
The roads of the future will 
be increasingly populated 
with electric vehicles, and 

therefore with drivers capable of 
driving and using the latest gener-
ation of cars. The European Union 
is carefully considering these mil-
lions of future “electric drivers”, 
creating for them a series of vade-
mecums on the knowledge and cor-
rect use of the new cars and their 
charging systems. This is precise-
ly what the “eCharge4Drivers” 
project (echarge4drivers.eu) is all 
about, a European H2020 project 
coordinated by Greece, whose ba-
sic goal is to improve the electric 
driver’s experience of the recharg-
ing process, both from an informa-
tion point of view and thanks to saf-
er and more effi cient batteries.
The latter is an aspect on which 
Semes (Sistemi Elettronici per Mo-
bilità ed Energia Sostenibile - Elec-
tronic Systems for Sustainable Mo-
bility and Energy), a laboratory of 
the University of Pisa’s Depart-
ment of Information Engineering, 

has been working for over a dec-
ade and is one of the project’s part-
ners. The working group is headed 
by Professor Roberto Saletti, who is 
joined by Professor Roberto Ron-
cella, Associate Professor Feder-
ico Baronti, researcher Roberto Di 
Rienzo and a number of PhD stu-
dents and research fellows. “With-
in the eCharge4Drivers project, 
we are working on optimising the 
operations of electric vehicle bat-
teries - explains Baronti - thanks 
to collaboration with the Fiat Re-
search Centre. The innovation of 
the project lies in taking advantage 
of the connection of electric vehi-
cles with the cloud, which provides 
a huge amount of information on 
the battery behaviour of each ve-
hicle at a central level. From the 
data of a fl eet of electric vehicles, 
it is possible to obtain information 
on the battery state, which is diffi -
cult to obtain with on-board control 
units alone, with two goals: updat-
ing the charge profi le, i.e. the way 
in which the vehicle is recharged, to 

extend the useful life of the battery; 
and carrying out preventive main-
tenance on the battery itself, de-
tecting cells or modules that need 
to be replaced. So the effects of the 
project will be positive for both the 
user and the manufacturer of the 
electric vehicle”.
In order to achieve these goals, 
the Pisan pool works on algorithms 
that allow the estimation of the bat-
tery state, with a ‘model based’ ap-
proach: “Starting from a battery 
model, an equivalent electrical cir-
cuit, the model parameters that 
change with battery use are evalu-
ated online. The evolution of these 
parameters over time makes it pos-
sible to derive information on the 
health of the batteries themselves”. 
The project started with the devel-
opment of the communication in-
frastructure and the platform for 
accessing and processing the large 
amount of data from the vehicles. 
The current work is to optimise the 
algorithms in anticipation of the 
end-of-project audit in 2022. 

The vehicle data communication and 
processing infrastructure developed 
in the project will allow to update the 
battery charging profi le and obtain 
preventive diagnostic information.

Smart and connected 
batteries for electric vehicles
A project for the millions of future drivers of next-generation cars

Global warming associ-
ated with the emission 
of greenhouse gases is a 

major environmental issue, with 
repercussions on the entire glob-
al economic system.
Tackling climate change and re-
ducing greenhouse gas emissions 
is now a common goal. Europe, in 
particular, is pursuing a rigorous 
‘decarbonisation’ process to pro-
gressively move away from fossil 
fuels. A great opportunity in this 
scenario is now offered by tech-
nologies capable of capturing 
carbon dioxide (one of the main 
‘greenhouse’ gases) and convert-
ing it - using renewable hydro-
gen - into products with high add-
ed value.
This is the background of the 
‘CO2 Fokus’ project, a Belgian-co-
ordinated H2020 that is now half-
way through. “The goal is to de-
velop an innovative technology to 

recycle carbon dioxide emissions 
in a single-stage hydrogenation 
process for the production of di-
methylether,” explains researcher 
Giuseppe Bonura of Cnr-Itae in 
Messina, one of the project’s part-
ners. 
Dimethylether, which under or-
dinary conditions is in a gaseous 
state, has recently attracted sig-
nifi cant research interest, since 
at low pressure it can be trans-
formed into a liquid form and is 
therefore easily transportable. 
Moreover, its simple molecular 
structure makes it an interesting 
substitute for fossil diesel: a high-
ly effi cient ‘green’ fuel. “Today, 
dimethylether is usually produced 
by a two-stage process, through 
the dehydration of previously 
synthesised methanol by conver-
sion of synthesis gas - continues 
Bonura - CO2Fokus aims to de-
velop an innovative and sustaina-

ble process for the production of 
dimethylether in a single stage, 
integrating a solid oxide electro-
chemical system capable of sup-
plying green hydrogen and a mul-
ti-channel catalytic reactor made 
by 3D printing, with selective la-
ser melting technology of met-
al powders”. The catalytic sys-
tem, formulated by researchers 
at Cnr-Itae, will be housed inside 
the multi-channel reactor and will 
enable the continuous produc-
tion of dimethylether from CO2

and hydrogen mixtures. “The pi-
lot system, located in Turkey, will 
demonstrate how we can reduce 
dependence on fossil fuels in the 
chemical and energy sectors - 
concludes Bonura - by steering 
sustainable development towards 
a low-carbon society”. 

Greenhouse effect: the 
goal is to decarbonise
Advanced catalytic architectures using 3D printing for ef� cient 
carbon dioxide recycling

The “Nicola Giordano” Institute for Advanced 
Energy Technology in Messina is one of the 
WP leaders of the CO2Fokus project

CO2Fokus technological approach
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