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Following the sun, to find the one / Who's

e Capture the sun's energy in a new way - at your school.
e Help Orkney to save energy and money.

o £50/£25 prizes for the best reports. (Primary and Secondary)

e Teams of up to 5 pupils can enter.

o Get your teacher to send in your results to dave.craig@scdi.org.uk,
before the Science Festival: Saturday 9th September.

e A good report is brief, but well-presented, and accurate with numbers.
It will include diagrams, sketches and/or photographs. It can be hand
written; or use a spreadsheet. If you use a micro:bit, include your code.

Prizes kindly provided by:
&

0 0
:1 :.; Solar DynamlxMﬁ
solardynamixuk.co.uk/ wirebrigade.co.uk/
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What is renewable energy? What is solar energy?

The sunis a source of energy.On a sunny day you can feel its heat
and see its light. Heat and Light are forms of energy.

Electricity is another form of energy. A solar panel converts the
sun’s energy into electricity.

Most cars and ships get energy by burning fuel. Solar panels do not
burn fuel, so they never run out of fuel. Their energy is Renewable.

How many solar panels can you find near your school?

This is what they look like:

:: Almost all the energy we use comes from the sun, one way or ano’rher‘\
""" Plants use the sun's energy to grow. Burning firewood releases solar

energy captured by a tree 30 years ago. Petrol comes from buried fossil plants,
which have stored the sun's energy for millions of years.

Our bodies get energy from food, which comes
from plants. A green field is one way of
capturing the sun's energy.

The wind and the waves are driven by the sun's heat. There are only a few ways of
getting energy which don’t depend on the sun: which one of these is being

Qeveloped in Orkney? /
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Preparation

1. Check the kit - so you know what you have.
Quantity
Solar Cell 3 For buildin
Wood 2
OPL30A10101 Large screws 5
Diode 3 Screwdriver 1
White Corrrex 1
Resistor (220 9 i))) ) . Gaffer tape 1 strip
PVC tape 1 roll
Small screws 5
DMM 1 m For micro:bit connection
oV batter Black wire 2
(for DMM)y 1 EJ 'Ui Blue W|re‘ ]
Yellow wire 1
TermingI.BIock : [(RAA Screws &nuts 3
(cut this in half) Aotetete Plastic washer 3
2. Try oqt the DMM, so you U_nders’rcmd how to use it. B L ] ‘-;:;w,,,
Set the dial to 20V and plug in the test leads as shown. 20, 200
Measure the output of an AA cell —it should read about i ,..,,/-
1.6Volts. I Mf
NB For these measurements, do not set the meter to ‘A’ or Q. ./ WZGOOZN Ve
Bad and expensive things may happen! " pr e,
Set the meter to OFF when you are finished, to save the £ g
battery. | w";c'""" e
lodoe 9,

MAsg3;*

3. Check that the solar cells are working.
Set the meter to the 20V DC range. Put the cells in sunlight — outside, or beside a window — and
measure the voltage they produce. The output should be 0.10 to 3.00V. Solar cells do not work
well with fluorescent lights or light from LEDs.

4. Choose a site outside, and work out which way

is South N
The solar panels should be in sunshine for as much //""
of the day as possible. You could puf them on a -

fence post, a wall, or a picnic table. Check your
site early in the morning, midday, and evening.
Choose a spot which is hardly ever in shadow.

To find South, check the site at Tom BST on a clear -
sunny day. The sun will then be due South. Note S -

the direction of the shadow of a post or metre stick.
At 1pm shadows will point North.
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Solar cells usually face the sun, as in

this picture. —

In summer, the sun sometimes shines
from behind the panel!

A new type of solar cell works with the
sun on either side.

They are positioned like this.  —>

Which type works better in Orkney?
No-one knows!

Find out by doing a fair test. This is
science.

In the kit there are three single-sided solar panels.

Model a double-sided cell by fixing two of these
panels back-to-back.

Compare the output of this ‘dual cell’ with an identical
single cell.

Face the dual cell East and West, and make it vertical.
(To produce energy morning and evening).

Make the single cell face South.

Tilt it back to catch the sun.

The output of the cells will depend on how well you can see the sun from your school,
and on the weather. Every school will get a different answer.
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To make this a fair test, we need to make two A Diode makes electricity go only

similar test circuits. This is engineering. one way (the way you want it to go).
The electricity from the cell has to go Anode Cathode
somewhere (otherwise its output is always 3V!). (+) (-)

The test circuit uses a load resistor. From a real ’:

solar cell, the electricity might go to a kettle or :-

vacuum cleaner. The white band on the diode poinfts

+
When you have it wired up, measure the output away from the red +ve lead.

voltage across the load resistors.

) nl &
—J)-
+ +
=+

Solar LOAD Solar
Solar LOAD ola
Cell 20 Cell 220 Cell

= * - - & - -
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Here are some suggestions for how to make a test rig.

It is your fest rig, so you can make it any way you want, using any materials.

Fix the solar cells using PVC tape (this tape is easily adjustable).

Make sure the tape does not cover the active part of the cell.

Single panel wiring Dual panel wiring

Dual Panel facing E & W Single Panel facing South
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Record your readings carefully. You can use this table, or do it another way.
A photograph would show us what your test site looks like.

Record voltages throughout the whole day, not
just the middle of the day. Check sunrise here:

v 200y

https://www.timeanddate.com/sun/uk/kirkwall l.:‘ ,,,mm

As before, set the meter to the 20V scale. fj?'f ce

Readings should be evenly spaced - e.g. every 2

hours.
Location: Date:
Time Single Dual panel Observer Naome Circle the right

(Volts) (Volts) Weo’rher

@- ‘.‘od’o
@- ‘.‘-&
@ g,‘.d’o
@- ol s b
@- *‘.‘o
@- ols dbo o
@ *d.d-
@- ‘.‘od’.
@- o s b
@- *‘.‘o
@- o> ks b
@- *&&
@- ols abo o
@- ‘.‘-&

0 o> als o

e-mail the results to dave.craig@scdi.org.uk.

7
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A vertical solar panel can collect
sunlight reflected off the ground, as
well as direct sunlight.

This works best if the ground is white,
which reflects a lot of light. White
marble chips are sometimes spread
on the ground.

Your challenge is o measure the
effect of making the ground white.

Set up the dual panel E-W as
before, and measure the output.

Add a white sheet or card, as
shown, and re-measure.

Do this at different times of day.

Don’t block the sun while taking
measurements!

Dual panel output voltage

Date:

White reflector
(Volts)

No reflector
(Volts)

Time

Observer Name

Circle the right
weo’rher

.*‘.‘o

Total

0:. ols ae
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Extension 2: capturing readings with a micro:bit

Use a v2 micro:bit to record readings at regular intervals for 24 hours, even while you
are asleep!

Read the user guide here: microbit.org/get-started/user-quide/data-logging/

Develop the program step by step, testing each step with the simulator. Here is a
typical finished programme. This one takes 3 readings every hour for 24 hours, from pin
PO and pin P1:

Notes:
the X lets you see when the microbit
on button A v pressed set logging * to false = is ready or finished.

set logging + to true » show icon

set timestamp hours: or use seconds,
set timestamp hours e P if you prefer.

»the v shows you when the micro:bit
OXC) is recording.

pause 3600000: is a 1 hour delay. To
log data column value analog read pin PO = develop the COde' set thlS to 3600 =

3.6 seconds.
column value analog read pin P1 »
0® repeat 24 times: to develop the code,

set this to 2
on butte~ C r Cre<sed /

delete log full = @

delete log full: use this to clear out
old data before you start a fresh
recording. The process takes a few
seconds to complete, give it time!

- L] i-l-i
show icon = show icon 3 =+
l- -l Ll L]

The data table in the micro:bit will look this. ) )
Time (hours) | single| dual

The three readings at each hour could be 0.03 110 210
averaged. 0.03 122 204
. 0.03 105 193

Output Voltage is recorded as a number 1.03 76 | 454
between 0 and 1024 (1024 = approx. 3.0 V). 1'03 87| 440
1.03 79| 435

You could make a graph.

If you want any help, ask you teacher to getin
touch.

www.yecscotland.co.uk

Copyright © 2023 Young Engineers and Science Clubs Scotland @scdiYESC


http://www.yecscotland.co.uk/
https://microbit.org/get-started/user-guide/data-logging/

Note that the black zero volt or ‘GND’ connection must be made to both solar panels
and to the micro:bit.

To record readings reliably, wires need to
be firmly connected to the micro:bit.

Here are two ways of making a
connection: using a crocodile clip, or a
screw, nut and insulating washer.
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Teachers Notes

Safety. The main hazards come from the tools used. Scissors are safer than craft knives. Sharp scissors
can be used for wire stripping, with a bit of practice. Eye protection is recommended when snipping
solid wires.

To involve more children, the work can be divided up. You can use two separate test rigs, rather than
the single combined rig illustrated. If you need spare/replacement bits, please ask. Multiple entries from
one school are welcome. One kit is provided free; for large classes or more than one class you can buy
additional materials from Rapid Electronics. Please ask.

In June the sun is up for 18 hours, longer than children. Do what you can! - use teamwork or helpers.

In 18 hours the sun moves round 270 degrees. (360*18/24 =270)

The solar cell is rainproof, but the meter and micro:bit need to be kept dry.

To determine the advantage of double sided panels (if any), readings from a cloudy day are just as valid -
but less exciting.

The prize is for the best report (not the highest power output). Numeracy and Literacy to fore!

Typically, the rear of a bifacial solar panel actually generates ~75% of the front side power. This is
ignored for simplicity. Data sheet: solartopstore.com/products/lg-neon-h-bifacial-lg4d40n2t-e6

Thanks to OREF who funded the ‘free’ kits and to Solar Dynamix & Wire Brigade for the prizes.
For further information, questions, or to suggest improvements, please contact yesc@scdi.org.uk

This activity helps achieve these Experiences and Outcomes:

| can investigate the use and | have used a range of electrical By investigating renewable energy
development of renewable and components to help to make a sources and taking part in practical
sustainable energy to gain an variety of circuits for differing activities to harness them, | can
awareness of their growing purposes. | can represent my circuit | discuss their benefits and potential
importance in Scotland or beyond. using symbols and describe the problems.
transfer of energy around the
TCH 2-02b circuit. SCN 3-04b
SCN 2-09a
Key areas Suggested learning activities Exemplification
Physics N3 Electricity and Energy ‘Best’ location for harnessing different | Renewables — wind,
types of renewable energy. wave, solar.
Production of Electricity Investigation into photocell production
of voltage.
Physics N4 | Generation of electricity | Research or investigate the factors
affecting the electrical output from a
range of sources, for example solar
cells or wind turbines.
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