir waste or plant material – is placed. The waste should have a high moisture content.
Small-scale digesters for household use are commonly made of concrete, bricks, metal, fibreglass, or plastic.
Larger commercial biogas digesters are made mainly of bricks, mortar, and steel.
Digestion is accomplished by anaerobic bacteria. The compounds produced by this process is a combination of:
- Methane-rich gas which can be used to generate heat and thus also    electricity.
- An odourless phosphorus- and nitrogen-laden slurry – an excellent fertilizer!
- Pure water is released from the process, it is not drinkable but can be used.
Depending on temperature and moisture content, it takes about 6 – 25 days to fully process a batch; simpler digesters may take longer.



.

Ocean Energy: Tidal Currents

How Ocean Currents Work
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e Tidal energy is the energy presentin

massive bodies of water which move
through the ocean due to gravitational
interactions between the earth, moon
and sun, causing tidal currents.

e Tidal currents are caused mainly by the

rise and fall of the tides, causing the
whole sea to flow.

¢ Tidal currents occur close to the

shoreline.

e The kinetic energy of tidal currents can

be converted in much the same way
that a wind turbine extracts energy
from the wind, using various types of
open-flow rotors.

e There is a huge potential for generating

electric power from ocean tidal
currents.
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Slide 8: Uses of Biomass: Anaerobic Digestion (Landfill Power Plant)
Landfill power plants work on the same principle as a biodigester. 
Decomposition is taking place in the absence of oxygen, hence an anaerobic process done by micro-organisms.
 A variety of gases are formed of which the most are methane and carbon dioxide.
Landfill gas utilization is a process of gathering, processing, and treating the methane gas emitted from decomposing garbage to produce electricity, heat, fuels, and various chemical compounds.

https://www.google.com/imgres?imgurl=https://i.pinimg.com/236x/3b/86/fd/3b86fde371f12f116103f5bc0935b299--science-education-teaching-science.jpg&imgrefurl=https://www.pinterest.com/queenslace/fiar-very-first-last-time/&docid=mfwYV_bybP4apM&tbnid=HOQyi-VoNTj_PM:&vet=10ahUKEwisr_WKv6XjAhWHTRUIHaBED7oQMwguKAMwAw..i&w=236&h=236&itg=1&hl=en-ZA&bih=969&biw=1920&q=apogean%20and%20perigean%20tides&ved=0ahUKEwisr_WKv6XjAhWHTRUIHaBED7oQMwguKAMwAw&iact=mrc&uact=8
https://www.google.com/url?sa=i&source=images&cd=&ved=0ahUKEwisr_WKv6XjAhWHTRUIHaBED7oQMwguKAMwAw&url=https://www.pinterest.com/queenslace/fiar-very-first-last-time/&psig=AOvVaw0lU9HED5rkmwz4wD1BbjbJ&ust=1562681156329001&ictx=3&uact=3

e Tidal energy can also be harnessed by
constructing a dam or a barrage across an
estuary or bay with a suitable tidal range.

e Water is channelled through turbines to
generate electricity.

e Bi-directional turbines are used to
generate electricity when the tide comes in
and when it goes out.
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Slide 9: Small-scale Biomass Power Plants in South Africa
The first bidding round of the Renewable Energy Independent Power Producer Procurement Programme started in 2011.
Up to date, four bidding rounds have been completed.
The fifth bidding round will be announced during 2016.
The following website contains a map which provides the details of each REIPPPP project in South Africa: http://energy.org.za/knowledge-tools/map-of-sites
The following details can be viewed on the website:
Name of the project 
Type of technology being build
The capacity of the power plant and the
Current status of the project




Tidal Energy: Tidal Barrages

Source: wikimedia.org
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¢ Tidal barrages have been built
across estuaries in France, Canada
and China.

¢ High costs and environmental
objections have limited further
expansion of this technology.
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Slide 10: Uses of Biomass: Biofuels
Biomass fuel, or biofuel, is a broad term to describe material of biological origin that can be used as a source of energy.
Biomass can be converted into liquid biofuels.
First-, second- and third-generation biofuels can be used in these process.
First-generation biofuels are made from maize, sugar cane, sunflower oil, soybeans, etc., which are traditionally seen as food crops.
Second-generation biofuels are produced from plant residue, for example maize cob, sugarcane and sweet sorghum bagasse. The food products are harvested, as well as the residue but the yield in terms of energy is lower. 
Third-generation biofuels are cultivated from algae to produce biodiesel from the oil.
There is controversy around first-generation biofuels regarding the ethical question of whether food can be used for fuel.
Therefore the tendency is that more and more research is focused on second-generation biofuel, where one will have the benefit of the food as well as the usefulness of the residue.
With biofuels we need to ask the following questions:
	1. Can we use food for fuel?
	 2. What is the effect of mono crops on nature?
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