
                                             
                                                      

1 

Scientific Concepts in the Production of 
Sustainable Energy 

KA229 2019-1-IT02-KA229-063244   
  

 

 

 

“STE(A)M IDEAS FOR HIGH SCHOOL…& SOMETHING MORE” 

Final Project Brochure 

Erasmus+ - KA229 2019-1-IT02-KA229-063244 

2019-2022 

 

 

   

 

The European Commission's support for the production of this publication 

does not constitute an endorsement of the contents, which reflect the views 

only of the authors, and the Commission cannot be held responsible for any 

use which may be made of the information contained therein 



                                             
                                                      

2 

Scientific Concepts in the Production of 
Sustainable Energy 

KA229 2019-1-IT02-KA229-063244   
  

 

COORDINATOR 

ISTITUTO OMNICOMPRENSIVO “R.MATTIOLI -S.D’ACQUISTO” SAN SALVO - ITALY   OID -E10070094 

 

 

PARTNERS 

HIGH SCHOOL OF ECONOMICS AND FINANCE VASIL LEVSKI – BULGARIA 

 

ESCOLA SECUNDÁRIA COM 3º CICLO D. DINIS – PORTUGAL 

 

SHMK  "DRITA" KICEVO - THE REPUBLIC OF NORTH MACEDONIA 

 

OZEL CANIK UGUR ANADOLU LISESI – TURKEY 

 

  



                                             
                                                      

3 

Scientific Concepts in the Production of 
Sustainable Energy 

KA229 2019-1-IT02-KA229-063244   
  

 

 

 

CONTENTS 

 

 

 

INTRODUCTION……………………………………………………………………………………………………. p.4 

 

Chapter 1: Traditional and alternative sources of energy and STEM……………………… p.6 

 

Chapter 2: Water energy and STE(A)M……………………………………………………………. …… p. 10 

 

Chapter 3: Wind energy and STE(A)M……………………………………………........................     p. 19 

 

Chapter 4: Solar energy and STE(A)M……………………………………………………………………     p. 24 

 

Chapter 5: Sustainable energy in the future – designing smart, green city models…. p. 28 

 

Conclusion: It’s time to act……………………………………………………………………………………. p. 30 

 

 

 

 

 

 

 

 

 



                                             
                                                      

4 

Scientific Concepts in the Production of 
Sustainable Energy 

KA229 2019-1-IT02-KA229-063244   
  

 

INTRODUCTION 

 

The project “Scientific Concepts in the Production of Sustainable Energy” is a project that started in 2019. 

The countries involved in its implementation were: Italy, Bulgaria, The Republic of North Macedonia, Portugal 

and Turkey.  One of the main objectives of the project was to create the ground for peer learning where 

participants could exchange best practice examples to cooperate and share projects in the area of renewable 

energy resources, sustainable production and consumption through activities designed for students. The 

three-year activities were marked by a strong sense of responsibility, collaboration, and teamwork: the 

health emergency prevented the physical meetings but gave the opportunity to build a stronger partnership 

through virtual meetings both for teachers and students. As originally intended, the project aimed to be a 

key instrument in a student-centered approach to developing students' knowledge, awareness, skills and 

competencies in the field of sustainability, by carrying out researches, project-based learning products, 

interdisciplinary laboratories in the STEM field related to the production, usage and impact of alternative 

sources of energy.1 

Why Sustainable Energy? 

Climate change and environmental degradation are an existential threat to Europe and the world. To 

overcome these challenges, Europe needs a new growth strategy that will transform the Union into a 

modern, resource-efficient and competitive economy in the near future. The European Green Deal is the EU’s 

strategy for reaching its 2050 climate goal which depends on a healthy planet. Current climate- and 

environmental-related challenges require an urgent and ambitious response matching the 17 Development 

Goals of the Agenda 2030. As we all know, the agenda is a plan of action for people, planet and prosperity, 

through the most ambitious global challenge of strengthening universal peace in larger freedom and 

eradicating poverty in all its forms and dimensions.  

Our project is devoted to educating the students and their communities to develop their understanding about 

scientific concepts and processes in the production of sustainable energy, improving their awareness about 

alternative sources of energy and how their usage can be enhanced as well as improving collaboration, team 

work and communication skills and develop soft skills – critical and analytical thinking, creativity – in order 

to foster students’ interest and employability and to enable teachers to share school models and practices. 

Building self-awareness and intercultural awareness of young European citizens, promoting European active 

citizenship and EU policies in the field of renewable energy usage, developing cultural and scientific 

awareness, in an inclusive and sharing perspective, will stimulate actions towards the transformation of 

European society and economy, which in turn needs to be cost-effective, fair and socially balanced. 

Why did we decide to do this brochure?  

First of all, we wanted to keep everything that we had worked on during the project. The cooperation 

between 5 countries: Italy, Bulgaria, The Republic of North Macedonia, Portugal, and Turkey was very 

successful. This brochure helps us share the experience we have as educators with others who are in the field 

every day.  

 
 

1  https://twinspace.etwinning.net/94165/materials/files  

https://twinspace.etwinning.net/94165/materials/files
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Secondly, we want to reach as many teachers and students as possible from different parts of Europe. This 

collaborative effort is supposed to be a guide and a help for those who want to enhance a new approach to 

Sustainable energies solutions. We strongly believe that this guide for practitioners has its place among all 

the existing documents.  

 

https://www.gem.wiki/Termoli_power_station 

https://www.sorgenia.it/la-centrale-di-termoli  

Ciclo combinato | Sorgenia 

 

The following video has been contributed to the Scientific Concepts in the Production of Sustainable Energy 

partnership on their work-shop visit of the Sorgenia Power Plant in Termoli, on 10th November 2021. The 

video explains how a combined-cycle works - https://youtu.be/eeiu-wcyEbs  

 

 

 

 

 

 

 

 

 

  

https://www.gem.wiki/Termoli_power_station
https://www.sorgenia.it/la-centrale-di-termoli
https://www.sorgenia.it/ciclo-combinato
https://youtu.be/eeiu-wcyEbs
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CHAPTER 1 

 

TRADITIONAL AND ALTERNATIVE SOURCES OF ENERGY AND STE(A)M 

 

This section is meant to illustrate how alternative sources of energy can practically become part of our 

common lives.  The Renewable Energy Directive and its updates establish an overall policy for the production 

and promotion of energy from renewable sources in the EU. Since it was first published, many other different 

programs were implemented to tackle the global climate change concern about the future of the planet. The 

European Green Deal2 is the EU’s strategy for reaching climate neutrality by 2050, delivering on its 

commitments under the international Paris Agreement.  

The purpose of providing students with STE(A)M experiences is to practically make them aware of how 

powerful our impact can be towards the green transition: sustainability, in fact, includes a polyhedric vision 

based on adequate politicies, research, monitoring and awareness. This is clearly expressed in the 'Fit for 55' 

legislative package, where concrete measures to reduce emissions and decarbonise the economy are 

proposed to EU member states to make the green transition a reality 3. 

 

CALCULATING THE ECOLOGICAL FOOTPRINT – STEM laboratory4 

 

The “calculating your ecological footprint STEM laboratory” aims at raising the participants’ interest in the 

matter of responsible energy consumption and use of alternative energy sources, enhancing environmental 

awareness and proposing alternative lifestyle habits. By testing online tools like EPA’s climate change 

calculator5, National Geographic’s Personal Energy Calculator 6 to evaluate one’s own country carbon 

footprint, students are encouraged to become aware of the importance of daily action on global 

environmental issues.  

Taking a plane, eating a steak or turning on a light bulb: you are taking actions that emit CO2 or greenhouse 

gases. And you are thus contributing to global warming of the climate. In fact, it is now demonstrated that 

the accumulation of greenhouse gases in the atmosphere, caused by human activities, is the main cause of 

the Earth's rising temperature and climate change. 

And energy is not only necessary for most of the activities we perform, but the entire industrial production 

system of the current economic model requires considerable energy consumption, the production of which, 

still coming mostly from fossil sources, results in greenhouse gas emissions. 

 
 

2 https://www.consilium.europa.eu/en/policies/green-deal/   
3 https://www.consilium.europa.eu/en/infographics/fit-for-55-how-the-eu-will-turn-climate-goals-into-law/  
4 Twinspace-  https://twinspace.etwinning.net/94165/pages/page/2368073  
5 https://www3.epa.gov/carbon-footprint-calculator/   and  https://www.epa.gov/ghgemissions/household-carbon-
footprint-calculator  
6 https://www.nationalgeographic.org/activity/energy-sources-and-energy-use/  

https://www.consilium.europa.eu/en/policies/green-deal/
https://www.consilium.europa.eu/en/infographics/fit-for-55-how-the-eu-will-turn-climate-goals-into-law/
https://twinspace.etwinning.net/94165/pages/page/2368073
https://www3.epa.gov/carbon-footprint-calculator/
https://www.epa.gov/ghgemissions/household-carbon-footprint-calculator
https://www.epa.gov/ghgemissions/household-carbon-footprint-calculator
https://www.nationalgeographic.org/activity/energy-sources-and-energy-use/
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The goal of the Paris Agreement, which came into force in November 2016, is to contain the rise in the Earth's 

temperature well below 2°C, seeking to limit the increase to 1.5°C. To achieve this goal, it is necessary to 

decarbonize the economy, that is, to make the path to the transition to an economic system that 

progressively reduces emissions. 

A key step in being able to define a climate mitigation pathway is to be able to quantify emissions in order to 

understand what the contribution of human activities, and particularly economic, to the increase in 

greenhouse gases. An effective tool for this purpose is the carbon footprint calculation. 

The carbon footprint is, in fact, an indicator whose calculation makes it possible to estimate the amount of 

climate-altering gas emissions, that is, those with an effect on climate warming, generated directly or 

indirectly by an individual, company, event, product or nation. 

The measure used for carbon footprint is expressed in terms of tons of CO2, as stipulated in the Kyoto 

Protocol, an international agreement signed in 1997 to combat climate change. The CO2-equivalent measure 

is used to indicate the impact on global warming of a certain amount of greenhouse gas compared to what 

the same amount of CO2 would have. 

The origin of the name "carbon footprint," comes from the concept of Ecological Footprint Analysis (EFA), 

which is the environmental accounting system that allows the annual consumption of a given person, 

community or nation to be translated into the "virtual hectares" of land that would have been needed to 

produce it sustainably. The method was developed by Mathis Wackernagel and William Rees in the early 

1990s at the University of British Columbia and allows us to calculate how many planets like Earth would be 

needed to sustainably regenerate what we consume. Currently, the ecological footprint measure tells us that 

we use the resources of two planet Earths (1.75 to be precise) to produce our consumption. It is therefore 

necessary to take a step back. 

Through the ecological footprint we can understand how sustainable our lifestyle or that of the economy is 

by considering all stages of the production process. 

WORKSHOP: Calculating Your Carbon Footprint 

In this activity, students are asked to reflect on their carbon footprint and what it means. It could also be 

required to apply their knowledge of writing and balancing chemical equations and stoichiometry 

calculations to estimate their carbon footprint. However, if students do not have this type of scientific 

knowledge, they will follow some basic guidelines given by 

expert teachers or students in the group. 

In our Erasmus+ project, students were divided into 

international groups. By carrying out the activities, they 

could understand how important it is to know the  quality 

and quantity of one's ecological impact on the 

environment around them. The ultimate goal of the 

workshops was to provide students with the ability to 

calculate their own ecological footprint using appropriate 

online tools - EPA’s climate change calculator7 , National 

 
 

7 https://www.climate.gov/teaching/resources/carbon-footprint-calculator-climate-change-us-epa  

https://www.climate.gov/teaching/resources/carbon-footprint-calculator-climate-change-us-epa
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Geographic’s Personal Energy Calculator8 - by identifying in tables and graphs what data to collect for that 

calculation. 

Students examined their own water consumption, use 

of plastics, use or non-use of electrical appliances, use 

of environmentally friendly transportation, and their 

eating habits. 

After entering the data, the students were able to 

compare the various levels of ecological impact. 

This resulted in posters9 made in international groups, 

which were very interesting and significantly improved 

the participants' awareness of their ecological "weight"" 

and behaviors in everyday life10. 

   

 

PHYSICS & CHEMISTRY – STEM READY TO GO 

 

A) Physics Laboratory - PHOTOVOLTAICS IN THE SPECTRUM OF RENEWABLES 

Solar energy is  both renewable and green power source: the sun produces energy naturally and solar power 

does not emit carbon dioxide; however, like most other energy sources, generating solar power has an impact 

on the environment, although it is fairly low. 

The Physics laboratory aims at demonstrating the students how photovoltaic system works. By using 

leXsolar-PV Ready-to-go kit for school, students can observe:  

1. How photovoltaic systems work 

2. The components of a photovoltaic system 

3. The factors that affect the efficiency of photovoltaics 

4. Carry out experiments 

The ultimate goals of the workshops are to let the students 

1. observe the Photovoltaic Solar Panel Efficiency to explore the effect of changing the angle of a small 

PV panel on its electrical current output; 

2. realize how factors such as the angle of the sun, panel temperature, specific circuit characteristics, 

and reflected radiation determine the efficiency of solar panels; 

3. deal with balancing voltage and current output to create the largest power output (using Ohm's law 

and the electrical power equation [power = voltage x current]); 

4. examine the effect of concentrating solar radiation on PV panels. 

 
 

8 https://www.nationalgeographic.org/activity/energy-sources-and-energy-use/  
9 https://youtu.be/daiNKDkT1FA  
10 https://twinspace.etwinning.net/files/collabspace/5/65/165/94165/files/beafff993.pdf   

https://www.nationalgeographic.org/activity/energy-sources-and-energy-use/
https://youtu.be/daiNKDkT1FA
https://twinspace.etwinning.net/files/collabspace/5/65/165/94165/files/beafff993.pdf
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Details about the preparation and the experiment itself can be found at the following link: 

https://twinspace.etwinning.net/94165/pages/page/2366670  

 

B) Chemistry Lab: PREPARING SANITIZING LOTION 

The Health Emergency due to the spread of Pandemic Sars-Covid 19, has forced the whole world to change 

daily habits especially if we think about hygiene and contact with people.  

The experiment aims at providing students with the necessary steps to autonomously prepare their own 

sanitizing lotion without spending money on commercial products or when there’s a lack of this type of 

products. 

The activity is detailed at the following link: 

https://twinspace.etwinning.net/94165/pages/page/2366671  

 

    

Physics Laboratory - PHOTOVOLTAICS IN THE SPECTRUM OF RENEWABLES 

 

  

Chemistry Lab: PREPARING SANITIZING LOTION 

  

https://twinspace.etwinning.net/94165/pages/page/2366670
https://twinspace.etwinning.net/94165/pages/page/2366671
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CHAPTER 2 

 

 WATER ENERGY AND STE(A)M 

 

Water energy and STE(A)M 

In this chapter we intend to show how water energy influences our life. How energy is produced through 

water. But we also refer to the strengths and weaknesses of water use, which as we all know is nowadays an 

essential and scarce resource. 

The experiments performed at school by students as well as the visits to the Polytechnic Institute of Coimbra 

(ISEC) and the Energy Museum of Seia were a means of disclosure and awareness to all students and teachers 

in the approach of water energy and STE(A)M. 

This mobility was carried out in troubled times of the beginning of the war between Russia and Ukraine, a 

fact that sensitized us enough being used as a means of dissemination in this project. 

Background 

Hydroelectric power plants use the difference in energy between the level upstream (reservoir) and the river 

downstream. This energy makes the blades of a turbine turn, creating a rotation movement of the shaft of a 

generator, which in turn produces electricity. Run-of-the-river plants do not have a reservoir but take 

advantage of the natural flow of the river, when this occurs.  

In Portugal the production of electric power, especially to feed small public lighting and industrial facilities, 

using water, through turbine-generator groups, began in the last decade of the 19th century. 

The first Portuguese hydroelectric power plant came into operation on March 31, 1894 on the Corgo River, 

near Vila Real, with an installed power of 120 kW. 

With the electrification of the country, from 1920, through regional systems and medium-sized hydroelectric 

plants, acquiring an expressive dimension in the 1950s, with the beginning of the construction of large 

hydroelectric plants, among which stand out those of Venda Nova, Castelo do Bode, Cabril, Picote and 

Miranda. The global power installed today in large-scale plants exceeds 6000 MW. 

 From the end of the 1980s, the small hydroelectric plants, had an increase, with the entry of independent 

producers of electricity. The Aguieira hydroelectric plant, located in Aguieira, started operating in 1981. 

 From 2005 there has been a gradual increase in the renewable power installed in Portugal, and today the 

electricity generation park has 56% more installed power than in that year. Since 2011 the installed fossil 

power has been showing a reduction which was accentuated this last year with the deactivation of the Sines 

and Pego coal plants. 

 Between January and August 2022, 11.11% of the energy produced in Portugal is of hydro origin. 
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STEAM Creativity Laboratory – Arts 

Water song for Ukraine 

Activity that was prepared in the future room, where 

students made a complete song about water and the 

Russian-Ukrainian conflict based on the song by Jonh Lenon 

"Imagine". 

The lyrics were created in mixed groups of different 

nationalities, where each group made one or two choruses 

about the theme. The end result was a mixture of emotions 

and learning among all that led the students to a deep 

reflection about our world having allied with water. 

 

Imagine 

 

Imagine there's no water 

It's not easy to try 

No energy for us 

The only thing that’s left it’s to cry 

Imagine all the citizen                                               

Livin' for today 

Ah 

Imagine there's no more Erasmus 

It isn't hard to do 

No peace, no energy 

And no water, too 

Imagine all the people 

Livin' life in peace 

You 

You may say I'm a dreamer 

But I'm not the only one 

I hope someday peace will join us 

And our energy will live as one 

Imagine having no water 

We would have no peace 

The world will be in hunger 

And the energy won’t progress 

Imagine all the Erasmus people 

Sharing peace all over the world 

You 

You may say I'm a dreamer 

But I'm not the only one 

I hope someday you'll join Erasmus 

And the world will be a peaceful one 

 

“Communicate, create, feel  water” is an Icebreaking STEAM activity centred on the value of feeling natural 

resources as powerful elements of the souls and lives of every men. 

POEMS  

 Water is life 

Water, 

The reason of our life 

Without water we wouldn't exist 

Without water we wouldn’t have food 

Without water we would not have life 

 

Group 1 led by Daniela Neves 

 

 

 

 Water… 

Water is pure, 

Water is natural, 

Water is healthy, 

Water can help all, 

Water is simple, 

Water is free, 

Water can help the lives, 

The lives of you and me. 

 

Group 2 led by Nuno Samuel Vilas Aleixo (adapted from 

Olivia Taylor) 
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 Water and Portugal 

Water, 

Portuguese sea, the one that we love 

Pure beauty that goes with the waves 

Calling everyone to know 

The secret that the sea tells 

The odd union felt in our hearts 

Makes us start to move 

Going beyond the Gods 

That hasn't given us pleasure so far. 

 

Group 3 led by Alexandra Maleiro 

 

 

 

 Water 

The Earth is made of water  

As well as people…  

Stop the waste!  

Save water: that’s urgent!  

 

Water may be blue  

green or transparente 

 but the environment  

is the most important! 

 

Water makes mills spin 

Water makes the whole world goes round 

Water doesn’t rest 

Water makes people sail 

 

In the salty seawater 

A footprint we leave 

Then we play in the sand 

As if we were an eel 

 

The water of the oceans  

Doesn’t belong to no one  

Except the Portuguese sea  

That unites us as one 

 

Water is energy that makes us  

move through mountais, valeys or plains  

It makes us grow, learn and recognize that we mustn’t  

disrespect water, but preserve. 

 

Where there’s no water, there’s no life  

Drought remains  

Farming doesn’t grow  

Earth becomes dry  

From the sky, it comes only the light  

The cattle don’t breed  

And farmers don’t feed. 

 

Group 4 led by Anaísa e Adriana 

 

LESSONS AND STEAM EXPERIMENTS IN THE LABORATORY 

 

An interactive exhibition took place in the Chemistry lab, where the supervisors were students from 11th 

grade class B. The students were invited to perform several physics and chemistry experiments. The themes 

were varied from optics, mechanics, electromagnetism, fluids, sound, polymers, complexation reactions, 

synthesis and redox. In all experiments a short explanation of the observed phenomena was made, and a 

great enthusiasm was registered both from the monitors and from the participants. It was a very entertaining 

couple of hours and helped to increase the knowledge about these two sciences. Science is magic 

understood. All experiments are replicable. 

A. Precipitation reaction of the aqueous solution of lead iodide 

Theoretical introduction 

A chemical reaction is a transformation in which the reactants are different from the products of the reaction. 

Precipitation reactions are chemical reactions that occur by bringing substances together to form a soluble 

salt that remains solid, which we call a precipitate and is deposited by gravity. 

It is these reactions that are responsible for mineral formations. 
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Materials and reagents used: 

- Gobelé 

- Squirt bottle 

- Glass rod 

- Water (l) 

- Lead nitrate (II) (s)  

- Potassium iodide (s) 

- Sodium carbonate (s) 

 

1st chemical reaction performed: 

Procedure: 

1. We prepared aqueous solutions with the three reactants; 

2. In a same beaker we added a little of the solutions of Lead Nitrate(II) (aq) and Potassium Iodide (aq); 

3. We observed the results. 

 

Observations:By adding the solutions of Lead Nitrate (aq) and Potassium Iodide(aq) together we observed 

the formation of a yellow solid. 

 

Conclusions:Pb(NO3)2 (aq) + 2KI (aq) 2KNO3 (aq) + PbI2 (s). 

A yellow solid, lead odide (s), was formed, this being the precipitate of this reaction. 

 

2nd Chemical reaction 

Procedure : 

1. we put together some of the solutions of Lead(II) Nitrate (aq) with Sodium Carbonate (aq). 

2. We observed the results.   

 

Observations: On joining the solutions of Lead Nitrate (aq) and Sodium Carbonate (aq) we observed the 

formation of a white solid. 

 

Conclusions:b(NO3)2 (aq) + Na2CO3 (aq) 2NANO3 (aq) + PbCO3 (s) 

A white solid, calcium carbonate (s), is formed, this being the precipitate of this reaction. 

 

3rd Chemical reaction 

Procedure: 

1. we added some of the solutions of Potassium iodide (aq) and Calcium carbonate (aq). 

2. We observed the results. 

 

Observations: When we put these two solutions together, no solid was formed. 

Conclusions:KI (aq) + Na2CO3 (aq) NaI + K2CO3 

Since no solid or precipitate was formed, this is a non-precipitation reaction 
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B.   REACTION OF SODIUM, A METAL THAT FLOATS IN WATER 

 

Reagents and materials required 

- Glass bowl. 

- Knife. 

- Metal tweezers. 

- A small piece of metallic sodium. 

- Water. 

- Alcoholic phenolphthalein solution (optional). 

 

Experimental procedure 

Pour water into the glass jar until about halfway up. 

Add a few drops (3 to 4 drops) of alcoholic phenolphthalein solution to the water. 

Cut off a small portion of sodium (about the size of an orange pit), using a small knife and metal tweezers. 

Never touch the sodium with your hands! 

Add the sodium to the water and move away immediately, about 2 meters. 

 

Observe the chemical reaction. 

This is surely one of the most spectacular chemical reactions! 

It has remained engraved in the memory of generations of students who have had the opportunity to observe 

it in their chemistry classes. 

The high reactivity of metallic sodium is revealed here on contact with water. This combination results in 

sodium hydroxide (which dissolves in water) and hydrogen. The hydrogen gas is released at the contact 

surface between sodium and water with such rapidity that it makes the small piece of sodium a mini-

hovercraft. 

 

The corresponding chemical equation is: 

2 Na (s) + 2 H2O (l) ---' 2 NaOH (aq) + H2 (g) 

 

Simultaneously there is a sharp rise in temperature, which sometimes causes the hydrogen to ignite. This 

fact combined with the corrosive nature of metallic sodium makes it a dangerous reaction. 

 

C - THE COMB THAT ATTRACTS WATER 

 
Material 
 

• Plastic bottle. 

• Needle. 

• Plastic comb. 
 
Compounds 
 

• Water. 

• Gooseberry. 
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Procedure 

1. Cut the top off the plastic bottle. 
2. Make a hole in the bottle with the help of the needle. (the hole should have a small diameter) 
3. Add currant to the water. (adding currant to the water is done to make it easier to see the effect) 
4. Fill the water bottle with currant. 
5. Run the comb through your hair several times. 
6. Slowly bring the comb close to the stream of water. (Slowly bring it closer and check what happens 

to the stream of water) 
7. Again, run the comb through your hair several times. 
8. Is the effect the same? Is it bigger? Is it smaller? 

 
The plastic comb acquires static electricity when combing the hair. This experiment reminds me of the plastic 
pen and handkerchief experiment I used to do in elementary school. If you rub a plastic pen with a 
handkerchief, you can then use the pen to attract small pieces of paper. I think everyone has done this 
experiment. In the comb experiment the concept is the same. 
The plastic comb is an electrical insulator because it cannot conduct electricity. When you run the comb 
through your hair it acquires a static electric charge because electrons move from the hair to the comb. The 
charge acquired by the comb is then negative, while that of the hair is positive. The water jet consists of polar 
molecules and is very thin. It can be attracted by the static electric charge present on the comb, and thus 
undergoes a change in direction. As the comb is repeatedly brought close to the wire of water, the charge 
gradually disappears, and the effect becomes less and less. The same happens when we run the comb 
through the hair again. 
 

D - ELECTROLYSIS OF WATER 

 
MATERIALS REQUIRED (SUGGESTION) 
  

1. 1 water reservoir 
2. 2 copper wires 
3. 2 graphite sticks (can be taken from a pencil) 
4. 2 test tubes 
5. 2 pieces of wire 
6. Aluminum sulfate 
7. 6 AA batteries or a battery 
8. Adhesive tape 

 
ASSEMBLY 
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- Step 1: add water to the reservoir; 
- Step 2: add aluminum sulfate to the water until it no longer dissolves; 
- Step 3: attach each test tube to the wire; 
- Step 4: attach a copper wire (with the bare end) to each graphite; 
- Step 5: connect the batteries in series (tape them together), i.e., negative pole to positive pole; 

 
Using batteries in series is an alternative if a battery is not available. 
- Step 6: attach the end of one of the copper wires to the negative pole of the battery; 
- Step 7: attach the tip of one of the copper wires to the positive pole of the battery; 
- Step 8: fill each test tube with the salt solution and turn them inside the container, securing them at the 
edge with the wire; 
- Step 9: position each graphite inside the test tube. 
Immediately after connecting the wires to the poles of the electrical source, you will observe bubbles forming 
near the electrodes. 
 

 

 

 

 

 

https://educador.brasilescola.uol.com.br/estrategias-ensino/atividade-experimental-sobre-eletrolise-agua.htm
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RAIN HARVEST 
 

What is Rain Harvest? 
The system through which rainwater reaches its sources. 
Rapid and unplanned urbanization causes big problems; it is from this information that the water content 
emerges. For this reason  the renewal and transmission of water to the future generations should be  
projected as well as systems for rainwater systems and routine maintenance of all these systems are 
required. 
For these reasons, smarter use of natural resources in cities should be a must for both present and future 
generations. Rainwater harvesting is a decentralized water management process. The use of this method has 
many advantages over the classical city water distribution and use system and offers great opportunities. 
 
How to Harvest Rainwater? 
First of all, there must be a structure that allows the rain to be collected and easily stored in one place; and 
this is usually building roofs. 
Secondly, there must be a storage system to store rainwater. 
After the corrugated water collection system on the roofs, that is, the rain gutters and the rain water storage 
system are connected to each other, we wait for the rain to fall; that's it in its simplest form. 
 A front-of-tank filter can be used to prevent substances from reaching the water tank. 
When the pouring rain fills the tank, there should be a drain line to drain the excess water. 
The stored water can be used with a gravitational pressure depending on its height from the ground, or it is 
given to use under pressure by a water engine from an underground tank. 
 
What Are the Benefits of Rainwater Harvesting? 
It is sustainable, effective, efficient, economical, safe and environmentally friendly; It is an important element 
for the green building approach. 
It can be easily used in the city and rural areas. 
It prevents the depletion of underground and surface water resources. 
The load on drinking water treatment plants is reduced; Because, the amount of water drawn from the water 
network decreases with the use of lime water. In this way, energy savings are made. 
The load on wastewater treatment plants and sewage systems is reduced; harvested rainwater is collected 
separately from the municipal infrastructure. 
It is preventive in case of sudden floods and overflows that may occur in excessive precipitation11.   
 

OTHER ACTIVITIES 
 
Apps for Good – Climate Changes 

As part of a pilot project of Apps for Good with the theme "Climate Changes and Well being" the students 
designed apps that help people in their well being besides being concerned about climate change.The first 
app was a Recycling Game where users have locations on the map where they can recycle and earn points 
that can be turned into tree plantingThe second application consisted of a place where they could promote 
climate actions such as cleaning the forest or the beach.12 

STEAM VISITS: Outdoor activities and meetings with experts in the field of energy, who give the participants 
a deeper understanding of the advantages of  renewable energy sources, shortcomings, problems and 

 
 

11 https://twinspace.etwinning.net/94165/pages/page/2370411  
12 This laboratory has been implemented at the “Ozel Canik Ugur Anadolu Lisesi” during the C3 LTTA of the project, 
contributed by the Biology teacher. 

https://twinspace.etwinning.net/94165/pages/page/2370411
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possible solutions to them can be carried out in every EU country as well as around the world. Near Coimbra, 
Portugal, it is possible to learn science and merge into the cultural heritage of the country. Let’s go! 

Electricity Museum - Seia 

"The museum is a journey through the history of electricity, showing the technological and industrial 

development in the production of electricity during the 20th century" https://museuelectricidade.cm-seia.pt 

Located in one of the most beautiful places in our country, Serra da Estrela, this museum offers visitors a 

sense of return to the past with the viewing of a documentary on the construction of the dam where the 

museum is located. This dam was built without the use of machinery and was important in providing 

electricity to many localities in 1909. The construction of the dam/museum on this beautifully landscaped 

site and in the valley refers to the use of rainwater and snow melt water being conducted through seven 

kilometers of forced pipelines, which derive from 5 loading chambers, and can transport up to 10,000 liters 

of water per second.  This dam brought new technology and industrial development to the country, both in 

the construction itself and in the use of electricity. This Museum is surrounded by footbridges allowing 

visitors to take several walks and have contact with nature. After visiting the museum we go to the main 

lagoons of Serra da Estrela to admire them. These lagoons are important reservoirs of drinking water in the 

country. 

 

Visit to ISEC (Coimbra Superior Institute of Engineering)  

A lecture was held at ISEC where topics such as the dependence of our country, Portugal, in the use of 

renewable energy, the types of energy used and the efficiency of each were discussed, given that our country 

uses about 60% of this energy. Regarding efficiency, it was presented how the researchers of this institution 

work in partnership with suppliers / energy production companies in order to ensure greater technology and 

co-generation of energy, associated with all the mechanisms, machines and materials used, including wind 

turbines and hydraulic turbines. It was in relation to this mechanism, hydraulic turbines, that the visit to the 

laboratories was focused, where the types of turbines that fit the type of flow and energy production inplants 

were analyzed. What are the characteristics of each turbine (Pelton, Francis, Kaplan or mixed), types of flow 

and what are the studies carried out in the laboratory. Highlight that it was mentioned the importance of 

students, future university students, understand that this area of study is very important and that new areas 

of intervention are always being developed in order to ensure greater sustainability, profitability and 

innovation.  
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CHAPTER 3 

 

WIND ENERGY AND STE(A)M 

 

Clean Source of Energy 

Wind is a clean, free, and readily available renewable energy source. In 2019 wind energy saved 118 million 

tonnes of CO2 in Europe and could save up to 270 million tonnes in 2030. Wind does not need to be mined 

or shipped and the more we use, the closer Europe gets to real energy independence. Operating wind 

turbines do not emit greenhouse gases like carbon dioxide ( CO2) or any other air pollutant such as nitrogen 

oxide (NOx), sulphur oxide (SOx). 

EU Wind Power Generation 

➢ Italy is the 10th country with 16,799 MW in wind energy usage 

➢ Turkey is the 12th country with 8,467 MW in wind energy usage 

➢ Portugal is the 18th country with 5,633 MW in wind energy usag 

➢ Bulgaria is the 34th country with 644 MW in wind energy usage 

➢ North Macedonia is the 59th country with 37 MW in wind energy usage 

 

A short HISTORY of the WIND TURBINES or “the work of the devil” 13 

People have been using wind energy for thousands of years. 

o People used wind energy to propel boats along the Nile River as early as 5,000 BC. By 200 BC, simple 

wind-powered water pumps were used in China, and windmills with woven-reed blades were 

grinding grain in Persia and the Middle East. 

Who is the first person to ever use wind power to generate electricity? 

o In 1887 by Professor James Blyth designed and built the first wind turbine to generate electricity,  in 

Scotland, and in 1888 Charles Brush built the first wind turbine in the US for his house in Ohio. The 

following year, Danish scientist, Poul la Cour developed an electricity-generating wind turbine. 

o In 1919, the German physicist Albert Betz found out that a wind turbine can convert 59% of kinetic 

energy into mechanical energy (Betz's Law). His theory is still used as the basis for building wind 

turbines. 

o In the second half of the 20th century, as the risks and environmental toll of fossil fuel reliance grew 

increasingly, there was an increasing interest in researching for and developing cleaner, renewable 

sources of energy. One of the foremost sources among these clean energy technologies was wind 

power. 

 
 

13 https://www.renewableenergyworld.com/storage/history-of-wind-turbines/ 
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BUT WHAT IS WINDPOWER? 

Wind power or wind energy describes the process by which the wind is used to generate mechanical power 

or electricity. Wind turbines convert the kinetic energy in the wind into mechanical power. This mechanical 

power can be used for specific tasks (such as grinding grain or pumping water), or can be converted into 

electricity by a generator.  

WHAT IS A WIND TURBINE? 

A wind turbine is a device that converts the wind’s kinetic energy into electrical energy. That power is used 

to generate pumping machineries, cooling systems, grain milling systems, charging systems, transportation 

etc. They are an increasingly important source of intermittent renewable energy, and are used in many 

countries to lower energy costs and reduce reliance on fossil fuels. 

HOW DO WIND TURBINES WORK? 

Wind turns the blades: Wind turbines generate electricity by using the natural power in the wind. When wind 

flows across the blade, the air pressure on one side of the blade decreases. The difference in air pressure 

across the two sides of the blade creates both lift and drag. The force of the lift is stronger than the drag and 

this causes the rotor to spin clockwise. A gearbox increases rotational speed. The gearbox transfers its energy 

to the generator. Then the generator, takes kinetic energy from the spinning drive shaft and turns it into 

electrical energy. 

WIND FARMS 

Wind farms are areas where many large wind turbines have been grouped together. They “harvest” the 

power of the wind. They are built in areas known to be especially windy on a regular basis. There are two 

types of wind farms: 

1) Onshore Wind Farms 

Onshore wind farms are clusters of wind turbines set on windy areas of the territory. They are typically 

located in areas with law-density and low conservation value. They can produce a larger, collective power 

output. The world’s largest onshore wind farm located in China has a planned power capacity of 20GW. 

2) Offshore Wind Farms 

Offshore wind farms are clusters of wind turbines located in shallow open water. They are often built in 

the oceans but also on lakes and fjords where wind speed is strong enough.  

PROS AND CONS OF WIND ENERGY 

Like solar energy, wind energy is the fastest-growing energy source in the world. Wind energy is going to 

reduce our reliance on fossil fuels like coal, oil, and gas in the coming decade. Wind energy is a renewable 

and clean source of energy that doesn’t generate any greenhouse gases. Wind doesn’t cost anything, and 

therefore operational costs are close to zero once a turbine starts running. 

 

WIND ENERGY ADVANTAGES 

1) New Job Opportunities 
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Planning plants, producing and delivering wind energy creates a whole new industry with employment 

opportunities for engineering and construction companies specializing in renewable energy projects. 

2) Versatility and Freedom of Placement 

The ability of wind turbines to be placed almost anywhere the wind blows makes them very versatile. 

Whether it be remote desert locations, mountainous terrain, or even the ocean, wind turbines can be 

placed almost anywhere wind activity justifies its placement. 

3) Small Footprint Using existing Land 

Although wind turbines themselves are quite large and wind farms can occupy vast areas of land ,they 

have a very small footprint and use a relatively small fraction of the land they occupy. This allows the 

land below them to be used for other purposes, specifically agriculture. Energy companies often rent 

land for wind turbine placement from existing farms. 

4) Clean Source Of energy 

Wind is a clean, free, and readily available renewable energy source, as explained at the beginning of this 

chapter.  

5) Wind energy is sustainable 

There are CO2 emissions associated with the construction, transportation, operation and dismantling of 

wind turbines, but these emissions are paid back in less than one year of operation. Wind turbines are 

made of standard materials such as concrete, steel, and composite materials for blades. The cement used 

for turbine foundations is an inert material that does not pollute the soil. 

6)  Low operational Cost 

Although energy production from the wind has a high initial cost, wind turbines have a relatively long 

lifespan (20-25 years) with a low maintenance cost compared to other power sources like coal or nuclear 

power stations. 

WIND ENERGY DISADVANTAGES 

1) Potential Damage to The Environment 

Wind energy is sustainable and clean. However, it does pose some dangers to local wildlife. The large, 

slow-rotating blades of wind turbines are responsible for killing birds and bats when flying into them. 

Some environmentalists see this as a huge problem. 

2) High Initial Cost 

It’s mainly due to the building and installing of wind farms. 

3) Problems with limited open areas 

In large countries with wide open spaces and plenty of farmland, the use of wind energy does not pose 

much of a problem. The same applies to countries with large coastlines, offering enough outdoor areae 

for offshore wind projects. However it can be really troublesome in smaller countries with limited open 

areas or hostile terrain (like mountains or forests) which make the installation of wind turbines 

impossible or extremely expensive. 

4) Noise Pollution 
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The collective noise of hundreds of wind turbines can result in a serious noise pollution problem. 

However, in the vast majority of cases, wind farms are located in remote areas where the noise produced 

are not close to any human settlement. 

5) Visually Unaesthetic 

For many nature lovers and purists, they are eyesores that spoil the natural beauty of the surrounding 

landscape.14 

 

STEM LABORATORIES : ICT, BIOLOGY, PHYSICS and …ENGLISH 

 Elephant teeth experiment 

MATERIALS 

-hydrogen peroxide 

-potassium iodide 

-food coloring 

In this experiment we observed the chemical decomposition of hydrogen peroxide. 

Hydrogen peroxide is a substrate and potassium iodide is a catalyst, that is, an enzyme. The potassium iodide 

we put in hydrogen peroxide accelerates the reaction, as a result, it breaks down water and oxygen. These 

events take place in our liver cells in our body. 

This activity is detailed at the following link: https://twinspace.etwinning.net/94165/pages/page/2370408  

 

 Gummy bear experiment 

MATERIALS 

-burner flame 

-gummy bear 

- potassium chlorate 

  

It is an exothermic reaction. Sugar is quickly broken down in our 

cells in the pancreas in our body. Potassium chlorate increases 

the amount of oxygen. Thus, we can observe that sugar burns 

quickly in our body and releases oxygen. 

 

This activity is detailed at the following link: 

https://twinspace.etwinning.net/94165/pages/page/2370406  

 
 

14 Freely adapted from https://education.nationalgeographic.org/resource/edu-wind-turbines - 
https://www.renewableenergyworld.com and  https://www.energy.gov/eere/wind/how-do-wind-turbines-work  

https://twinspace.etwinning.net/94165/pages/page/2370408
https://twinspace.etwinning.net/94165/pages/page/2370406
https://education.nationalgeographic.org/resource/edu-wind-turbines
https://www.renewableenergyworld.com/
https://www.energy.gov/eere/wind/how-do-wind-turbines-work
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HOW TO BUILD A WIND TURBINE 

 Step 1 – Construct The Turbine Blades 

You need a PVC piper that is  around 4 inches in diameter. Cut the 
PVC pipe down to 20 inches in length. Then cut the PVC pipe into 
four equal section that will give you four rotary blades.Draw 
diagonal lines on each of your blades and then cut down those lines. 
You should now have eight blades that make rotating triangle 
shapes. Sand down the blades to remove any sharp edges. 

Step 2 – Building A Hub  

You need a 5 inch aluminum disk and similarly sized toothed pulley. 
Attach both of these together, one on top of the other.Then you 
need a 100V generator, also known as a rotary motor. The toothed 
pulley and aluminum disk will fit in the 100V generator motor. 

Step 3 – Mounting The Turbine  

For this step, you will need a 2×4 piece of wood that is 40 inches in length. This will serve as the turbine 
mount. You will also need hose clamps and a small 5inx7in piece of aluminum. Attach the PVC pipe on one 
end and a small aluminum piece to the other end. The aluminum piece acts as the tail. 

Step 4 – Connect The Blades And Turbine On The Mount  

The generator will connect to the PVC pipe. Then, connect the turbine blades to the generator. Thread the 
wires from the motor through the aluminum tail (drill a hole for the wires). Leave enough slack in the wires 
to the charge controller. Add a small weight to the tail as a counterbalance to the wind turbine. Lastly, 
connect an antenna holder to the mount. 

Step 5 – Install The Charge Controller  

Now, you want to connect the wires to the charge controller. This device is used to send electricity to 
the NiMH battery. It will make sure electricity is not sent to the 
battery when it is full. Attach the charge controller to the base 
of the turbine. 

Step 6 – Install The Wind Turbine  

Install the battery next to the device you would like to power. 
Then connect it to the lead wires from the charge 
controller.Lastly, you will want to mount the wind turbine. Try 
to install it to a higher area. You get more wind there and can 
maximize your energy generation.  

This activity is detailed at the following link : 

https://twinspace.etwinning.net/94165/pages/page/2370410 

https://twinspace.etwinning.net/94165/pages/page/2370410
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CHAPTER 4 

 

SOLAR ENERGY AND STE(A)M 

 

The amount of sunlight that strikes the earth's surface in an hour and a half is enough to handle the entire 

world's energy consumption for a full year. Solar technologies convert sunlight into electrical energy either 

through photovoltaic (PV) panels or through mirrors that concentrate solar radiation. This energy can be used 

to generate electricity or be stored in batteries or thermal storage. 

INVESTING IN SOLAR ENERGY PRODUCTION  

Investments are already flowing in Europe: in 2021, solar grew by 34% year-on-year to add about 26 GW of 

generation capacity, reaching a cumulative EU solar capacity of 165 GW. That’s 136% more than the 11 GW 

added by the EU’s No. 2, wind power. That’s more than all other new renewable, fossil fuel, and nuclear 

capacities combined in 2021.  The following slide sets out exactly what solar power can deliver for the EU's 

climate goals in the short, medium, and long-term. Ten flagship solar-supporting initiatives, through eight 

key actions, will build the necessary foundations for the European solar terawatt age. The position paper was 

presented to EU Energy Commissioner, Kadri Simson, by European solar CEOs in Brussels on 30 March 2022. 

 STEAM ACTIVITY 1 

Lecture “ Advantages of solar energy“ 

Students have a lecture on solar energy to learn 

about: 

Solar energy 

Photovoltaic systems 

Advantages and disadvantages 

Solar energy by countries 

The lecture can prepare the soil to visit a 

Photovoltaic Power Plant practicing the students’ 

understanding of scientific matters. 

 

ENERGY, THE FUEL OF LİFE 

• The source of life in our planet is the sun. 

• All the energy we use comes from the sun. 

• Direct transformation from sun’s radiation to electricity 

• Solar Energy 
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      Photovoltaic systems 

 

 

 

The basic components of a Pv system is a solar cell. 

A solar panel is the combination of several solar cells. 

The solar cells are made up of semiconductor, mainly silicon 
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CONFIGURATION 

       

INDUSTRIAL POWER PLANT                                                     ROOFTOP SOLAR PANELS 

1. Industrial power plants which are hundreds of megawatts capacity  ,20MW. 

This large capacity that is fed to the grid and distributed among a lot of consumers by the system 

operator.This power plants have a lot of panels. 

2. Typically installed in roofs of houses to cover our consumption and sometimes sell to the grid. 

 

➢ A solar panel’s power output is measured in wats or kilowats kW 

➢ On average, domestic solar panel has a power output of 265- 350 W. 

➢ The higher the power of solar panel the more electricity it can produce 

➢ The energy a solar panel will produce is  𝐸=𝑃∙𝑡 and is measured in Wh or kWh. 

FACTORS THAT AFFECT PV SYSTEM EFFİCENCY 

Shading is the obstruction of irradiance due to trees, buildings, terrain, and other objects in the environment. 

Material that accumulates on the surface of PV panels can block light from reaching the solar cells, thereby 

reducing the generated power. The power loss due to soiling is highly variable, depending on the type of 

soiling (such as dust or snow), and the frequency of cleaning times. 

Dust deposited on the light-receiving surface of the module will first reduce the light transmittance of the 

module surface. Then, secondly, it will change the incident angle of part of the light, causing the light to 

spread unevenly in the glass cover. 

Solar panels produce less energy the older they 

get. Typically, the decrease in performance is 

assumed to be around 0.5% per year. 

 

The photovoltaic area of Oslomej in Kichevo, 

appears as a wide field of panels : expert 

engineers are available to explain the way the 

panels work, the amount of the energy produced, 

how the area is preserved.  

 https://twinspace.etwinning.net/94165/m 1 
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Solar Power by Country 

Although Australia hosts a fraction of China’s solar capacity, 

it tops the per capita rankings due to its relatively low 

population of 26 million people. The Australian continent 

receives the highest amount of solar radiation of any 

continent, and over 30% of Australian households now have 

rooftop solar PV systems. 

 

 

 

ADVANTAGES OF SOLAR ENERGY  

➢ Renewable and Pollution free energy 

➢ It is inexhaustible and cleanest form of energy 

➢ Low maintenance cost 

 

DİSADVANTAGES OF SOLAR ENERGY 

➢ Needs lots of space 

➢ Expensive installation cost 

➢ Weather dependant 

➢ Technical issues with power network 

 

 

As a society we are trying to move towards 

renewable and green energy sources. 

Solar energy is one of the technologies that will be 

key to help us do that. 

One of the distinctive advantages of solar energy 

is that we can install these in our homes. 

 

STEM PROBLEM WORKSHOP                                              

● A home in Cambridge typically receives four hours of sunshine a day. If this home has a 280W solar 

panel how much energy will produce? 

● If that same home had 320W solar panel, how much the energy production will be? 

It’s your turn, now. Discuss the questions above and be prepared to explain why.   

Post your answer on: https://www.facebook.com/sustanableenergy  

MsC Blerta Ahmedi Sejdini will be happy to answer.  

https://www.facebook.com/sustanableenergy
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CHAPTER 5  

 

 SUSTAINABLE ENERGY IN THE FUTURE – DESIGNING SMART, GREEN CITY MODELS 

 

 STEAM ACTIVITY 1 

Lecture “Energy Efficiency and Social Entrepreneurship” at The Youth Centre in Dobrich 

The students had a lecture on Energy efficiency and 

social entrepreneurship. They learned about: 

- What is energy efficiency; 

- Why it is important to think about the way we 

produce energy; 

- Different energy sources; 

- How to improve the energy efficiency; 

-Solutions for the future: intelligent infrastructure, 

circular economy, energy citizens, green and smart 

cities of the future 

 

 

 STEAM ACTIVITY 2 

 

Workshop WINDMILLS at The Youth 

Centre in Dobrich 

 Students made windmills from 

wooden sticks and paper cups. They 

worked in teams and learned how to 

reuse disposables.    
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 STEAM ACTIVITY 3 

Trip to Kaliakra Wind Power Plant 

The group visited Wind Power Plant near the town of Kaliakra. The 

maintenance team of the chief engineer and the chief mechanic gave 

a lecture on : 

- The construction of the wind farm 

- The way the wind farm works 

- The structure of a wind generator 

- Production of wind energy  

     

 

 

 

 

 

 

 

 

 

 

 STEAM ACTIVITY 4 

TRIP "Green and Smart City Models of the Future”  

Sustainable Tourism in the Bulgarian Sea Resort ALBENA 

The group of students and teachers visited the resort Albena and had a meeting with the vice director of the resort 

engineer Dimiter Stanev. The students learned about: 

 - Integrating leading environmental practices and principles of sustainable development in Albena; 

 - Minimizing harmful emissions into the air through limiting car traffic, the use of Eco alternatives for local 

transport in Albena - electric bus and escalator; 

 - Waste management – the resort has a plant for production 

of biogas from organic waste, which creates clean green 

energy and high quality fertilizers; 

 - Social responsibility - the improvement of the regional 

infrastructure and the well-being of the local population; 

 -   Health and safety - provision of a healthy and safe 

environment for all guests and employees. 

In Albena the students organized a poster exhibition on the 

topic: "Green and smart cities of the future".15 

 
 

15 https://www.facebook.com/photo?fbid=740313970718835&set=pcb.740433327373566  

https://www.facebook.com/photo?fbid=740313970718835&set=pcb.740433327373566
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CONCLUSION 

 

 

This brochure is the final result of the Erasmus+ KA229 2019-1-IT02-KA229-063244 - Scientific Concepts in 

the production of Sustainable Energy where the contribution of each partner country has been given a 

chapter according to the specific topic of the LTTA- Short term exchange of teachers and students. 

Sustainable energy security is key for the European Union’s well-being. The Russian invasion of Ukraine 

undoubtedly demonstrates that the EU can no longer rely on fossil fuel imports. Europe must urgently 

develop alternative energy sources. 

The continent is facing war and geopolitical instability at a time when the climate emergency grows ever 

more intense.  

From the floods of Germany to the fires of Greece, Europe is experiencing record high temperatures during 

winter, and increasingly extreme weather events in summer.  

All this while Europe is trying to recover from a global pandemic, already struggling to manage gas-driven 

soaring energy prices. 

It’ s time to ACT! 

 

 

 

 

 

 

 

 

 

Declaration of non-liability of the European Commission 

a) the opinions expressed are exclusively of the author 

b) the Commission is not responsible for any use of the information contained in this 

communication or publication 


