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Daily we all use huge amounts of energy. Just look at your daily routine.

In the morning you are woken up by the clock radio. The clock radio uses
power from the electrical outlet. You get up, turn on the light, take a
shower with warm water, which was heated by oil or gas. Afterwards you
blow-dry your hair with the blow dryer. The central heating has already
heated up your house or apartment in order for you to be warm while you
eat breakfast. The water for the tea was heated with an electric kettle or
on the gas stove. The butter was kept cold over night in the fridge.

You then ride or drive to school with the bus or car which needs the
necessary fuel.

ﬁd 10 other everyday tasks or things, that in your opinion also
consume amounts of energy:

Where does the energy come from? A large amount is extracted from
fossil fuel such as: .o, e

also met by nuclear energy.

mowever these kind of energy generations have decisive disadvantages: \
¢ The fossil fuel on earth is limited.
¢ During the incineration harmful substances form, which pollute the
environment. Such as CO,, which is responsible for the warming of the
earth atmosphere.
Nuclear energy brings, despite its high safety standards the danger of a
radioactive accident. Furthermore radioactive waste occurs, which even after
Qany thousands of years still radiates radio activity. /
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The daily energy demand is reason enough to find alternative energy
sources, which are environmental friendly and possibly unlimited
available. These alternative energy forms do exist. In this relation we talk
about .................... (renewable) energy.

Here are several examples for alternative production of energy:

Renewable energy almost never come to an end!
Their inexhaustible energy flux come mainly from three not sealed sources:
- the core melting processes inside the sun,
—> the rotation energy of the earth in connection with the gravity between earth
and the stars as well as
- the earth heat, the so called “geothermal energy”.




Profi Oeco Power

LPE 2

Nature and Technology fischertechnike=='

Tihe Term Energy

We are constantly talking about energy, but what do we really mean by
that and how can we measure it?

Under energy we understand the capability of a body to perform work or

a task.

The measuring units with which energy and work is measured is called

Joule (J)

There are different forms of energy, for example:

Electrical energy orwork is
also expressed in
kiloWatthours (kWWh).

Kilo = 1000,
Watt = Performance,

Hour = Time,

through which performance is
adduced

Example:
A light bulb has a performance of 100 Watt.

It burns for over 10 hours.

The energy needed for this is:

100 W x 10 h = 1000 Wh = 1 kWh
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To demonstrate how much energy one kWh has, you carry out the
following calculation:

Requisites:
A bicycle dynamo has a performance of 3 watt When the dynamo is
turned on, the movement of the tire is turned into electrical energy.

/@ One hour of driving is transferred into how much energy?

@  Howlong do you have to drive your bike to transfer 1 kWh (1000 Wh)

Supplement:

333.33 h correspond with about 13.88 days. This means you would have
to drive your bike continuously for 14 days to transfer the energy into 1
kHw, which a light bulb needs to burn for 10 hours.

If you now think about that a family of 4 has an average energy need of
4000 kWh per year, then it becomes clear that by driving a bicycle alone
one does not get far.

Therefore we will have a look in the following at other energy extraction
resources, the renewable energies.



Profi Oeco Power LPE 2

Nature and Technology fischertechnike=='

ElergyiEiomlialedBoWers

The kinetic enerqy of water:

For hundreds of years already, humans have used the kinetic energy of
water to power machines.

Task:
/ @®©  Of what machines can you think that are directly powered by
water?

Supplement:

On all these machines the actuation principle or drive mechanism is the
same. The water is directed on the water wheel (overshot or undershot),
the wheel turns and the motion is transferred directly onto the
corresponding machine.

Building task:

4 For the clarification of this actuation principle build a model of
the hammer mill. (see construction manual page 4)

You can hold the water wheel under a faucet. Here you need to
pay attention of the rotation direction of the wheel indicated in
the construction manual.

Supplement:

In earlier times iron that was previously heated was forged in such
hammer mills.
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Task:

®  Where is the disadvantages in this way of using water
energy?
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To make energy from water power also available at other places and not
just at the “source” waterwheels and turbines are used. Theses turbines
create with the help of generators electricity.

Building task:

In order for you to see how it works, build a model of a water
turbine. (see construction manual page 7)

Supplement:

On this model we use for the generator a bell anchor motor. If the shaft
of the motor is turned, then with the help of existing magnetic fields
within the motor voltage is created, which can be taken from the
connections of the motor.

To make the connected light emitting diode (LED) light up lighter, the
waterwheel has to turn faster. To help with that a gear box is utilized. In
your case the gear box transfers in a ratio of 1:4.

Task:

ﬁ Measure with the help of a multimeter the created voltage at the
connections of the generator.

Pay attention as to how the voltage changes with the revolutions

of the water wheel.

Report your results.
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Task:

®@  Where are the advantages of power generation in
comparison to generating with fossil fuel such as coal or 0il?

©) In what way must we interfere with the environment to
effectively use hydropower?

@  In which regions can electricity be attained in this way?
Think about all types of water movement.

.......................................................................................................................

.......................................................................................................................

.......................................................................................................................

.....................................................................................................................
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Wind energy is another way of power generation from regenerative
energy. In many regions constant wind conditions exist. Kinetic energy
can again be used and turned into electricity.

Building task:

You can show this type of energy generation with the model of

a wind engine. (see construction manual page 10)

Supplement:

On this task you also use the motor as generator for power generation
and the multimeter and the light diode to see if it really works. If you hold
a blow-dryer or a table fan in front of the rotor, then it starts turning.
Depending on direction and strength of the blowing level, the rotor will
turn slower or faster. The best basis for further tests.

Task:

ﬂ Measure with the help of a multimeter the created voltage at the
connections of the generator.
Pay attention as to how the voltage changes with the position
and the “strength” of the blow-dryer.
Report your results.

Result:
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Task:
®  What are the disadvantages of wind energy in
comparison to water energy or conventional methods
to win energy?
O Goooooooooooocoooooo00000000000000000000000000000000000000000000000000000000000000000000000000000000000000C

Ecologists say, that wind turbines disfigure nature since they are
always placed in a very visible place right in the middle of open range
where they can be seen from everywhere. However, this has a special

effectively use wind energy?

reason.
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If all fossil fuel such as wood, coal, crude oil and natural gas would be all
burned and used up at once, it would correspond with the energy that the
sun radiates upon the earth in only three days. This almost never ending
supply of energy that the sun provides needs to be used to attain
electrical energy.

The solar cell

What is a solar cell and how can it be used to convert sunlight into
electrical energy?

Solar cells consist of silicon. The single disks which later form the solar
cell are only about 0.5 mm thick. these disks are doted with different
foreign atoms, this means impurities are added, which provides for a
imbalance in the silicon structure. Through this 2 different layers occur
on the silicon disk, one positive —layer and one negative n-layer.

/— metal contact

— anti-reflex
layer

n-doted
semi conductor

p-n-
changeover

" negative
loads

— p-doted
semi conductor

Left: The construction of a solar cell
loads Above: Building types of 2 solar cells

— e
positive

Simply expressed: The electrical
current occurs, because electrones
from the n-layer are activated by
the incomming light and move
through the connected user (e.g
motor) to the p-layer.

Flow of the
electrons

User
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Building task:

/ Connect the motor with the solar cell as shown on the ’ 1L -
illustration.

Push the rotor on the shaft of the motor.
Mark one flank of the rotor with a
colored dot (must be water soluble!!!)

Pay attention to polarity.

FIRST ACCOMPLISH THE TESTS DESCRIBED ON
THE NEXT PAGE.

WRITE YOUR RESULTS IN THE TABLES!

Supplement:

If the motor is powered by only one solar cell, then not much
performance will be developed (remember the rule about calculating
kWh).

To increase the performance of the motor with the help of the solar cells
from the building set, many different possibilities are available. You will
find out about them in the following experiments.
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Task:

®  Find out what lightness is necessary for the motor to turn.
First do the experiment with the light that comes through the
window, then with a workshop light and consequently with a
daylight projector. Write your results in the table.

Light source

Direction to the light
source

Revolutions of the motor
(in n/min)

Daylight

Ambient light

Daylight projector

@ With the electric and volt meter you can measure at which voltage
the motor turns and which current flows. Connect your multimeter
as you learned previously and write your results in the table.

Light source

light source

Direction to the |VoltageinV |Currentin A

Daylight

Ambient light

Daylight projector
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