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Generating Electricity

Objectives :-

To enjoy an engineering challenge.

To discover how electricity is generated and how it could be
generated in the future.

To investigate the best design of wind turbine.

School Learning Resources

Whendesigning and making students should be taught to

A generate, develop, model and communicate their ideas through talking, drawing,
templates, mockups and, where appropriate, information and communication
technology

A use research and develop design criteria to inform the design of innovative,
functional, appealing products that are fit for purpose, aimed at particular
individuals or groups

A build structures, exploring how they can be made stronger, stiffer and more stable

A evaluate their ideas and products against their own design criteria and consider
the views of others to improve their work



Local Landscape

Local Landscape - From heavy industry in the south
to the mudflats in the north and the rolling countryside
in-between we live in an area that can teach us so
much, from industrialization to the importance

of nature, from the history of Britain to the future of
power generation.

School Learning Resources

TheForgotten Landscape Primary Schools Learning Pack is arranged into 5 themes,
this fits into the local landscape theme. Explore the website for more resources on
this theme or the other four themes.



Make your turbine

You are going to make a wind turbine and see how much
electricity you can produce.

Take a cork and 4 wooden skewers. You need to design
the blades of the turbine and then use the materials that
your teacher has given you to make them.

Bring your blades back when you finished and you could

plug them into the generator to see how much electricity
you can generate.

School Learning Resources

Decidewhat materials students should be given to create this design. Each group
could all be given the same amount of paper, card, tape, lolly sticks or string. Or this
could be an outdoor activity where students have to use natural materials to
complete their design. More able or older students could be encouraged to plan and
draw their design first and decide what shapes they will use to make the turbine
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the inspiration ideas on the following pages on which to base their design.

It is possible to buy the generator antultimeter needed frommindsets
(http://www.mindsetsonline.co.uk/Catalogue/ProductDetail/componesiits-
engineeredwind-turbine?productiD=054cc360459437ea446
6f0950204fba&cataloguelevelltemID=f043645854df3-b971-a73eff2b78bf). The
students cork pushes onto the generator and the voltage generated is shown on the
multimeter. The higher the voltage the better the wind turbine.

Alternatively the teacher could film the wind turbine going round and then replay in
slow motion and count the number of times the blades rotate in a given time.



e =
oo Your design

Look at the following slides and take inspiration
from designs from the past, present and future.

Think about how you will make the blades turn as fast as
possible, take inspiration from the photos of other
windmills and turbines and nature.

Think about the shape, weight, length and angle of the
blades.

School Learning Resources

This couldbe discussed as a whole class activity and used as an introduction.
Students could initially be asked whether they have seen the wind turbines at
Avonmouthand whether they know what they are used for.
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Electricityis generated in many different ways in the area. This map introduces where
the power stations are and the next few slides give more details about eaclusee.
thisas an opportunity to talk about the local geography and point out where students
live and where Bristol and other well know places are.
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|Forgotten Oldbury Nuclear Power Station

Oldbury nuclear power
station was a nuclear
power station located on
the south bank of

the River Severn close
to the village of Oldbury-
on-Severn. It was
operated by Magnox
Limited on behalf of

the Nuclear
Decommissioning
Authority (NDA).

Oldbury18 by A Forgotten Landscape

School Learning Resources




—

A

fFoptten. Avonmouth Wind Farm

Avonmouth Wind Farm consists of 4 turbines, each producing 2
MegaWatts of power. The turbines are operated by Thrive Renewables
at Avonmouth docks on the Wessex Waste Water site, they started
producing electricity in November 2013.

They stand
126m tall and
last year
produced
enough
electricity for
2210 homes.

Avonmouth 28 by A Forgotten Landscape

School Learning Resources
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foretien Avonmouth Wind Farm
Turbines Senvion MM92 wind
turbines
Number of turbines 4
Operational since November 2013
Maximum tip height 126 meters
Site capacity 8.2 MW

Annual forecastoutput 20.9 GWh

UK homes equivalent 5,078

co projec project/project-

Avonmouth 42 by A Forgotten Landscape pege svonmay

School Learning Resources




Seabank Power Station

Forgotten
Landscape

Seabank Power Station is
located at Hallen Marsh on
the Severn Estuary. This
gas fired power station
produces 1,145 MegaWatts
of electricity.

Avonmouth34 by A Forgotten Landscape

School Learning Resources
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Severn Tidal Barrage

Barrages across the river Severn to generate electricity have been
proposed many times over the last 100 years. It has been estimated
that a 10 mile barrage across the river Severn would generate 5% of
the UK’s electricity needs, with no carbon dioxide emission once it is
up and running
e

However currently there
are no plans to go ahead
with a barrage, which
costing between £10

and £34 billion, is not
considered economically

viable.
School Learning Resources
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The following slide could be useful to print out and put on studésitdes to use as
inspiration for coming up with creative and imaginative ways to design their turbines.
Students could look at the different materials and different designs that are used
both in natural and in mamade structures. They could then discuss how this could
be translated into their own designs.
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