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Following the sun, to find the one / Who's giving you the wings, to fly

T Capture t he isanewway-eahyeur sciyool.
1 Help Orkney to save energy and money.

1 £50 /£25 prize s for the best reports . (Primary and Secondary)

Teams of up to 5 pupils can enter.

1 Getyour teacher to send in your results to dave.craig@scdi.org.uk,
before the Science Festival : Saturday 9th Sept ember.

A good reportis 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.
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solardynamix uk.co.uk/ wirebrigade.co.uk/
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Whatis renewable energy? Whatis solar energy?

The sun isa source of energy.On a sunny dayy ou 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
sunds energy into electricity.

Most cars and ships get energy by burning fuel. Solar pane Is 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:

vVve
/ . Almost all the energy we use comes from the sun, one way or another. \

‘\ Pl ants use the sund6s energy to gro'
energy captured by a tree 30 years ago. Petrol comes from buried fossil plants,
which have stored the sunds energy for |

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

The wind and the waves are driven by t hi
getting energy which d o ndepend 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 )
Diode 3 Screwdriver 1
White Corrrex 1
Resistor  (22N) 2 ;))) ) ' Gaffer_tape Letp
PVC tape 1 roll
Small screws 5
DMM 1 For micro:bit connection
oV bat Black wire 2
atery ltra i
(for DMM) ! E olue ere- .
Yellow wire 1
Terminal Block 1 \ Screws &nuts 3
(cut this in half) M"'M' Plastic washer 3

2. Try out the DMM, so you understand how to use it.

‘ o
Set the dial to 20V and plug in the test leads as sho ~ wn. . zovmv m" 20y
Measure the output of an AA  cell dit should read about i o] &
1.6Volts. [ Mr

NB For these measurement s, do not set the meterto ~ 6A&or N. / ”””‘ \

Bad and expensive things may happen! 57N

Set the meterto OFFwhen you are finished , to save the
battery.

3. Check that the solar cells are working.
Set the meter to the 20V  DC range. Put the cells in sunlight 8 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 v

of the day as possible. You could put 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 1pm BST ona clear g
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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Main Project: Investigate Double -Sided Solar Panels

Solar cells usually face the sun, as in (a)

this picture. b

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. b

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 c ell by fixing two of these
panels back -to-back .

Compare the out put e loithéah [denscal 6
single cell.

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

Make the single ce Ilface 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 . BEvery school will get a different answer.
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To make this a fair test, we needto make two A Diode make selectricity go only

similar test circuits . This isengineering. one way (the way you wantittogo ).
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 o n the diode points

o away fromth e red +ve lead.
When you have it wired up, measure the output y

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.

Itisyour testrig, so you can m ake itany 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

¥

lon

Pl (L

¢

Dual Panel facingE & W Single Panel facing South
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Readings

Record your readings carefully. You can use this table, or do it another way.
A photograph  would show uswhat your test site looks like.

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

https://www.timeanddate.com/sun/uk/kirkwall

As before, set the meter to the 20V scale.

Readings should be evenly spaced de.g.every 2

hours.
Location: Date:
Time Single Dual panel Observer Name Circle the right
(Volts) (Volts) weather
@- & C X )

0‘.‘-&
og,anb
0‘.‘-‘-
Og,dpcb
0‘.‘.‘-
0;.‘.‘9
.g,‘.cb
0‘.‘-&
.g,d.cb
0‘.‘.‘-
.g.‘.cb
.‘.‘o‘o
0‘.‘-&

O B oo el
Total

e-mail the results todave.craig@scdi.org.uk.
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A vertical solar panel can collect
sunlight reflected off the ground, as
well as direct sunlight.

This worksbest if the ground is white,
which reflect sa lot of light. White
marble chips are sometimes spread
on the ground.

Your challenge isto measure the
effect of making the ground white.

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

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

Do this at different times of day.

Dondt bl ock the su
measurements!

Dual panel output voltage

Date:

Time No reflector
(Volts) (Volts)

White reflector

Observer Name

Circle the right
weather

0
(YL
Q- “‘
I
1 .

Total
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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 -guide/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 Xlets yousee when thamnicrobit
set logging v+ to false » |S I’eady or f|n|She.d

on button A ¥ pressed

set logging + to true » show icon

set timestamphours or useseconds
set timestamp hours = set columns |f yOU pl’efel’.

»the K shows you wherhe micrabit
SAC is recording

pause 360000ds a 1 hour delayTo

_ — e . develop the code, set this to 360-
log data column value analog read pin PO 36 Secondsl
column value analog read pin P1 »
0® repeat 24 timesto develop the code,
set this to2

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

show icon

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
Output Voltage is recorded as a number 90 oy
1.03 76| 454
between 0 and 1024 (1024 = approx. 3.0V). 1.03 87 440
1.03 79| 435

You could make a graph.

If you want any help, ask you teacher to getin
touch.
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Note that t he bl GNDKBcormection mustdé nhadeata  doth 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 , ora
screw, nut and insulating washer
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