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[Barbara Grazzini]: Good evening everyone. 
 
[Prof.ssa Tiziana Altiero]: Good evening.  
 
[Barbara Grazzini]: We are here with Prof. Tiziana Altiero and Prof. Corni, our experts, with the 
project FCHgo.  
 
[Prof. Corni]: Good evening everyone. 
 
[Barbara Grazzini]: As promised, we’ll have this moment of dialogue with our experts who will 
answer the questions we got from some students. 
Thank you again for your time, Tiziana and Federico, and for answering our users, our followers, 
people who followed us last time when we introduced the project.  
To all the newcomers who have heard us talking about FCHgo for the first time, I suggest 
watching on our channel the previous video we made, our live streaming, where we explained the 
project, we got into it and we launched an experiment. 
Regarding the experiment that Prof. Corni explained and presented, we have received some 
questions. 
If you agree, I’ll start directly with these questions.  
Experts get ready because you’ll have to reply. 
Matteo has a particularly wide question because he asked “Why is energy linked to climate change?”. 
It is not actually linked to the experiment, but Tiziana…  
 
[Prof.ssa Tiziana Altiero]: It’s linked to the topic of the project, obviously.  
Energy is involved, definitely. 
Remember what we have been experiencing recently and the evidence of climate change. 
When we think about climate change, we have to link it to energy somehow. 
Why? 
Because energy on Earth comes from the sun and it may be trapped here, I’m sure you all have heard 
people talking about the greenhouse effect. 
I would like to focus on a small detail: greenhouse gases make life possible on Earth.  
Thanks to them, the Earth’s surface, our atmosphere, has a temperature allowing life on Earth to 
exist.  
We would otherwise have much cooler temperatures.  
This is good, this is a natural effect by some gases which are in our atmosphere: carbon dioxide, 
methane, nitrous oxide, to name but a few.  
What’s the problem?  
Anthropization, including our activities, heating, farming, basically all human activities, increases the 
concentration and the amount of some greenhouse gases. 
First among everything, carbon dioxide. 
What does this imply?  
It’s not the only one, obviously. 
It’s just to get into the question.  
What happens? 
Greenhouse effect increases and the radiations trapped bounce back and forth from the Earth’s 
surface and the greenhouse gases, increasing temperatures. 
So, energy causes the temperature rise with global warming. 
How does it affect humans and life on Earth? 
 Well, having winters which are a bit warmer may be great for everyone. 
The problem is that for some organisms warmer temperatures may lead to death. 



 

An organism may not be able to reproduce itself anymore, its eggs may not hatch anymore, so this 
causes its extinction. . 
This may also affect another organism feeding on these organisms, which may be in trouble.  
 Energy is linked to us because it results in climate consequences which are very important.  
This also results in some climate events becoming intensified and causing problems and 
natural disasters we have difficulties to deal with.  
Many times, there are so many deaths. 
I would also like to remember, Barbara, that we often wonder how this affects animals. 
I’ve just talked about it but remember that we are animals as well. 
What goes around, comes around.  
We don’t really care if a species living in Antarctica becomes extinct, we think “We are not even sure 
it existed”. 
Actually, everything concerns everybody – organisms, animals, but also plants. 
 We are all connected on this planet by relationships which are not so obvious and it is essential that 
we recognize them to better understand how we can protect and respect the environment. 
 It’s time we think about using other sources of energy, or better to switch directly to renewable 
ones.  
Otherwise the process of climate change will get serious, very serious and we’ll risk not being able to 
tackle these changes.  
 
[Barbara Grazzini]: Thank you, Tiziana, you replied to the question. 
 This is linked to the subject of the project, aiming to create a learning method and make you aware 
about what energy is, how it is made and what other sources of energy are available, such as 
hydrogen.  
Now I’ll get into the project. 
I can see Massimo Maramotti greeting you.  
 
[Prof.ssa Tiziana Altiero]: Good evening, master.  
 
[Barbara Grazzini]: Thank you for following us. 
Let’s read out other questions, which are for Prof. Federico Corni, because they’re linked to the 
experiment Federico showed us last time.  
You had to observe an object and understand the process and the source creating energy.  
 
[Prof. Corni]: You had to study its functioning, how it was made and then explain the exchanges of 
energy that happens within it. 
 
[Barbara Grazzini]: Lorenzo asked “I did the experiment, I observed the object, but I didn’t see the 
energy, I don’t understand why I didn’t see the energy making it work”.  
How could he see it? How can we see it?  
 
[Prof. Corni]: Very good, Lorenzo. You are honest and you are not a visionary who sees things that do 
not exist. 
Energy is an abstract concept. 
Richard Feynman, Nobel Prize in Physics, says that scientists still don’t know what energy is because 
we have never seen it. 
You don’t go to a shop to buy energy. There you buy food, you buy fuels, you buy electricity from 
companies.  
Nobody has ever seen energy, actually.  
Then, why do we talk about energy?  



 

Because it’s a concept representing our way of thinking, of reflection about the world, which is 
focusing on the consequences that a phenomenon can have around us. 
Energy is just a way of measuring how a phenomenon can affect other phenomena.  
We say, therefore, that a phenomenon has a lot of energy because it has many important 
consequences or that a phenomenon has little energy because it has few consequences. 
Also in science, the cost of energy has been a long discussed concept. 
It’s been very few centuries since the concept of energy was defined in science, because we realized 
that in all the different fields of Physics, Chemistry and Science, which are electricity, movement, 
hydraulics, thermology, there was the necessity to unify and find the common denominator allowing 
heat, water, light and air to be strong, powerful and able to have consequences.  
Gradually, in the history of scientific thought, the concept of energy has been formed, which is a mix 
combining the quantitative aspect of a phenomenon, such as much or little 
 wind, light or food, and the qualitative aspect of that phenomenon, like a heavy wind or a 
 weak wind, or high-caloric content food, very or little nutritious food. 
So, the mix between the quantitative and the qualitative aspect of a phenomenon determines its 
energy.  
 
[Barbara Grazzini]: Thank you. 
 
[Prof. Corni]: You don’t see energy, it’s a way to measure the effects provoked by a particular event 
on something else. 
  
[Barbara Grazzini]: So, Lorenzo had to focus on the effect that the object could have on something 
else, such as your hairdryer which moved the propeller, right?  
 
[Prof. Corni]: Yes, the air produced by the hairdryer had energy because it made the propeller move.  
The stronger the blow, the faster the propeller turned and produced a brighter light.  
So, the more energy the air had, the brighter the light was. 
 
[Barbara Grazzini]: Great, thank you. You cleared up Lorenzo’s doubt.  
We have another question. I have a paper with all the questions. 
So, “Are transfer and transformation of energy the same thing? What’s the difference?” 
 

[Prof. Corni]: Last time, when I suggested doing the experiment, I talked about energy transfers. 
If you check on the books, you’ll find more, you’ll read about ‘energy transformation’. 
These two terms, in a way, mean the same thing.  
Energy transformation means that energy, for example, coming from electric energy, is converted 
into light energy in a light bulb.  
But electric and light energy do not make energy different, they are not two distinct events, they are 
the same energy that was first electric and then light.  
Therefore, electricity transferred its energy to light. 
When we talk about energy transformation or transfer, it’s the same concept. 
 
[Barbara Grazzini]: Good Nicola,  you might have checked on books, you might have studied it in 
more detail and this is great, it means you have examined it in depth and discussed it with 
somebody, with an adult. 
That’s what you are supposed to do. I’ll go on with our questions. 
Somebody asked “Energy cannot be created, it can only be transformed, does this mean that we’ll 
always have enough energy?” Will it finish at some point or we’ll always have it? 
 



 

[Prof. Corni]: Shall I reply again?  
 
[Prof.ssa Tiziana Altiero]: Go for it Federico, please. 
 
[Prof. Corni]: Energy transforming means that it cannot be created or destroyed. 
 We’ve had a lot of energy since the beginning of the universe, we’ll have it as long as the universe 
exists, until its end. 
We would always have energy in the same amount, it would not be consumed,  lost and diminished. 
What is the problem about energy? Where does the energetic problem come from? 
If we measure how much energy we get from the sun, before Tiziana explained that our main source 
of energy is the sun and that is true, we continuously get 175,000 terawatts of solar energy, which is 
more than 10,000 times the energy needed by the Earth. 
 We don’t need energy because energy is more than enough in a way, we have it in large quantities. 
We have a logistic problem, we have energy by day, but not by night if we think about energy coming 
from the sun. Energy abounds in one place and is insufficient in another. 
The energetic problem is about finding a way to stock energy, supply it and have the right amount 
and type when it’s needed. 
That’s the problem with energy. It cannot be created or destroyed, we have a lot of it, the problem is 
whether it is well distributed or not and as we wish.  
It is always well distributed because nature takes its course, but it is not always distributed as we 
wish.  
The issue is to find the right sources of energy and having them at our disposal.  
For example, one of these sources is hydrogen.  
 
[Barbara Grazzini]: That’s why human intervention is also needed.  
We need the role of people that are able to make informed choices respecting nature instead of 
going against it. 
Can we say that? 
  
[Prof. Corni]: Of course, over the last years we’ve realised it.  
Years ago men started to go too far with technology.  
Men discovered machines and much more and they didn’t realize they were going against the laws of 
nature. 
Just recently we have started to realize that we don’t have to fight nature, but we have to work hand 
in hand with it.  
 
[Barbara Grazzini]: Exactly, we must use what we have. 
  
[Prof. Corni]: We don’t have to oppose nature, we must live hand in hand with nature. 
  
[Barbara Grazzini]: Especially now, just as Tiziana was saying earlier. 
Now that we asked the main and most important questions, what about introducing a new 
experiment, a new activity to propose to the people who are following us because we do live 
streaming videos to show something new for the project, that is FCHgo at Home.  
Since schools have been closed and the project is addressed to schools, we have given the chance to 
all pupils to participate. 
These moments are useful for you to do activities at home. We are explaining energy so that you 
learn about hydrogen at home. 
Teachers can use these videos and materials for their lessons, we hope, in classes.  
I would like to ask our expert if you are ok with it. 
Where do you bring us today? We could play a game if you agree. 



 

  
[Prof.ssa Tiziana Altiero]: Yes. We’d like to. 
  
[Prof. Corni]: In FCHgo at Home website you can download the tools for the activity. 
You will find energy carrier cards. 
They are normal cards, just like normal playing cards our children or us play with.These cards 
represent energy carriers.  
You can play different games with these cards.I was thinking about this game. 
Let’s do this one. 
I will randomly pick two cards from the deck and I put them side by side.  
The first card is a carrier carrying energy: the source of energy.  
The second card is the carrier receiving the energy. 
Between the two carriers there is the exchanger. 
Look at these two energy carriers, what’s the name of the device that transfers energy from rotation 
to the air in motion? 
What’s the device that rotates and produces a motion of air?  
Is Barbara answering, or can I?  
 
[Barbara Grazzini]: I don’t know, the fan.  
 
[Prof.ssa Tiziana Altiero]: I was thinking about the fan too! 
 
[Prof. Corni]: Precisely, the fan. 
Correct answer. 
Let’s see another couple of cards. 
   
[Barbara Grazzini]: I’m sweating! 
 
[Prof. Corni]: This is the same couple as before but inverted. 
What’s the device that transfers air in motion energy and produces rotation? 
  
[Prof.ssa Tiziana Altiero]: Wind turbines. 
  
[Prof. Corni]: It’s like the toy we talked about last time. 
Let’s see the slide. 
Here you see wind turbines. 
  
[Barbara Grazzini]: So, as you were saying before the rotation towards the air is represented by the 
fan.  
Wind turbines are actually the opposite of fans.  
 
[Prof. Corni]: They are like fans working in reverse. 
  
[Prof. Corni]: Shall we do another example? Yes, let’s go. We are ready! 
Next one.  
So, electricity and rotation. What’s the device that takes energy from electricity and starts to rotate? 
  
[Barbara Grazzini]:  The wheel?  
 
[Prof.ssa Tiziana Altiero]: The wheel rotates, but it must take its energy from…  
 



 

[Prof.ssa Tiziana Altiero]: Electricity… An engine. An engine!  
 
[Prof. Corni]: Exactly, the electric engine. Very well. 
That’s the correct answer. Now let’s try to see the opposite. Next slide. 
If there is a rotation, what is the device that produces electricity from rotation? 
  
[Barbara Grazzini + Prof.ssa Tiziana Altiero]: A dynamo.  
 
[Barbara Grazzini]: We said it simultaneously! 
  
[Prof. Corni]: This is a bike dynamo but also cars have it, also the toy we talked about the last time 
has a dynamo.  
 
[Barbara Grazzini]: Also the tool to produce the light, what were you using last time?  
  
[Prof. Corni]: The windmill is a dynamo producing electricity for light. 
  
[Barbara Grazzini]: You turned the handle and it produced light. See? I paid attention! 
  
[Prof. Corni]: I let you see the slides. 
Here we are. We were talking about engines and dynamos, but there is a plot twist.  
Electric engine and dynamo are the same thing. 
If I make an electric engine work in reverse, instead of using electricity to produce rotation, 
the electric engine exploits rotation to make electricity.  
It is a reversible device. What rotates in reverse is the energy that goes from the second   energy 
carrier to the first one. This is very interesting. 
  
[Barbara Grazzini]: On our website pupils can find the cards and play this game.  
I have an important question, you used some terms that it could be useful to explain better.  
You talked about carrier and exchanger, is that right? 
Can you explain us what they are so that it is clear to everyone?  
During the cards game you said: “this is the carrier” and “this is the exchanger”. 
If you explain those terms we can make it clear to everybody so that everyone can play the card 
game. 
 
[Prof. Corni]: In the meantime, I invite you all to watch our last meeting where I showed the 
worksheet for the experiment for the analysis of the toy. 
In the worksheet there is a list of the energy carriers. 
If you use it, you will make no mistake.  
What’s an energy carrier? 
That’s the source of energy. 
Which source of energy does an electric engine use? 
Electricity. 
Which source of energy does a solar panel use? 
Light. 
Which source of energy does my body use? 
Food.  
Energy carriers are natural phenomena that store energy, that are able to produce some    effects. 
 
[Barbara Grazzini]: Also hydrogen is an energy carrier. 
 



 

[Prof. Corni]: Hydrogen can be an energy carrier or a source of renewable energy. Also petrol.  
 
[Barbara Grazzini]: Yes. Danica, our “film” director, is showing us the worksheet we saw last time. 
  
[Prof. Corni]: Very well, ok. That one. 
That is the list of energy carriers. 
The exchanger is the device that enables the energy exchange from a carrier to the other one.  
For example, in absence of an electric engine, the electricity would keep on storing the energy. 
It wouldn’t have the possibility to transfer its energy to a rotating device in absence of an electric 
engine. 
Energy transfers are technological devices, but they can also be natural. 
Let’s think about a leaf. 
In the photosynthesis process the leaf represents the device that enables solar energy to produce 
fruits, plant foods or animal foods and so on.  
So, the exchanger is a device, technological or natural, that enables the energy exchange between 
two carriers. 
 
[Barbara Grazzini]: The examples in the cards game like the fan, the wind turbines, the dynamo and 
all were all exchangers. 
  
[Prof. Corni]: Yes, what you guessed were all exchangers. 
In the slides there were the energy carriers. 
  
[Barbara Grazzini]: Anyway, we did a good job! 
 
[Prof. Corni]: Yes, you’ve been very good, from now on you will be the experts! 
 
[Barbara Grazzini]: Ok, thirty minutes have already passed, what we make in live streaming are short 
explanations. 
We have almost reached the end of the thirty minutes meeting. 
Do you want to add something about what we’ve talked about today or about the project? Is there 
something we haven’t told yet? 
  
[Prof. Corni]: I’m thinking about exchangers, our project is about fuel cells. 
Fuel cells are energy exchangers, they are devices that can extract energy from hydrogen and 
produce electricity. 
 
[Barbara Grazzini]: In Italian we call them “celle a combustibile idrogeno”. 
  
[Prof. Corni]:  The surprising thing about them is that they are reversible. 
I can always use fuel cells to produce hydrogen, in presence of electricity. 
  
[Barbara Grazzini]: You’ve been crystal clear, this is a wonderful thing. 
I’d like to go on talking because I am learning so many things. 
 
[Prof.ssa Tiziana Altiero]: You can try to play some of the games. 
  
[Barbara Grazzini]: Of course, but I have to convince my children to play. 
 
[Prof.ssa Tiziana Altiero]: I can add just one thing. 



 

I want to encourage our listeners to tell children and pupils to try the activities and take advantage of 
this opportunity because it may seem trivial, but this can help to keep attention 
alive and to think, we want students to think, to reflect, to reason and especially to learn. 
That’s why this project is very good for them. 
This is our hope. 
 
[Barbara Grazzini]: Absolutely. 
 
[Prof.ssa Tiziana Altiero]: In order to be more aware about which source of energy is not harmful for 
the planet, the nature, nor for us. 
  
[Prof. Corni]: In my opinion the concept of energy is one of the greatest scientific concepts. 
The fact that from an early age our children and pupils learn well what energy is, is really something 
important for the development of thought.  
 
[Barbara Grazzini]: Absolutely, you are right.  
We address all children and pupils because FCHgo addresses schools of every stage, it deals with the 
issue taking into account the age of the children. 
From elementary schools to high schools of any kind, both of scientific and humanities curriculum, 
where you can address the issue with an easier approach since it’s about science, but they also 
concern us, our daily life and what surrounds us. 
I thank you all but I want to still say something.  
We haven’t fixed the date of our next meeting yet. 
We are setting up meetings with the next experts, so follow us so that we can inform you about the 
next thirty minute meeting so that we can ask additional questions. 
Actually, if you have questions about the cards game or if you missed our last video, 
you can see it and choose an object to observe and follow our instructions to understand how the 
object works and how it produces energy and get in touch, we are available.  
Write us to ineuropa@ineuropa.info and thank you so much for your availability.  
It’s always a pleasure to talk and explain things in a simple way so that everyone understands. This is 
amazing. 
  
[Prof.ssa Tiziana Altiero]: Thank you, Barbara. Thank you. Bye. 
 
[Prof. Corni]: Bye, thank you! 
  
 
 

 

 

 

 

 

 

 


