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Sunset

* Imagine waking up one morning
to find that the Sun hasn’t risen

« Make a list of 5 things that you
would miss most about the Sun


Presenter
Presentation Notes
Starter: Prompt children to imagine waking up one morning �to find that the Sun hasn’t risen.

Ask children to make a list of 5 things that you would miss most about the Sun – answers may include but are not limited to sunrises and sunsets, light to live and work by, the changing of the seasons, plants that rely on the sun to grow, warmth as the temperature would drop, the Moon which reflects light from the sun
 
Some possible answers will appear at the click of the mouse
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The Sun

* The Sun, also called ‘Sol’ is
a star made up of hot whirling
hydrogen and helium gasses

= The sun is almost perfectly spherical

» The process of fusion inside the
Sun’s core makes it an incredibly
powerful source of energy

= \What types of energy does the
sun provide?


Presenter
Presentation Notes
The Sun is our closest star, it is at the centre of our ‘solar’ system.  The word solar comes from the Greek word for Sun, Sol.
 
What types of energy does the sun provide? – Heat energy, light energy

You might like to ask children how we ensure our exposure to the sun is safe – whilst we need sunlight to help us make vitamin D amongst other things the sun’s energy is powerful and over exposure can be harmful. There are plenty of products that help protect us, from sunglasses to sunscreens. However, simply limiting exposure, covering up and keeping in the shade when the sun is strong are sensible precautions

What is the sun made of? – The sun is composed of hot gasses, predominantly hydrogen with some helium and smaller amounts of other gasses
 



The Sun’s rays

« Some of the Sun’s energy
radiates as far as the earth
and we receive this in the form
of heat and light energy

= The Sun’s rays take about

8 minutes to travel around 150
million km reach the earth’s surface

= How can the Sun be used to tell the time?

= The Sun has been worshipped throughout
history by many different cultures


Presenter
Presentation Notes
Is it the rotation of the earth or the rotation of the sun that means that we have day and night? – It is the rotation of the Earth that takes 24 hours to rotate

The Earth is the third planet from the Sun and its path around the Sun is called its orbit; it takes the Earth one year to completely orbit the Sun.  The Sun also turns and takes 25 days to complete one full rotation.

How can the Sun be used to tell the time? – As the earth turns, the Sun moves across the sky and the shadows cast by objects and people will change in length and direction, these shadows can be used to chart the passage of time and so sundials were designed to do this dividing the day into segments or hours




Light for life

 The Sun is vital to all life on
earth, from human beings and
animals to plant life

= As the earth revolves giving us
day and night it also orbits the
sun giving us the seasons

= |t regulates our climate and ensures
that the earth is habitable

= In what other ways do we benefit from
the Sun’s energy?


Presenter
Presentation Notes
Referring to the starter, it is worth reiterating how vital the Sun is to life on earth.  Without the Sun, within a week the temperature would plunge to well below 0 degrees Celsius and within a month the oceans would start to freeze over.
 
Ask children in what ways we benefit from the Sun’s radiation – As well as giving us light and warmth, the Sun enables the growth of plants without which we could not survive







Presenter
Presentation Notes
You can choose to show the video clip as it will only commence once you have clicked on the ‘play’ icon

The clip runs for [3m03s] and gives an overview of how the Sun’s energy reaches the earth.
https://www.youtube.com/watch?v=6FB0rDsR_rc&feature=emb_logo


https://www.youtube.com/watch?v=6FB0rDsR_rc&feature=emb_logo

Task 1: Bring me sunshine

Using the words in the list below, fill in the gaps in the
following sentences

The  isourclosest |, itis at the centre of our ‘solar’ system. oA
The word solar comes from the word for Sun, Sol. " \4 \1

./

Some of the Sun’s energy as far as the earth we receive \Ef\ \\'\
this in the form of and energy. - N

-

One of the earth takes ___ hours giving us day and nights=

As the earth turns, the Sun seems to move across the sky
and cast by objects and people will change in

and direction. These shadows can be used to chart the passage
of time. were designed to make this easier to read, by
dividing the day into segments or


Presenter
Presentation Notes
This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment
  
Ask children to use the words in the list to fill in the gaps in the sentences – once you have gone through the task, the answers will appear one by one on the click of the mouse
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Measuring
light levels

« The intensity of sunlight and
of radiation can be measured
using different tools

= Scientists and meteorologists use
a range of complex instruments

= We can use handheld light meters to
measure the intensity of light on a surface

= Why might we need to measure
light or heat energy levels?


Presenter
Presentation Notes
Scientists measure solar radiation in order to study climate variations and change they also use these measurements to help to forecast the weather. 

What does a meteorologist do? – A meteorologist is a scientist who studies the atmosphere, including environmental effects and changes and uses analysis and observation to understand, explain or forecast changes in the atmosphere and its effects on the Earth’s weather


A solar radiometer is a device used to measure the intensity of sunlight. Pyranometers measure all the radiation from the sun.
 
Why might we need to measure light or heat energy levels? – For horticultural and agricultural applications, in order to make weather predictions and give UV warnings, to enable those working in solar energy to calculate how much electricity a solar energy installation will produce



Solar panels

- Solar panels are designed to N
collect energy from the Sun NN
and transform it into electricity ¢ A —

= Solar panels can be mounted on
the roofs of our homes and offices

= Do solar panels need direct sunlight to
work efficiently?

= An inverter is installed to convert the
DC or direct current from the panels to
AC or alternating current used in homes

= Any electricity that isn’t used by the
homeowner is fed back into the National Grid


Presenter
Presentation Notes
The first silicon based photovoltaic (PV) cell was created in 1954.  It could power electrical appliances but was not as efficient as those we use now.  Whilst not yet commonly used in the home, solar panels were used by NASA to power satellites. By the 1970s, advancements in the technology had brought down the cost and since then they have become increasingly viable for applications ranging from domestic panels to solar farms, personal devices and technology and increasingly transport like cars and aircraft.
 
Do solar panels need direct sunlight to work efficiently? - Solar panels don’t need direct sunlight to work efficiently, they generate energy from daylight rather than direct sunlight which means they will work on cloudy days too. 
 
In domestic systems, inverters are often a sealed unit located either in the attic, garage or in a unit on an external wall.
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The parts of
a solar panel



Presenter
Presentation Notes
As you go through each point on this slide, a click of the mouse will list the name of the relevant part on the left.

A solar panel consists of layers of material each of which contributes towards the function and efficiency of the panel.
 
What is the function of the blackout material layer? -  The glass is coated with an anti-reflective material to maximize light absorption.  This also reduces glare.
 
Solar panels produce less glare than window glass!
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Presentation Notes
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How they work

« Solar panels are made up of
many Photovoltaic or PV cells
sandwiched between a number
of other materials
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Presenter
Presentation Notes
As you go through each point on this slide, a click of the mouse will locate the relevant part on the image.

Each PV cell is made from two silicone layers and metal/silver contacts sandwiched between glass.

What do you think causes the flecks you can see under the surface of the panel? – The flecks you see are crystals of silicon

Ask children if DC or direct current be run straight into our homes - direct currant cannot be used straight from the solar panels. It is run through an inverter to convert it to the AC or alternating current we �use in our homes.  AC or alternating current is the standard for domestic use but is also easier to distribute through power lines and adjust to different domestic voltages

The Westmill site consists of 30 acres of over 20,000 polycrystalline PV panels. The average UK household uses approximately* 3,100 kWh/year (=0.0031GWh/year), If the Westmill panels generate 4.8GWh/year how many average homes will it be able to supply? (you may round your answer up to the nearest 50) – Using these figures, 4.8GWh would meet the annual electricity consumption of around 1,548 (1,550) average homes which in turn would prevent more than 1,500 tonnes of carbon dioxide emissions annually

* This figure is taken from https://selectra.co.uk/energy/guides/consumption/average-consumption-uk#
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How solar panels work



Presenter
Presentation Notes
You can choose to show the video clip as it will only commence once you have clicked on the ‘play’ icon

The clip runs for [1m54s] and gives an overview of how solar energy works.
https://www.youtube.com/watch?time_continue=1&v=eqDVW-vbFJY&feature=emb_logo


https://www.youtube.com/watch?v=eqDVW-vbFJY&feature=emb_logo
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Task 2: Solar installation

« Examine the image of the solar installation on the house below
and see if you can answer the following questions

= Do solar panels require direct sunlight to produce energy?

= What direction should the solar panels be facing in the UK?

= How is direct current from the panels
converted into alternating current that
can be used in the house?

= Circle the point on the image
where this is happening

= What happens to any excess
energy produced?

= Circle the point on the image
where this is happening


Presenter
Presentation Notes
This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the spaces provided for recorded formative assessment
 
Ask children to examine the image of the solar installation on the house pictured and see if they can answer the questions listed – answers will appear one by one on the click of the mouse
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Small
beginnings

« Many of us have a calculator
powered by small solar cells

= Solar powered calculators were
first available in the 1970s

= Since then, solar and photovoltaic
technology has come a long way

= We can create vast solar arrays
covering many acres

= What do you think the term ‘solar array’
means?


Presenter
Presentation Notes
Many relatively low-cost products now incorporate solar technology.  Most familiar may be items like calculators, solar chargers, garden lighting and radios.
 
What do you think the term solar array means? – This is the term used for a group or rows of multiple solar panels

Can children identify any items they may have at home that are solar powered?
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Solar power
myths

 Like wind farms, despite being a
cleaner energy source, solar still
attracts some negative publicity

« Some people say
» They cause dangerous glare
= Solar panel can’t be recycled
= They require a lot of maintenance

= They don’t work when it is cold or cloudy

= Do you have any worries about solar
panels and solar farms?



Presenter
Presentation Notes
The possible concerns listed will be discussed in the following slide.

Do you have any worries about solar panels? – It is good to discuss children concerns if there are any.  There is some sensationalist negative information online much of which is not fact based and so it is easy to hear false propaganda.
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Solar power
facts

« Solar panels absorb light
so will cause less glare than '
most household window glass

= Solar panels can last 25 years,
after which they can be recycled

= Solar panels do not require a lot of
maintenance, just regular cleaning

= Solar panels work efficiently at different
temperatures and in cloudy weather

= How can fields with solar panels in them be
used to increase biodiversity?

X
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WESTMILL SOLAR
CO-OPERATIVE LIMITED


Presenter
Presentation Notes
They cause dangerous glare – because solar panels are designed to absorb light and usually incorporate blackout materials, they reflect relatively little light, less than domestic window or even snow!

Solar panel can’t be recycled – If solar panels are removed to be replaced by more up-to-date models they are often refurbished and re-used.  They can also be dismantled and split into their component parts consisting of glass, plastic, aluminium, silicon and other metals which can all be recycled.

They require a lot of maintenance - Solar panels are constructed to withstand harsh weather and require very little maintenance however the panels need to be cleaned and checked occasionally to ensure there is nothing blocking them from efficiently absorbing the sunlight (bird poo, leaves etc!) Ours are washed twice a year.

They don’t work when it is cold or cloudy – these days solar panels do not need direct sunlight but can operate in daylight so even when it is cloudy.  They can also operate in low temperatures, in fact panels are more efficient on a sunny winter’s day than a hotter one. Further invest?

How can fields with solar panels in them be used to attract biodiversity? – Whilst fields used for solar panels can still be grazed by animals, they can also be left as meadow which attracts insects, butterflies, birdlife and small mammals

What are the advantages of increased biodiversity? – This is beneficial for rare or endangered plants and wildlife.  In terms of flora, biodiversity can improve soil and air quality.  Biodiversity of insects increases pollination opportunities
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Presenter
Presentation Notes
You can choose to show the video clip as it will only commence once you have clicked on the ‘play’ icon

The clip runs for [2m50s] and whilst not the Westmill site, it shows the construction of a Solar array at Landmead Oxfordshire.
https://www.youtube.com/watch?time_continue=2&v=aVPlKsb-f00&feature=emb_logo


https://www.youtube.com/watch?v=aVPlKsb-f00&feature=emb_logo
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The potential

« Solar technology is improving
and costs are falling

= Battery technology has improved,
allowing solar energy to be stored

= Solar panels reduce reliance
on wired electrical grid networks

= Solar panels enable some product to be
powered wirelessly

= Can you name some countries you think
could benefit particularly well from solar
power?


Presenter
Presentation Notes
Like other technologies, solar technology is improving and developing all the time making it more efficient and viable. It is suggested that if we could cover roughly 1% of the Sahara Desert with photovoltaic solar panels then we would be able to generate all of the world’s electricity requirements as the sun shines brighter in the Sahara Desert than anywhere else on Earth.

Why do you think this strategy (building solar farms in the Sahara) has not yet been implemented? – There are logistical issues, sand is not an easy surface to build on, it gets very hot which can reduce the efficiency of the panels and, sandstorm mean that panels would become obscured and need constant cleaning. It would also be difficult to transmit the electricity to where the demand is (the Sahara has relatively low habitation)

Can you name some countries you think could benefit particularly well from solar power? – Countries and continents with a higher number of sunny days per year like India, Africa etc, large countries/war impacted areas/geographically hard to reach areas where it is logistically difficult to install a grid network
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Solar light
story

e Artist Olafur Eliasson and
engineer Frederik Ottese
launched ‘Little Sun’ in 2012

= They wanted to bring light to people
living without access to electricity

= Their vision is to improve health,
education, gender equality, and
environmental sustainability



Presenter
Presentation Notes
Little Sun’s story serves as an excellent case study looking at the difference solar innovation can make to individuals and communities without easy access to electricity from the grid. For every Little Sun product purchased the same product is made available to someone without access to electricity at a locally affordable price.

How could small portable solar lights improve the lives of school children? – Improving safety, giving them personal lights to help them on long walks to and from school, often done in the dark.  Enabling them to do homework in the light without straining their eyes

 
How does a product like this contribute toward greater gender equality? – *“Little Sun is passionate about the role we play in providing better personal safety to women and girls after dark, and we are working particularly hard to provide a greater impact on refugee camps. Access to light means a safer life and better healthcare for women and girls including reliable light for delivering babies at night.”
 
*Taken from https://littlesun.com/impact/




‘v
‘»'\
]
thtle Su I WESTMILL SOLAR
CO-OPERATIVE LIMITED

LWERE
Little Sun Original



Presenter
Presentation Notes
You can choose to show the video clip as it will only commence once you have clicked on the ‘play’ icon
 
The clip runs for [2m13s] and shows Little Sun products in use.
https://vimeo.com/228204096


https://vimeo.com/228204096

Task 3: Solar
challenge!

* The challenge

» |n pairs, design a solar streetlight
that could be used on pathways
between villages to light the way
making it safer for children to walk
to school

Work together to present your ideas to the class

The design must use energy efficiently and fit nicely into it's planed location


Presenter
Presentation Notes
This slide can be used alone or in conjunction with the differentiated worksheet for recorded formative assessment.

This can be done in pairs or larger teams for brain storming.

Ask children in pairs to design a solar streetlight that could be used on pathways between villages to light the way making it safer for children to walk to school.

Each streetlight will be powered by a solar panel.

You can decide if you wish to set parameters in terms of scale and aesthetics, these could include: Designing a streetlight that uses biomimicry to blend into or complement its environment or creating a design with a secondary purpose for example as a plug in device charger.

Children might like to incorporate energy saving aspects like a motion sensor.
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Presenter
Presentation Notes
You can choose to show the video clip as it will only commence once you have clicked on the ‘play’ icon
 
The clip runs for [2m43s] and shows the difference street lighting can make.
https://www.youtube.com/watch?time_continue=2&v=-fltwSikaiU&feature=emb_logo


https://www.youtube.com/watch?v=-fltwSikaiU&feature=emb_logo
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What have
you learnt”?



Presenter
Presentation Notes
Plenary Quiz - What have you learnt?
 
This can be done as a quick-fire hands up quiz or pupils can be given time to write down their own answers for formative assessment.
 
Is solar energy renewable or non-renewable energy? - Renewable
The Earth orbits the Sun, how does this affect our calendar year? – It gives us seasons
A light meter is used to measure what? – The intensity of light on a surface
Solar panels are made up of many PV cells.  What does PV stand for? - Photovoltaic
What is used to convert direct current from solar panels into alternating current to be used in homes?– An Inverter
What term is used for a group of solar panels grouped together? – An Array
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All images used are royalty free, ‘Creative Commons’ and free to use for non-commercial purposes

Sources include:

https://www.freeimages.com

https://pixabay.com

https://unsplash.com

http://westmillsolar.coop/

http://www.weset.org/

Slide 15 image Photograph: Merklit Mersha

Microsoft online pictures search (Creative Commons only)

To arrange a site visit, please go to http://www.weset.org/?page id=126

Or email education@weset.org
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This guide is designed to accompany and complement:

e Presentation: Solar energy
¢ Single page lesson plan: Solar energy
o Worksheet: Solar energy (including activities and possible extension tasks or homework)

The guide goes into greater detail than the single page lesson plan and includes suggested
resources and elaborates on each slide in the presentation.

Presentation Tips:

¢ When opening the PDF presentation, you can select how it is displayed.
If you wish to click through as opposed to scrolling (which gives you
more control as you progress and is more like a conventional ppt) it is
best to show it in ‘full screen mode’ (press ‘escape’ to exit).

¢ All associated documents are attached to the presentation. To find
these, click on the paperclip icon in the left-hand toolbar.

e When viewing the presentation, presenter notes from this delivery guide are also available
for reference if you hover the cursor over the small orange callout icon
in the top left corner. Fig.1

Hands ug if... Hands up if...

< _You hayetfeen in a car or a

! * You have beeninacarora
boat or a train or a plane

boat or a train or a plane

« You plug devices into the
sockets at home to charge

« You plug devices into the
sockets at home to charge

* You have ever put batteries into
a toy or appliance

* You have ever made a cake

F|g1 Bxe8a ® © sn

Fig.2

Hands up if...

* You have been in a car or a
boat or a train or a plane

= You plug devices into the
sockets at home to charge

= You have ever put batteries into
atoy or appliance

+ You have ever made a cake

Fig.3 a

¢ |If you right click on that icon it will open a small window showing presenter notes in the top
right of the page. Fig.2 If you right click and scroll down, you can also choose to click ‘show
comment app’ which opens a panel on the right of the page showing all the presenter
notes as you scroll through. Fig.3






10 minutes to fill?

You could use the introduction and then show the ‘what is energy?’ video Slide 2
clip [5mO00s] to start a discussion about energy and the ways we use
energy in everyday life
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This presentation is designed to allow the presenter/teacher to

pitch it as appropriate to higher KS2 or lower KS3 (approximate
age range 6 — 12 years). Questions that are on the slides have

been differentiated by colour in this guide, with being most

challenging.

¥ Those marked with this icon may not appear on the slide
and are optional, higher level questions.

& Points marked with this icon may not appear on the slide
but can be used as a starting point for a personal
investigation activity and for extension where appropriate.

All videos are linked to external players (usually
YouTube) these have been chosen to complement and reinforce
learning and have been chosen carefully. However, we would
advise that you watch them yourself prior to showing them to
ensure that you hare happy that the content is right for your
children or class.

Starter: Prompt children to imagine waking up one morning
to find that the Sun hasn't risen.

* Ask children to make a list of 5 things that you would
miss most about the Sun — answers may include but
are not limited to sunrises and sunsets, light to live
and work by, the changing of the seasons, plants that
rely on the sun to grow, warmth as the temperature
would drop, the Moon which reflects light from the sun

Possible answers will appear at the click of the mouse.

Slide 14
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The Sun is our closest star, it is at the centre of our ‘solar’ system.
The word solar comes from the Greek word for Sun, Sol.

*  What types of energy does the sun provide? — Heat
energy, light energy

¥

— whilst we need sunlight
to help us make vitamin D amongst other things the
sun’s energy is powerful and over exposure can be
harmful. There are plenty of products that help protect
us, from sunglasses to sunscreens. However, simply
limiting exposure, covering up and keeping in the
shade when the sun is strong are sensible precautions

s~ What is the sun made of? — The sun is composed of
hot gasses, predominantly hydrogen with some helium
and smaller amounts of other gasses
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¥ Is it the rotation of the earth or the rotation of the sun
that means that we have day and night? — It is the
rotation of the Earth that takes 24 hours to rotate

The Earth is the third planet from the Sun and its path around the
Sun is called its orbit; it takes the Earth one year to completely
orbit the Sun.

The Sun also turns and takes 25 days to complete one full
rotation.

* How can the Sun be used to tell the time? — As the
earth turns, the Sun moves across the sky and the
shadows cast by objects and people will change in
length and direction, these shadows can be used to
chart the passage of time and so sundials were
designed to do this dividing the day into segments or
hours
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Referring to the starter, it is worth reiterating how vital the Sun is
to life on earth. Without the Sun, within a week the temperature
would plunge to well below 0 degrees Celsius and within a month
the oceans would start to freeze over.

* Ask children in what ways we benefit from the Sun’s
radiation — As well as giving us light and warmth, the
Sun enables the growth of plants without which we
could not survive
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https://www.blocklayer.com/sundial-pop.aspx

https://www.bbc.co.uk/bitesize/clips/z6vfb9q

https://www.bbc.co.uk/bitesize/clips/z6vfb9q

https://www.bbc.co.uk/bitesize/clips/z6vfb9q

https://www.bbc.co.uk/bitesize/clips/z6vfb9q



: : L Wla 5 & S 3

6 You can choose to show the video clip as it will only commence 3@ ° 5 - %
once you have clicked on the ‘play’ icon & 8 S ? 2

ol Pl 3

The clip runs for [3m03s] and gives an overview of how the Sun’s 3= f %—’
energy reaches the earth. <% e 5

Hand out Worksheet 5 Solar energy

variations and change they also use these measurements to help
to forecast the weather.

=
7 Task 1 This slide can be used alone or in conjunction with the S
differentiated worksheet where children can write their answers in %
the table provided for recorded formative assessment o
(9]
wm
» Ask children to use the words in the list to fill in the gaps in g—,
the sentences — once you have gone through the task, o]
the answers will appear one by one on the click of the kS
mouse =
. L . S
8 Scientists measure solar radiation in order to study climate 2
3

s~ What does a meteorologist do? — A meteorologist is a
scientist who studies the atmosphere, including
environmental effects and changes and uses analysis
and observation to understand, explain or forecast
changes in the atmosphere and its effects on the
Earth’s weather

A solar radiometer is a device used to measure the intensity of
sunlight. Pyranometers measure all the radiation from the sun.

*  Why might we need to measure light or heat energy
levels? — For horticultural and agricultural applications,
in order to make weather predictions and give UV
warnings, to enable those working in solar energy to
calculate how much electricity a solar energy
installation will produce
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https://www.youtube.com/watch?v=6FB0rDsR_rc

https://www.youtube.com/watch?v=6FB0rDsR_rc

https://www.youtube.com/watch?v=6FB0rDsR_rc

https://www.youtube.com/watch?v=6FB0rDsR_rc

https://www.youtube.com/watch?v=6FB0rDsR_rc



The first silicon based photovoltaic (PV) cell was created in 1954.
It could power electrical appliances but was not as efficient as
those we use now. Whilst not yet commonly used in the home,
solar panels were used by NASA to power satellites. By the 1970s
advancements in the technology had brought down the cost and
since then they have become increasingly viable for applications
ranging from domestic panels to solar farms, personal devices
and technology and increasingly transport like cars and aircraft.

* Do solar panels need direct sunlight to work
efficiently? - Solar panels don’t need direct sunlight to
work efficiently, they generate energy from daylight
rather than direct sunlight which means they will work
on cloudy days too.

In domestic systems, inverters are often a sealed unit located
either in the attic, garage or in a unit on an external wall.

s~ How can we utilise solar energy 24/7? - Although solar
panels don’t work at night, if a battery is installed, it
enables solar energy to be used during the night as
well.

Domestic solar panel systems are now much more affordable.
Unfortunately, this meant that the UK government decided to retire
the Feed-in Tariff in March 2019.

& Do any of the children have a solar installation at
home? If so, do they know where the inverter is
located?

10

As you go through each point on this slide, a click of the mouse
will list the name of the relevant part on the left.

A solar panel consists of layers of material each of which
contributes towards the function and efficiency of the panel.

The glass is coated with an anti-reflective material to
maximize light absorption. This also reduces glare.

Solar panels produce less glare than window glass!
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As you go through each point on this slide, a click of the mouse
will locate the relevant part on the image.

Each PV cell is made from two silicone layers and silver contacts
sandwiched between glass.

*  What do you think causes the flecks you can see under
the surface of the panel? — The flecks you see are
crystals of silicon

- direct currant cannot be used straight
from the solar panels, it is run through an inverter to
convert it to the AC or alternating current we
use in our homes. AC or alternating current is the
standard for domestic use but is also easier to
distribute through power lines and adjust to different
domestic voltages

¥ The Westmill site consists of 30 acres of over 20,000
polycrystalline PV panels. The average UK household
uses approximately* 3,100 kWh/year
(=0.0031GWhlyear), If the Westmill panels generate
4.8GWh/year how many average homes will it be able
to supply? (you may round your answer up to the
nearest 50) — Using these figures, 4.8GWh would meet
the annual electricity consumption of around 1,548
(1,550) average homes which in turn would prevent
more than 1,500 tonnes of carbon dioxide emissions
annually

* This figure is taken from
https://selectra.co.uk/energy/guides/consumption/average-
consumption-uk#

J984eyd Jejos e uo 3jdwexa 4o} |92 40 |aued Ad e jo 9jdwexd uy

“EBEE| BS

12 | You can choose to show the video clip as it will only commence ch Z ’g o 1o -
once you have clicked on the ‘play’ icon IO |go § S AN o

[ O el S )

3B £ o

The clip runs for [1m54s] and gives an overview of how the Sun’s § s & f %
energy reaches the earth. - % <3 % 5
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13 Task 2 This slide can be used alone or in conjunction with the 7%
differentiated worksheet where children can write their answers in =

the spaces provided for recorded formative assessment E

(0]

wm

* Ask children to examine the image of the solar 2
installation on the house pictured and see if they can o

answer the questions listed — answers will appear one r_se

by one on the click of the mouse <




https://www.youtube.com/watch?v=eqDVW-vbFJY&feature=emb_logo

https://www.youtube.com/watch?v=eqDVW-vbFJY&feature=emb_logo

https://www.youtube.com/watch?v=eqDVW-vbFJY&feature=emb_logo
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>
14 Many relatively low-cost products now incorporate solar E
technology. Most familiar may be items like calculators, solar 3
chargers, garden lighting and radios. =
o
. — This o
is the term used for a group or rows of multiple solar %
panels p
o
©
* Can children identify any items they may have at home S
that are solar powered? 8
15 | The possible concerns listed will be discussed in the following

slide.

* Do you have any worries about solar panels? — It is
good to discuss children concerns if there are any.
There is some sensationalist negative information
online much of which is not fact based and so it is easy
to hear false propaganda.
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They cause dangerous glare — because solar panels are
designed to absorb light and usually incorporate blackout
materials, they reflect relatively little light, less than domestic
window or even snow!

Solar panel can’t be recycled — If solar panels are removed to
be replaced by more up-to-date models they are often
refurbished and re-used. They can also be dismantled and
split into their component parts consisting of glass, plastic,
aluminium, silicon and other metals which can all be
recycled.

They require a lot of maintenance - Solar panels are
constructed to withstand harsh weather and require very little
maintenance however the panels need to be clean and
checked occasionally to ensure there is nothing blocking
them from efficiently absorbing the sunlight (bird poo, leaves
etc!) Ours are washed twice a year.

They don’t work when it is cold or cloudy — these days solar
panels do not need direct sunlight but can operate in daylight
so even when it is cloudy. They can also operate in low
temperatures, in fact panels are more efficient on a sunny
winter’s day than a hotter one.

* How can fields with solar panels in be used to attract
biodiversity? — Whilst fields used for solar panels can
still be grazed, they can also be left meadow which
attracts insects, butterflies, birdlife and small mammals

&~ What are the advantages of increased biodiversity? —
This is beneficial for rare or endangered plants and
wildlife. In terms of flora, biodiversity can improve soil
and air quality. Biodiversity of insects increases
pollination opportunities

17

You can choose to show the video clip as it will only commence
once you have clicked on the ‘play’ icon

The clip runs for [2m50s] and whilst not the Westmill site, it shows
the construction of a Solar array at Landmead Oxfordshire.
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https://www.youtube.com/watch?v=aVPlKsb-f00&feature=emb_logo

https://www.youtube.com/watch?v=aVPlKsb-f00&feature=emb_logo

https://www.youtube.com/watch?v=aVPlKsb-f00&feature=emb_logo

https://www.youtube.com/watch?v=aVPlKsb-f00&feature=emb_logo
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Like other technologies, solar technology is improving and
developing all the time making it more efficient and viable. It is
suggested that if we could cover roughly 1% of the Sahara Desert
with photovoltaic solar panels then we would be able to generate
all of the world’s electricity requirements as the sun shines
brighter in the Sahara Desert than anywhere else on Earth.

&~ Why do you think this strategy (building solar farms in
the Sahara) has not yet been implemented? — There are
logistical issues, sand is not an easy surface to build
on, it gets very hot which can reduce the efficiency of
the panels and, sandstorm mean that panels would
become obscured and need constant cleaning. It
would also be difficult to transmit the electricity to
where the demand is (the Sahara has relatively low
habitation)

*  What countries could benefit particularly well from
solar power? — Countries and continents with a higher
number of sunny days per year like India, Africa etc,
large countries/war impacted areas/geographically
hard to reach areas where it is logistically difficult to
install a grid network

19

Little Sun’s story serves as an excellent case study looking at the
difference solar innovation can make to individuals and
communities without easy access to electricity from the grid. For
every Little Sun product purchased the same product is made
available to someone without access to electricity at a

locally affordable price.

— Improving safety, giving them
personal lights to help them on long walks to and from
school, often done in the dark. Enabling them to do
homework in the light without straining their eyes

¢~ How does a product like this contribute toward greater
gender equality? — *“Little Sun is passionate about the
role we play in providing better personal safety to
women and girls after dark, and we are working
particularly hard to provide a greater impact on refugee
camps. Access to light means a safer life and better
healthcare for women and girls including reliable light
for delivering babies at night.”

*Taken from https://littlesun.com/impact/

Jdoys/wod unsanl|//:sdny
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https://littlesun.com/shop/
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You can choose to show the video clip as it will only commence
once you have clicked on the ‘play’ icon

The clip runs for [2m13s] and shows Little Sun products in use.
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Task 3 This slide can be used alone or in conjunction with the
differentiated worksheet for recorded formative assessment.

This can be done in pairs or larger teams for brain storming.

* Ask children to design solar streetlight that could be
used on pathways and roads between villages in areas
that are not on the grid to light children’s way making it
safer when they walk to school.

Each streetlight will be powered by a solar panel.

You can decide if you wish to set parameters in terms of scale and
aesthetics, these could include: Designing a streetlight that
uses biomimicry to blend into or complement its environment
or creating a design with a secondary purpose for example as
a plug in device charger.

Children might like to incorporate energy saving aspects like
a motion sensor.

An indicative solution is shown on the Worksheet 5 Solar energy
Answers sheet

A3J8u3 Je|0S G 199YSHIOM
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You can choose to show the video clip as it will only commence
once you have clicked on the ‘play’ icon

The clip runs for [2m43s] and shows the difference street lighting
can make.
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Plenary Quiz - What have you learnt?

This can be done as a quick-fire hands up quiz or pupils can be
given time to write down their own answers for formative
assessment.

* Is solar energy renewable or non-renewable energy? -
Renewable

« The Earth orbits the Sun, how does this affect our
calendar year? — It gives us seasons

* Alight meter is used to measure what? — The intensity
of light on a surface

* Solar panels are made up of many PV cells. What does
PV stand for? - Photovoltaic

* What is used to convert direct current from solar
panels into alternating current to be used in homes? —
An Inverter

*  What term is used for a group of solar panels grouped
together? — An Array

All images used are royalty free, ‘Creative Commons’ and free to
use for non-commercial purposes

Sources include:

https://www.freeimages.com

https://pixabay.com

https://unsplash.com

http://westmillsolar.coop/

http://www.weset.org/

Microsoft online pictures search (Creative Commons only)

To arrange a site visit, please go to
http://www.weset.org/?page id=126

Or email education@weset.org

These materials are free to use and reproduce however we
respectfully ask that you do not edit them
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Solar energy

ﬂo ram of study: \
Starter: g y /Key vocabulary: \

‘ ' _ ] ] ) ) Energy, electricity and renewable energy sources.

Sunset’, prompt children to imagine and discuss all the things they This may be linked to a trip to Westmill wind and solar. Sun, Sol, solar, fusion,

would miss if the sun didn'’t rise. orbit, radiate, heat
Key learning objectives, children should: energy, light energy,

Main activity: : .
climate, revolution,

meteorologist, national
grid, inverter, direct
current, alternating
current, photovoltaic,

e Be aware of the importance of the Sun in
sustaining life on earth

e Explain how and why sunlight can be harnessed

o Understand how a PV cell transforms light energy

Presentation—Lesson 5 Wind energy. Using slides, key questions,
activities and video clips to elicit plenty of discussion, introduce the
different types of energy.

Plenaries and assessment: into electrical energy
Identify potential applications for solar technolo photon, electron, arrays,
)
Use worksheet activities and review as a class on the board/screen yp PP v maintenance, recycling,
(slides 7, 13, 21) to consolidate learning. battery, quality of life,
ender equality,
AFL: 9 auany

environmental

Use questions in presentation for formative assessment. Worksheet Cross curricular links: sustainability
activities reinforce this and provide a tool to assess understanding and

Art and Design — sundial design Resources:
provide a record of AFL. 9 9
. Design and Technology - materials, structures, Presentation
Success criteria: systems, manufacture and construction ) ) i
. . . . , Linked video clips
Children will have a foundation understanding of the harnessing of solar English - vocabulary, discussion and debate . _ '
energy as a renewable resource. If linked to a site visit, children will be Detailed delivery guide

Geography — physical geography, human geography,
sustainability

Differentiation: History — Greek mythology, the history of time keeping Further suggestions
for resources that may

more able to engage with the tour and with the guide’s questions. Worksheet and answers

Involve all children in discussion using differentiated questioning -

Maths — dimensions, calculating output (side 11 i i
colour coded in teaching guide All Most Some. Where possible use g ( ) alddlearnm:. and b
visual aids to aid understanding. Video clips can also help with this. Science — the solar system, heat and light energy, understanding can be
To arrange a site visit, please go to http://www.weset.org/?page id=126 delivery guide

Or email education@weset.org
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SUSTAINABLE ENERGY TRUST

Task 1 — Using the words and numbers in the list below, fill in the gaps in the following
paragraph

Heat ~ shadows ~ radiates ~ sundials ~ 24 ~ revolution ~ star ~ length ~ Greek ~
hours ~ Sun ~ light

The Sun is our closest star, it is at the centre of our ‘solar’ system. The
word solar comes from the Greek word for Sun, Sol.

Some of the Sun’s energy radiates as far as the earth we receive this in
the form of heat and light energy.

One revolution of the earth takes 24 hours giving us day and night.

As the earth turns, the Sun seems to move across the sky

and shadows cast by objects and people will change in length

and direction, these shadows can be used to chart the passage

of time and sundials were designed to make this easier to read by dividing
the day into segments or hours.

Task 2 - Examine the image of the solar installation on the house below and see if you
can answer the following questions

| 1. Do solar panels require direct sunlight to produce energy?
No, they do not need direct sunlight as they can generate energy from daylight and so will work even
when the weather is cloudy.
| 2. What direction should the solar panels be facing in the UK?
Solar panels should be facing south to make the
most of the sun.

3. How is direct current from the panels
converted into alternating current that
can be used in the house?

DC is converted to AC using an inverter

4. Circle the point on the image
where this is happening

5. What happens to any excess
energy produced?

Any excess energy generated by domestic solar
panels is fed back into the national grid.

6. Circle the point on the image
where this is happening
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SUSTAINABLE ENERGY TRUST

Task 3 — The solar challenge!

In pairs, design a solar streetlight that could be used on pathways between villages to
light the way making it safer for children to walk to school.

e Your streetlight will be powered by a solar panel
e Work together to present your Ideas to the class
e The design must use energy efficiently and fit nicely into it's planed location

Present your ideas in the form of a drawing with notes in the space below

Shrees |

iqh‘/,f\? H

y,
‘rnofisn
Sensor

Indicative example:

Tree inspired multi-functional

streetlight design. ' :—N head height

: —
‘!‘ / J L
o . bighting
Key features: l 7 mO%f}gnwf
e  Multi height lighting A
e Motion sensors to conserve | Chorgirg Stoh on
energy /

e Integrated panels
e Fast charging station
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paragraph

hours ~ Sun ~ light

Task 1 — Using the words and numbers in the list below, fill in the gaps in the following

Heat ~ shadows ~ radiates ~ sundials ~ 24 ~ revolution ~ star ~ length ~ Greek ~

The __ isourclosest , itis at the centre of our ‘solar’ system. The
word solar comes from the word for Sun, Sol.

Some of the Sun’s energy as far as the earth we receive this in
the form of and energy.

One of the earth takes __ hours giving us day and night.

As the earth turns, the Sun seems to move across the sky

and cast by objects and people will change in

and direction, these shadows can be used to chart the passage

of time and were designed to make this easier to read by dividing
the day into segments or

Task 2 - Examine the image of the solar installation on the house below and see if you
can answer the following questions

| 1. Do solar panels require direct sunlight to produce energy?

| 2. What direction should the solar panels be facing in the UK?

3. How is direct current from the panels
converted into alternating current that
can be used in the house?

4. Circle the point on the image
where this is happening

energy produced?

5. What happens to any excess

6. Circle the point on the image
where this is happening
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Task 3 — The solar challenge!

In pairs, design a solar streetlight that could be used on pathways between villages to
light the way making it safer for children to walk to school.

e Your streetlight will be powered by a solar panel
e Work together to present your Ideas to the class
e The design must use energy efficiently and fit nicely into it's planed location

Present your ideas in the form of a drawing with notes in the space below
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paragraph

hours ~ Sun ~ light

Task 1 — Using the words and numbers in the list below, fill in the gaps in the following

Heat ~ shadows ~ radiates ~ sundials ~ 24 ~ revolution ~ star ~ length ~ Greek ~

The __ isourclosest , itis at the centre of our ‘solar’ system. The
word solar comes from the word for Sun, Sol.

Some of the Sun’s energy as far as the earth we receive this in
the form of and energy.

One of the earth takes __ hours giving us day and night.

As the earth turns, the Sun seems to move across the sky

and cast by objects and people will change in

and direction, these shadows can be used to chart the passage

of time and were designed to make this easier to read by dividing
the day into segments or

Task 2 - Examine the image of the solar installation on the house below and see if you
can answer the following questions

| 1. Do solar panels require direct sunlight to produce energy?

| 2. What direction should the solar panels be facing in the UK?

3. How is direct current from the panels
converted into alternating current that
can be used in the house?

4. Circle the point on the image
where this is happening

energy produced?

5. What happens to any excess

6. Circle the point on the image
where this is happening
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Task 3 — The solar challenge!

In pairs, design a solar streetlight that could be used on pathways between villages to

light the way making it safer for children to walk to school.

e Your streetlight will be powered by a solar panel
e Work together to present your Ideas to the class

e The design must use energy efficiently and fit nicely into it's planed location

Present your ideas in the form of a drawing with notes in the space below








