
 

                   

 

Sheet 5 - Renewable Energy: green (clean) 

electricity 

 

Introduction 

Europe committed to reduce the energy sector’s 

environemental impact, with particular emphasis on saving 

(cfr Sheet 7). Reducing the coal-powered energy, which 

produces high amounts of greenhouse gases, and 

promoting renewable energies, with low carbon emissions, 

is a key strategy to combat the climate change). By 2020, 

The EU wants to produce 20% of its energy from renewable 

sources and they will become 27% by 2030. The future 

technology will be therefore increasingly based on clean and 

inexhaustible energy flows worldwide: especially sun, water 

and wind, but also geothermics  and biomass. Our 

educational committment is to make the students aware of 

the main types of primary energy sources and the fact that 



 

                   

their knowledge is, and will be, a necessary but complex 

competence for our economy and our labour market. All 

activities are based on the practical discovery of appliances 

that remind us the ones currently used to produce 

renewable energy, overlooking the thermal renewable 

energy, subject of another section (sheet 8).  We opted for 

simple activities, that don’t require any specific technological 

knowledge, but only the capacity to imagine and plan  an 

artifact,  to meet the diverse educational competences. 

 

 

Class activity 

 

1. THE SUN 

 

Materials 

- Photovoltaic  (solar)cells 

- electric wires 

- tester 

- light source (sunlight or lamp) 



 

                   

- fridge 

- coloured film (filters) the same size of the cells 

- goniometer 

- cardboard 

 

Nota: You can find ready-for-use kits devoted to this activity 

(for ex. “Solar assistant”) 

 

Carryin out 

  

Explain the purpose of the activity to the students: Test and 

show how a photovoltaic cell responds to: different light 

wavelength,  darkness, different light orientation, light 

intensity and temperature, to try to maximize the use of light 

as a source of electricity. 

Get the students to set up the kit, emphasizing all  safety 

precautions. 

While using a light source, ask the students to find the best 

inclination  to maximize the electricity flow (and measure it 

with a goniometer). 



 

                   

Once the best angle is found show all the different scenarios 

used to test the kit: with the light source on, with a reduced 

light (cover the panel with cardboard), with filters covering 

the surface of the cell, with a cold cell (after being in the 

fridge) and with a cell at room temperature (the analysis of 

the effect depending on the temperature should be tested in 

advance because the effect could be not  noticeable with 

the lab materials used). 

For each case tested, discuss with the class the possible 

results in advance and, afterwords, verify, through 

experimentation the forecasts.  

Ask the students to use charts to log the results. 

The charts will indicate the produced voltage: 

- depending on the inclination compared to the table-top 

- depending on the temperature (after 1 hour in the fridge, 

after 30 min in the fridge, at room temperature..) 

- depending on the coloured filter (yellow, blue, red…) 

- depending on the percentage of panel coverd by 

cardboard (half, a quarter, completely covered exc.) 

 



 

                   

 

2. WIND 

 

Materials 

- Hairdryer 

- ballpen 

- big pen cap 

- 2 small clay balls (aprox. 5 cm diameter) 

- Plastic bottle 

- 4 plastic spoons 

 

Carrying out 

Stick the ballpen through one of the clay balls so that it 

passes through its poles.  

Set the pen with the ball perpendicularly on the neck of the 

bottle making sure it doesn’t move (fill the bottle with water 

to make it more stable). 

Stick the cap through the second clay ball. Stick the plastic 

spoons on the ball at equal distance: Now you have a wind 

turbine. 



 

                   

Set the “turbine” on the base (the cap should be set on the 

ballpen). Use the hairdryer to simulate the wind and check 

the movement. This experiment emphasizes how we can 

convert wind mechanic energy into labour. 

 

 

3. WATER 

 

Materials 

- funnel 

- clear plastic container 

- Water pot 

- cork 

- plastic teaspoons 

- tape 

- wooden stick 

- string 

- small weight 

- water  

- timer 



 

                   

- measuring tape 

 

 

 

Carrying out 

Get the students to build an 

hydraulic wheel modelling 

(as seen in the picture)giving 

the students all the 

disassembled parts. The 

hydraulic wheel made of cork 

and spoons represents a 

water turbine. When you pour water from the water pot on 

the turbine, the force of the water hitting the blades rotate 

the axis which is attached to a string. The string lifts the 

weight. This experiment points out how mechanical energy 

can be transformed into labour. 

Try to change the height from where you pour the water: 

measure each different height and log the times needed to 

complete the job. 



 

                   

 

 

 

Suggestions (storytelling/gamification) 

Those three activities can be all introduced as a challenge 

where the students have to improvise to become inventors 

(singularly or by groups). Those inventors are on a mission: 

they must assemble a working device in the shortest time. 

Afterwords you can set up a challenge testing the 

performance of each device. 

 

 

Cross cutting suggestions 

 

GEOGRAPHY: Search your country’s solar maps and find 

what are the areas with maximum and minimum insolation. 

Try to find out if the areas with maximum insolation have a 

high rate (presence) of solar panels. 

 

HISTORY: Find an area, close to the school, where there 



 

                   

are wind or hydraulic turbines (even  small size ones). Get 

the students to make a research aimed to find out what 

existed on the same spot 300 years ago: Is it possible that 

some mills were there? And what is left of them? Check the 

topography. This activity wants to show how wind and water 

have been the main primary nergy sources on which the 

european society relied for thousands of years. Later on, 

ask the students  to find out when the first solar panels have 

been built. 

 

LITERATURE/ARTS: As in the “history” approach, get the 

students to find some local works where wind or water 

power is quoted. An example for France: the construction of 

a windmill as an energy source used by the castaways in 

Jules Verne book “the mysterious island”. 

 

 

Web search 

 

European Environment Agency  



 

                   

EU energy indicators, from electricity production to final 

consumption. 

http://www.eea.europa.eu/themes/energy/indicators#c7=all&

amp;c5=all&amp;c10=&amp;c13=20&amp;b_start=0 

 

How a photovoltaic cell works (VIDEO) 

The photovoltaic cell functioning explained by Charity 

Engineering Timelines.  

https://www.youtube.com/watch?v=he_JjrXEfN0 

 

 

How to produce electricity from hydraulic power(VIDEO) 

An indian cartoon shows the functioning of a hydroelectric 

plant in a simple way. 

https://www.youtube.com/watch?v=Uhjhufhg3Xk 

 

How to produce electricity from wind power (VIDEO) 

An indian cartoon shows the functioning of a wind-powered 

generator in a simple way. 

https://www.youtube.com/watch?v=45Xh7FKS9nM 

http://www.eea.europa.eu/themes/energy/indicators#c7=all&amp;c5=all&amp;c10=&amp;c13=20&amp;b_start=0
http://www.eea.europa.eu/themes/energy/indicators#c7=all&amp;c5=all&amp;c10=&amp;c13=20&amp;b_start=0
https://www.youtube.com/watch?v=he_JjrXEfN0
https://www.youtube.com/watch?v=Uhjhufhg3Xk
https://www.youtube.com/watch?v=45Xh7FKS9nM


 

                   

 

 Micro-hydro (VIDEO) 

UN video showing how small hydroelectric systems, applied 

to small waterfalls, are a path to sustainability. The example 

of Nepal. 

https://www.youtube.com/watch?v=MXYJYNZpPmo 

 

Two examples of do-it-yourself wind generators 

(TUTORIAL) 

 An italian video showing how to produce electricity, through 

wind, at home. An experiment that can be carried out at 

school too:https://www.youtube.com/watch?v=4jnVyKRbUzk 

ScienceTube version: 

https://www.youtube.com/watch?v=AS74oAmjpxU 

 

Mr W (VIDEO) 

An advertising campaign about wind use sponsored by the 

german Ministry of Environ,ment. 

https://www.youtube.com/watch?v=2mTLO2F_ERY#t=85 

 

https://www.youtube.com/watch?v=MXYJYNZpPmo
https://www.youtube.com/watch?v=4jnVyKRbUzk
https://www.youtube.com/watch?v=AS74oAmjpxU
https://www.youtube.com/watch?v=2mTLO2F_ERY#t=85


 

                   

 

Do-it-yourself hydroelectric plant(TUTORIAL) 

 You can produce electricity through water power, even at 

home, if you try hard enough: 

https://www.youtube.com/watch?v=6_NlQFQbtu0 

https://www.youtube.com/watch?v=6_NlQFQbtu0

