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Allison’s activity
Build a wind turbine

Aim
To build/use a wind turbine to lift an elephant

(Older children could make the wind turbines, they could
be pre-made for younger ones)

Time required
30 mins

Story to guide activity

Elmer and the wind by David McKee

Materials and equipment

Calculated for a class of 30
2> 30 Paper plates - £5.00
% 30 Foam cones, 2.5cm tall - £3.00 (I got 100 for £9.30)
% Self-adhesive Foam Strip (12-20mm thick) - £6.00
30 Bamboo skewers - £0.50

30 Straws - £1.00 (for paper or plastic - can also get
more robust bamboo straws at £6.99 for 24 - see below)

Sticky tape - £0.50
15m string/embroidery thread - £1.00
30 Elmer pictures - £1.50




Equipment can be purchased through these websites
Polystyrene Cones available here.
Foam tape available here.

Bamboo straws (£6.99 for a 24 pack) are available here.

Health and safety

Steps 4-7 involve using a sharp bamboo skewer. Judge
whether this is safe for your class and consider that younger
children might need help to complete these steps.

Instructions

Read the Book

Read Elmer and the Wind by David McKee (5-10 mins -
it took me 4 mins to read aloud with no interruptions!)

(Synopsis - It's a very windy day and Elmer and Cousin Wilbur
are up to one of their tricks: making friends believe that Elmer
has been blown away!

But they didn’t realise how strong the wind really is, Elmer is in
for a surprise...)

Ask the Question

Do you think we could use the wind to lift an elephant?

Activity

Build/use a wind turbine to lift an elephant

(Older children could make the wind turbines, they could be
pre-made for younger ones)

At first, just have the plate without the blades cut - no matter
how hard you blow, the turbine won’t turn. Learning - the wind
has to go through the turbine to make it turn.
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http://www.craftmill.co.uk/polystyrene-rosebud-teardrop
https://www.amazon.co.uk/Yotache-Insulation-Rubber-Weather-Stripping/dp/B08TTMN14Z/ref=sr_1_7?dchild=1&keywords=foam+insulating+strip+12mm+thick&qid=1628082473&sr=8-7
https://www.amazon.co.uk/Bamboo-Drinking-Friendly-Biodegradable-Organic/dp/B07BQZ8FF4/ref=sxin_12_trr_15488836031_2?cv_ct_cx=plastic%2Bstraws&dchild=1&keywords=plastic%2Bstraws&pd_rd_i=B07BQTTV7X&pd_rd_r=f84279da-fe9d-40cf-a612-3ce29197b87a&pd_rd_w=77PO4&pd_rd_wg=xmhz9&pf_rd_p=1d13bff8-47cf-4a87-a6dc-3d450fd9093d&pf_rd_r=Q0W9NZAE9GDS7G2F5F1V&qid=1628082737&sr=1-3-439ac954-ad46-4ba0-bd86-480f8aab80ed&th=1

Then cut and fold the blades. You can either get the children to
blow on the turbine to turn it, use a fan, or go outside and use
the wind. Watch how, as the turbine turns, it lifts the elephant.

You can also experiment with turning the turbine in different
directions: does it still rotate if it is sideways on, or has its back
to the wind?

So we can see there is energy in the wind, and we can use that
energy to lift things.

Show the picture of the wind turbines (see resource pack).
Ask if anyone knows what they do.

They don’t lift elephants - they use the energy in the wind to
make electricity.

Ask if anyone can name something we use electricity for.
Examples include TVs, computers, cooking, hairdryers, showers
etc. You can also have electric heating, although in the UK

90% of our heating is from fossil fuels (gas and oil). We are also
moving to the use of electricity for transport - some trains are
electric and you can now buy electric cars (they may have heard
of Tesla, or the Nissan Leaf). Because of the climate emergency
we have to stop using fossil fuels like gas and petrol - for cars
and heating this means going fully electric.

One good thing about using the wind is that it is renewable -

it will never run out - and it is much better for the environment.
Before we had wind turbines we used coal to generate
electricity, and that produces greenhouse gases which
contribute to global heating and climate change.

Also Scotland is one of the windiest countries in Europe -
that is why wind is such a good choice for generating our
electricity here!

Learning outcomes:

2> Thereis energy in the wind
2> We can extract that energy using wind turbines
>  We can use the energy in the wind to make electricity

2>  We use electricity for a lot of things in our homes
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2> Because of the climate emergency, we need to
stop using fossil fuels. This means changing our cars and
heating to use electricity and using renewable sources
(like the wind) to generate that electricity.

Making the Turbine

You will need:

Sticky tape

(Dacer olate |
Paper plate |

I Polystyrene cone

Self-adhesive
foam tape

T Drinking
50 cm string sy straw
(embroidery thread : ..
Bamboo
skewer

works well)
Scissors

Hole punch

Elmer picture

Comments on potential areas of difficulty: The turbine
turns pretty easily but depending on how well the younger
children can blow they might need some help to blow to trial
the turbine - it might be good to have a desk fan or a small
handheld fan available just in case. Step 9 involves accurate
sellotaping and again younger children might need help to
complete this.
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Alternative approach: you might want to be in charge of the
turbine assembly step and challenge the children to design the
blades component (see idea 2 in the extension). You could use
card to make a demonstration turbine and communicate the idea
about the requirement for blades. Then set up a range of materials
(e.g. paper, foam, plastic, card, paper plates etc of different sizes)
to allow the children to explore material section, shape and size
of the turbine, shape, size and number of blades etc

1. (Priorto the lesson) Make the laminated Elmer pictures

% Print out the two Elmer pictures (front & back views)
at the end of this document

< Cutthem out and stick them together, so you have a
‘complete Elmer’
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> Laminate Elmer (two pictures will fitin one A4 pouch)

2 Cutround the picture, leaving a thicker strip of plastic over
his back

2 Punch a hole in this extra plastic - it will be used to attach
him to the turbine during the lesson

Put the paper plate on the table face up and fold it in half

Unfold the plate and fold in half again at 90 degrees to the
first fold - you will now have fold lines that divide the plate

into quarters

4. Cutasquare of foam from the foam strip, and attach it to the
back of the plate in the centre (the folds you have just made

cross at the centre of the plate)
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. Take the skewer and push it through the centre of the
front of the plate (again marked by where the folds cross),
making a hole through the plate and all the way through
the foam square.

Remove the skewer, turn the plate over and insert it, point
first, into the hole you have just made in the foam square.

Push the skewer through until about 1-1.5 cm of the point
comes through the front of the plate.

.,

ol

7. Stick the polystyrene cone over the exposed point of
the skewer (you can glue the base of the cone for a
stronger join).

Your turbine will now look like this:
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8. Slide the drinking straw onto the skewer, then slide it up to
meet the foam square.

9. Tape the string to the end of the skewer, behind the straw

ﬁ I

10. Tie the Elmer picture to the other end of the string
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. You are now ready to do the first test! Hold the straw and
spin the plate with your hand to test that your turbine
turns freely. If it doesn't just check the straw is not getting
caught on the foam square or on the tape you used to
attach the string.

12. Now get a friend to blow on the front of the plate.
Does it turn? (It won't, or not very well!)

13. This is because the turbine is just acting like a wall, and
stopping the wind. To make it turn, we need to make
spaces so the wind can flow through the turbine — our
turbine needs blades.

14. To make the blades, cut along the four fold lines on the
plate, stopping about 2cm from the centre.
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16. Then fold the left-hand corner of each section over to form
a blade:

17. Now, when you blow on the front of the plate, the turbine
should turn. See if you can blow hard enough to lift EImer!

Extending the learning

1. Instead of lifting the elephant, you could test how much
weight the turbine could lift. Replace the Elmer picture
on the end of the string with a small paper cup (e.g. an
espresso or mouthwash cup) — punch a couple of holes at
the top of the cup on either side, and tie the string through
the holes. Use small weights (e.g. metal washers, pennies)
and gradually add the weights to the cup one at a time
to see how much weight the turbine can lift. (With lots
of weights, you may need to give the turbine a wee push
to start it turning — this is because it needs a lot of turning
power (which engineers call ‘torque’) to start, but once
it is moving its momentum will keep it going with

. You could try different designs of turbine and see how
well they work:

a. Make the turbine out of a different material - a paper
one will be too floppy to turn properly, a foam or
plastic one will make it harder to fold the blades.
(Learning - the material is important -
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it needs to have the right combination of stiffness and
flexibility to work properly.)

. Change the number of blades, e.g. make only two cuts,
or increase to eight cuts, instead of 4 at stage 14 of the
‘Make the Turbine’ process - in a real turbine more
blades = more drag = less power output, but | don’t know
if this will translate well to a paper one (less power output
should mean fewer weights lifted)

. Make the turbine bigger — use a bigger plate or card
circle. This should be able to extract more power from
the wind, and so lift more weights.

You could try stronger wind - use a fan, get two people

to blow instead of one, or take it outside and use the actual
wind. (When the wind is stronger wind there is more
energy in the wind so the turbine can extract more energy
in a given time and will go faster.)

. Another link that can be made is the height of the tower —
a pupil can stand in as the turbine tower (holding the
model turbine) then we can measure it in terms of elephants
standing on top of each other (numbered elephants to scale,
and use them like a string of paper dollies - see end of
this document)

Height of elephant ~3m

Height of wind turbine tower (aka hub height) ~65m
(~21elephants high)

Wind turbine tip height ~110m (~37 elephants high)

5. More information on wind turbines can be found
below in the ‘Further Information’ Section
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Further information about wind turbines

The diagram on the right shows the parts of a wind turbine.
The generator is the bit that makes the electricity.

The gearbox changes the slow rotation of the blades into the
fast rotation that we need to work the generator.

The yaw system is what turns the turbine to face the wind - you
will have found in your experiments earlier that it is harder to
get the turbine to turn if it’s not facing in the right direction!

The grid connection is where the electricity enters the wires
so it can get to the places it is needed.

The foundations hold the turbine
to the ground and make sure it Rotor blade
doesn't blow away or fall over!

The blade pitch mechanism tilts
the blades so that we can control
speed of the rotor and control Electric

.. . . Controls
the amount of electricity that is Rotor hub

with blade pitch
produced. mechanism

N
Yaw System

The brake is used to keep the rotor Tower
stationary if the wind speed is too
low or high, or if we need to do |
maintenance on the turbine. (ltis a Grid

T . Foundations Connection
bit like the handbrake in a car).

Useful online resources

2 The turbine model is adapted from ReCharge labs and
can be found here. This link also has some good information
on wind turbines and ideas to extend the lesson.

A description of how wind turbines work, and some
nice interactive animations can be found here.

For pupils in the west of Scotland, a visit to Whitelee
Windfarm may be a possibility - it also has a visitors’
centre with various energy related activities.

The website can be found here for further information.
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https://dl.airtable.com/.attachments/e2b204a5ae37ae5c39fe3cebdbeeb8b1/c1d42814/MiniWindmillClass_ActivityGuide_v2.pdf
https://www.energy.gov/eere/wind/animation-how-wind-turbine-works
https://www.whiteleewindfarm.co.uk

MyGridGB shows the renewable energy sites in the UK,
so pupils can find sites near them.

Avideo of the inside of a wind turbine can be found here.

The UK hosted the 26th UN Climate Change Conference of
the Parties (COP26) in Glasgow between 31 October and
12 November 2021. This is where the world comes together
to discuss how to tackle climate change - click here for the
official website.

National Grid has produced an interactive report for
COP26, with some good visualisations on how the way
we produce electricity has changed over the years

The 6th Carbon Budget was published in Dec 2020.

It sets out the changes the UK has to make to become
carbon-neutral by 2050. (To become carbon neutral by
2050 is what world leaders will be working towards at
COP26.) It has separate summaries for different sectors
of the economy. Click here to view the report.

Further reading suggestions

For nursery age

Where is the Wind by Celia Warren & Lisa Williams (Collins
Big Cat) - Mole goes out to look for the wind - but where is it?

Wind by Carol Thompson (Child’s Play international) -
A picture book of wind sounds and effects.

Baby loves Green Energy by Ruth Spiro & Irene Chan
(Charlesbridge) - A simple explanation of global heating.

For primary school age

The boy who harnessed the wind by William Kamkwamba,
Bryan Mealer & Elizabeth Zunon (Dial) - the author’s own story
of building a wind turbine from junkyard scraps in Malawi.

See Inside Energy by Alice James & Peter Allen (Usborne)
- a lift the flap book about different types of energy.

The Magic School Bus and the Electric Field Trip by
Joanna Cole & Bruce Degen - kids take a trip through the
electricity system from power station to plug.
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https://www.mygridgb.co.uk/map/
https://energyeducation.ca/encyclopedia/Wind_turbine
https://ukcop26.org/
https://www.nationalgrideso.com/future-energy/cop26/road-zero-carbon/report
https://www.theccc.org.uk/publication/sixth-carbon-budget/

