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The Sustainable Solar Solution

Chapter

34

Related subjects: Physics (Electricity)
Applying solar energy on a
worldwide scale seems by far the
most realistic option to the pupils.

Jonah, Angelina, Debra and Allison
have chosen the solar furnace as
subject for their project.
Allison visited the solar furnace in
Odeillo when she was on holiday in
the South of France.
She was very impressed with the way
solar energy was exploited there.

First they have to find out exactly
how a solar furnace works.
Then, Allison and Debra are going to
build the model.
Jonah and Angelina are going to
which countries have the most hours
of sunshine. Can they provide enough
electricity for the whole world?
Electricity has to be transported to
countries with less sunshine.
Can the production and the transport
be guaranteed anyway?
34.1
Angelina thinks that world wide solar
power is possible. The United Nations
should protect the system.
Jonah thinks that there will always be
terroristic states that make it
impossible.
a) Whose opinion do you agree most
which? _____________________

Everyone in her group agreed with
her that, in the short run, solar
energy is the source that should
really be exploited.
They do not just want to do a bit of
research, they want to build a model
as well. An S3 project...
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b) Give at least one argument to
support your opinion. _________
___________________________
___________________________
c) Give also a counter augument.
___________________________
___________________________.
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Assignments
You are going to do a few practicals.
The practicals will give you more
insight into solar power.
Useful for your project.
Practical with solar cells
34.2

34.3

You need:

You need:



•

2 solar panels

•

the materials of assignment 34.2.

•

a small light bulb

a) Tilt the solar panel 10 degrees.

•

connecting leads

Read the voltage _____ V.

•

multimeter

Tilt the panel into more positions.

•

protractor

Make a graph of it.

a) Connect the light bulb to one solar
panel.
Connect the multimeter parallel
with the bulb.
b) Return the solar panel into the
position that produced the highest
voltage.
Partly cover the solar panel and
look again how that has
b) Hold the solar panel in the spot
where the sunlight is brightest.
c) Move the solar panel.
Read the voltage to find at which
position the solar panel produces
the highest voltage: _____ V.
Also measure the angle between
panel and horizon. ____ degrees.
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influenced the voltage.
Make a graph of it.
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34.4



Link two solar(PV)

34.6
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a) Now link two

panels , parallel.

solar panels,
in series.

Connect them to

Connect them

the light bulb.

to the light

Connect the multimeter as well.

bulb as shown in the circuit
diagram.

34.5



You need:
•

The ciruit from assignment 34.4

a) Measure the voltage across the

b) Measure the voltage across the
light bulb: _____ V.
c) Reconnect the multimeter and
measure amperage: ________ A.

light bulb: _____ V.
b) Reconnect the multimeter and
measure amperage: ________ A.

d) Which differences did you see and
measure between parallel and in
series connection? ____________
___________________________
___________________________

Two panels produce twice the
power of only one panel.
Often, a motor needs a minimum
voltage to work.
With a motor instead of a bulb, you
can investigate this, too.
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34.7

Practical with solar collector

You need:

A solar collector directly converts sun
light into heat. It heats
water in your house.
Like solar panels,
solar collectors are
attached on the
roof of the
building.

•

2 solar panels

•

a suitable electric motor

•

connecting leads

•

multimeter

a) Connect the solar panels parallel.
Connect the motor.

34.9
b) Does the motor work? Yes / No.

You need:

c) Connect the solar panels in series.

•

solar collector (with water tank)

•

lamp of 200 Watt

•

thermometer

•

stopwatch

Connect the motor.

a) Direct the solar collector towards
the sun.
Read the temperature of the
water in the tank: ____ °C.
Read it again after:
d) Does the motor work? Yes / No.

5 minutes: ____ °C.
10 minutes: ____ °C.

34.8

15 minutes: ____ °C.

Make notes of any information you

20 minutes: ____ °C.

need for your project.
______________________________
______________________________
______________________________
______________________________
_____________________________.
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b) Make a graph of the rise in
temperature.
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34.10

Do you need some theory?

a) Let the lamp shine on the collector

Solar collectors produce heat

and repeat assignment 34.9.
Start with refilling the tank with
cold water of the same
temperature.
Read the temperature of the
water in the tank: ____ °C.
Read it again after:
5 minutes: ____ °C.
10 minutes: ____ °C.
15 minutes: ____ °C.
20 minutes: ____ °C.
b) Make a graph of the rise in
temperature.

c) Compare the the results of
assignments 34.9 and 34.10.
Do they differ? Yes / No.
Describe the difference.
___________________________
___________________________
34.11
Make notes of useful information:
______________________________
______________________________
______________________________
_____________________________.
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When you are basking in the
sunshine, you get hot. Water can be
heated in the same way.
Put a long and preferably black hose
filled with water in the sunshine.
The water is heated by the sun.
Hot water is lighter than cold water.
The water will slowly begin to flow.
If you situate a water tank at a
higher level than the collector, you
can store the hot water in it.
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Photovoltaic cells

Photovoltaic (PV) cells directly
convert sunlight into electricity.
A single solar cell produces very little
energy; too little to be of any use.
However, a lot of linked solar cells (a
solar panel) produce an amount of
energy that can actually be used.
Solar furnaces are collectors

CSP systems, Concentrated Solar
Power systems, can harnass even
more heat from the sun.
Mirrors reflect the rays of sunshine
and focus them on one point.
The temperature at that point rises
sharply and gets hot enough to
transform liquid into gas, which can
be used to generate electricity.
The picture above shows a system in
which each mirror reflects the light
to a pipe system, containing liquid.
In a solar furnace, like the system in
Odeillo, the heliostats reflect the light
to one central point, the furnace.
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Solar cells can be connected in two
ways: in series and parallel.
An in-series connection results in a
higher voltage. A parallel connection
increases the amperage.
There is more to sunlight…

Sunlight heats the land; the air above
it also warms and rises, thus creating
the wind. This wind
causes the wave motion
of the sea.
Plants absorb sunlight
to grow, so biomass is
actually the result of
sunlight, too.
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Storage is the challenge

Solar cells are more and more used in
remote and sunny places.
During the day, the solar panel
converts enough sunlight into electric
power.
But a lot of devices need electricity at
night as well.
So, at certain times you have a too
much energy and at other times not
enough. That is why you have to
store the surplus energy.
This can be done in various ways.
Accumulators and rechargeable
batteries are suitable and they are
easily available.
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Another possibility is pumping up
water with the energy that you do
not need at that moment.
Later, this water is dropped again in
order to retrieve its power.
During summer, the surplus heat of
the sun can be stored in the ground.
The hot water is pumped deep into
the ground in summer and pumped
up again in winter.
You can also store the cold of winter
in the same way and use it again in
summer.
Conversion Efficiency

When you use an energy converter,
some of the energy that had been put
into it will be lost during the
conversion process.
A 100% efficiency will never be
reached. There is always some loss.
The energy efficiency is the amount
of useful energy produced by the
converter divided by the amount of
energy that has been put into it.
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34.12
e) What are heliostats?
A set-up of mirrors that _______
__________________________
__________________________
f)

In what position do you have to
put a solar panel in order to work
best? ______________________

g) “The actual output of a solar cell
is 20%”, but what does that
actually mean? ______________
__________________________.

Do you know...?

h) Why is solar energy renewable
energy? ____________________

34.12

___________________________

a) What is the main disadvantage of

__________________________.

solar energy? _______________

i)

What is a solar collector?

__________________________
b) Mention two advantages of solar
cells.
1 _________________________
2 _________________________
c) Mention three ways of storing
solar energy.

__________________________

1 _________________________

__________________________.

2 _________________________
3 _________________________
d) Cultivating biomass is also a way
of storing solar energy. Explain
this.
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j)

What is the efffect of connecting
two solar panels parallel?
The voltage ________________
The amperage ______________

k) What is the efffect of connecting

___________________________

two solar panels in series?

___________________________

The voltage ________________

__________________________.

The amperage ______________
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