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32nd CIRP Design Conference
CIRP Design 2022) - Design in

a changing world
28-30 March 2022, Paris, Spain

Our colleagues from MGEP
presented the preliminary results
on relevant circular design
criteria for consideration in the
development of batteries. Find
the details in the confererence
paper: Exploring the applicability
of circular design criteria for
electric vehicle batteries here.

They have also recently
published a paper in Renewable
and Sustainable Energy Reviews
analysing the main issues
regarding the development of
combined circular economy and
life cycle assessment studies for
batteries for electric vehicles
here.
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RESTROSPECT - some highliths

[ IBERTY

LIGHTWEIGHT BATTERY SYSTEM
FOR EXTENDED RANGE AT IMPROVED SAFETY

Projet Facts

The LIBERTY project started in January 2021. Since then, the evolution of the project focused on the
definition of system-level requirements, the consolidation of a preliminary battery pack design, the
definition of the performance and safety related test plan as well as the important considerations of
circular economy related LIBERTY battery pack aspects.

This newsletter briefly presents the state of many of the innovations currently being addressed by the
LIBERTY project, news about the COLLABAT cluster, as well as some retrospect highlights.

Enjoy reading!

What we aim for:

LIBERTY’s overall target is substantially improving BEV battery performance, safety and lifetime
from a lifecycle and sustainability point of view.

The key objectives of LIBERTY are:

. Objective 1: To achieve a range of 500 km on a fully charged battery pack;

. Objective 2: To achieve a short charging time below 18 minutes;

. Objective 3: To achieve an ultimately safe battery system;

. Objective 4: To achieve a long battery lifetime of 300.000 km;

. Objective 5: To achieve sustainability over the battery pack’s entire life cycle, reducing

its environmental impact by 20 %.

LIBERTY project develops a complete battery back starting from current innovations at TRL (Technology
Readiness Level) 4, the final result of LIBERTY will be a TRL 7 battery system (demonstrator in operational
environment). The smart combinations and implementations of innovations to reach these goals are
described in brief in the next section.

Data collection for LIBERTY battery circularity and environmental sustainability
assessment

December 2022

One of the aims of the LIBERTY project is to reduce life cycle environmental impacts of the innovative
battery by at least 20% compared to the benchmark. Thus, MON has developed a matrix which was shared
with the project partners in order to i) identify the most suitable circular design criteria and indicators for
consideration in the development of a resource-efficient battery pack, and ii) start gathering the required
inventory data to perform the corresponding life cycle assessment of the LIBERTY battery in order to
identify hotpots for further improvement and determine the potential savings compared to the benchmark.
This has been supported by the development of individual and group meetings between MON and the
project partners who have been actively sharing the required information and data, as well as providing
technical support.


https://www.designsociety.org/1213/32nd+CIRP+DESIGN+Conference
https://www.designsociety.org/1213/32nd+CIRP+DESIGN+Conference
https://www.designsociety.org/1213/32nd+CIRP+DESIGN+Conference
https://libertyproject.eu/index.php/results-media/
https://libertyproject.eu/index.php/results-media/

The innovations within LIBERTY will lead to a compact high-performance battery pack that brings extended range, short charging times, long travel distance
capability, safety, reliability, user confidence and affordability. Further details are available on our .

Advanced state estimation (SoX) algorithms to learn Multi-cell monitoring Integrated Circuits

from real-time operating conditions « tracking slowly changing parameters under

+ trained with a minimal amount of laboratory steady-state conditions to indicate imminent
testing data failure

+ accuracy and reliability is increased by learning * synchronously measuring voltage and current to
from BEV be able to extract more data

* deep-learning approaches coupled with most * more challenging specifications for IC due to fast
advanced SoX-estimation algorithms charging

* investigations to enable timely inclusion in the
next generation of IC

A semiconductor based solid state switch instead of

an electro-mechanical one

+ switch-off time from milliseconds to microseconds

+ significantly reduced peak currents, avoiding
system damage, and improving safety

* reduced maintenance effort due to non-
destructive and resettable disconnection

Improved state
estimators

Semiconductor-based

Pressure sensor
in battery pack

Completely new developed autonomous

pressure sensor in pack

+ fully CMOS/BICMOS compatible sensor
process

+ combining “Bipolar Complementary
Metal-Oxide-Semiconductor” (BICMOS)
front-end manufacturing with Surface
Micro Machining (SMM)

+ completely novel sensor concept will be
implemented

+ wake-up signal in case of any pressure
increase

+ reduced power consumption to only ~3.5

Novel materials for thermal —
runaway prevention

IC for novel monitoring functions

Flexible, brand independent BMS

* BMS based on Fraunhofer’s (FHG's) 2nd generation of
foxBMS® open-source hardware & software BMS platform
(https://foxbms.org)

= modular and flexible hardware and software architecture to
be used in a broad range of domains

* using a microcontroller unit from the Hercules family of Texas
Instruments

+ certifiable not only for the automotive domain but also for
the industrial domain

* relevant for any second-life application of the battery system
and its BMS

Enriched communication

Battery
interface functions

Passport

Secure data
storage

High energy
density cells

Optimal cell
arrangement

Light-weight fibre-
reinforced housing

Material i sion cooling sy

Battery passport and remote troubleshooting

operating data is stored in a cloud-based battery
passport with the possibility of remote monitoring
and troubleshooting

processing, reducing, and storing of collected
information with data cleaning techniques
delivers training input data for advanced battery
state estimators or a potential second life use
BMS provided with loT and connectivity interfaces to
transfer data

data mining and machine-learning approaches
applied not only at BEV but also vehicle fleet level
BMS connectivity can be used for BMS software
updates according to the individual operation and
ageing behaviour

Cell-to-pack approach
A special spacer assembly from lightweight material
with optimal thickness offers:

optimal cell placement

high energy density of the battery pack

space design requirements

required distance to avoid short circuit
performance of the immersion cooling system

% of existing solutions , works even when
the vehicle stands still

+ enables multiple pressure sensors in a
battery pack by new packaging with ~60
% smaller footprint

+ development in an ISO 26262-compliant

Innovative 800 V electrical system realised with:

= ahigh integration density

« fulfilling electrical safety regulations

= novel pressure sensor developed within LIBERTY
* anewly developed solid-state main switch

manner, to support functional safety

Active safety system prevents thermal runaway and its

propagation by extracting and dissipating a large amount of

heat in a few seconds which consists out of:

« Afire-retardant material based on a super-insulating
material with dielectric properties

« Athermal fuse based on phase change

Advanced Cooling with partial immersion with a sprayed dielectric

fluid which enables fast charging and prevents thermal runaway

propagation. Equipped with a specially developed chiller (12-15

kw):

= no coolant pressure drop and limited volume increase

* optimal cooling conditions for the specific thermophysical
properties of the dielectric fluid

* Advantages are:

= high cooling heat transfer coefficient

+ small fluid volume (mass reduction)

* temperature homogeneity of the cells by controllable spray

+ avoid hot points (bus bars, electric connections,..)

* reduce battery thermal event (safety).

Sustainable dismantling and recycling

semi-automated  sustainable dismantling and
recycling process with less environmental impact
improves dismantling efficiency

reduces safety risks

investigations on lithium recovery with less energy
consumption will improve the overall recycling
efficiency of lithium-ion batteries

The use of organcsheets (thermoplastic pre-
impregnated composites) reinforced with fibres
enables:

operational load and crashworthiness requirements
tightness for the dielectric cooling fluid
sufficient strength and rigidity



https://libertyproject.eu/wp-content/uploads/2022/11/TRPRO_TRA-2022_Martinez-Laserna_Klocker.pdf

Electromobility Technology
Workshop: Driving a Greener
Value Chain by i-HeCoBatt and
LOMARTOV

17-18 May 2022, Valencia,
Spain

LIBERTY project was presented
by our project coordinator Egoitz
Martinez-Laserna at the
Electromobility Technology

Workshop: Driving a Greener
Value Chain organised under the

i-HeCoBatt project and
LOMATOV. It was a great
opportunity to meet with
stakeholders and to disseminate
the objectives and innovations
we are tackling in LIBERTY.

The presentation included a
general overview about the
project and then focused on
LIBERTY’s goals and key
innovations and introduced also
the COLLABAT cluster, a cluster
of four H2020 Battery projects,
joining forces to develop
sustainable batteries for the
future.

You can watch the very
interesting video from the talk
here.

It was a pleasure to contribute to
this great Workshop where 25
speakers contributed to topics
like the political framework and
trends in the energy and mobility
sector, the present and future
solutions & challenges for green
mobility, and finally, the latest
innovations in the field of EV
components covering their whole
value chain: from advanced
materials, testing & use phase,
up to end-of-life solutions.
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LIBERTY is part of COLLABAT -
joining
forces towards sustainable future

H2020 Battery projects

battery packs
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Four EU H2020 projects — ,
, , — joined forces
to form the COLLABAT cluster, and to bring

state-of-the-art research for complex
transport  industry  challenges toward
transport decarbonisation and energy

transition, in line with EC climate neutrality
goals. The cluster takes up the challenges
associated with the future of the electric
vehicles sector that fundamentally depends
on its technological capacity to develop
more cost-efficient and long-lasting
battery packs - in terms of lifetime and
range - based on a sustainable approach
to ensure the deployment of electric vehicles
in the mass market.

The intention of COLLABAT is to promote
technology transfer across relevant
stakeholders, such as academia, vehicle
OEMs and the entire EV (electric vehicle)
battery supply chain, including 2nd life use
and better recycling after End of Life (EoL),
for development and realisation of a next
generation of battery packs for electric
vehicles and plug-in hybrids.

COLLABAT has defined 4 technical
subclusters

. Sustainability. Leader: HELIOS

. Testing. Leader: MARBEL

. Battery Management System (BMS).
Leader: LIBERTY

. Modelling. Leader: HELIOS & LIBERTY

You can find activities and news from
COLLABAT Cluster on

COLLABAT Cluster @TRA 2022
16 November 2022

organised the Super Cluster session:
“Batteries for automotive applications” at the
TRA2022 in Lisbon together with BAT-1 Cluster
( ) , project,

) & Gen3Bat cluster ( , ,

, ). The session consisted of

two consecutive blocks and gave a 3 hours full

workshop covering important battery topics from
different angles.

The “Super Cluster Event” addressed the current
challenges facing electric vehicle batteries and
presented approaches to overcoming them from
three different research & innovation clusters to get
a complete understanding of the current
developments in EVs and batteries, their
challenges and how these three project clusters are
addressing those.

In the frame of the event our coordinator Egoitz
Martinez-Laserna gave an overview about the
COLLABAT Cluster and presented the topic session
on BMS and Sensors. The session was a great
success!


https://ihecobatt.eu/archivos/5935
https://ihecobatt.eu/archivos/5935
https://ihecobatt.eu/archivos/5935
https://www.libertyproject.eu/index.php/key-objectives/
https://www.libertyproject.eu/index.php/work-description/
https://www.libertyproject.eu/index.php/work-description/
https://www.linkedin.com/company/collabat-cluster/
https://www.libertyproject.eu/wp-content/uploads/2022/05/Electromobility-Technology-Workshop-by-i-HeCoBatt-Day-2.mp4
https://albatross-h2020.eu/
https://albatross-h2020.eu/
https://www.helios-h2020project.eu/
https://www.helios-h2020project.eu/
https://www.libertyproject.eu/
https://www.libertyproject.eu/
https://marbel-project.eu/
https://marbel-project.eu/
https://www.linkedin.com/company/collabat-cluster/
https://www.linkedin.com/company/collabat-cluster/
https://www.linkedin.com/company/astrabat-project/
https://safelimove.eu/
https://www.linkedin.com/company/solidify-project/
https://www.linkedin.com/company/sublime-project/
https://www.linkedin.com/company/3believe/
https://www.linkedin.com/company/cobra-batteries/
https://www.linkedin.com/company/hydrabatteries/
https://www.sense-battery.eu/
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The project is evolving quickly,
and the design of LIBERTY’s
Battery Pack is almost
completed. Stay tuned for
upcoming news, events, and

publications.

Visist us on our website

COLLABAT Linkedin page
LIBERTY Leaflet
LIBERTY Poster

Articles about LIBERTY
published online

NXP-Article about LIBERTY
18 March 2022

LIBERTY project @TRA 2022
15 November 2022

Attendees of the TRA 2022 visiting the poster
session had the opportunity to get informed
about the LIBERTY innovations by Eduardo
Miguel and Egoitz Martinez-Laserna!

Read more about how Better Batteries Will Help
Speed Up EV Adoption and how NXP will contribute
in the frame of LIBERTY on their

Successful Review Meeting
31 August 2022

The LIBERTY Review Meeting has been quite a
success. Our Project Officer has explicitly
appreciated the work done so far in LIBERTY. The
progress made on the innovations has been shown
during the meeting. The good technical progress
and the good quality of the deliverables were
highlighted. In addition, the well-organized review
meeting and the presentations shown were
positively mentioned. This was only made possible
by the excellent cooperation of all LIBERTY partners
during the first 18 months. In particular, many thanks
to all of you who have been directly involved in the
review meeting, for their valuable contributions and
excellent performance.

LIBERTY consortium meeting
29-30 June 2022

The project was presented in the frame of the
poster session on Tuesday, 15th of November
2022, from 12:00 — 19:00 by from IKERLAN.
Besides that, LIBERTY was invited to submit a
full journal paper to the TRA Article Collection
organised by the

The 4th consortium meeting & General Assembly
took place at facilities in San Sebastian
where we had the chance of finally meeting in
person with the possibility to join online for those
who could not attend personally. The consortium
engaged on sound technical discussions, evaluated
our great ements in the last 6 months and even had

the chance to

. We will keep you
informed on the release!

LIBERTY @ TV show ,,Teknopolis“ in
Basque TV

17 May 2022

visit

The TV show Teknopolis is dedicated to R&D
advances in the basque research and technology
network. You can listen to the interview with
LIBERTY coordinator Egoitz Martinez-Laserna

Project Coordinator: Egoitz Martinez-Laserna Duration: 42 Months

Institution: IKERLAN S. COOP - IKERLAN Total investment: 10.8 M€

Email: emartinez@ikerlan.es

Participating organisations: 16

Website: www.libertyproject.eu Number of countries: 7

Start: 01 January 2021

LIBERTY has received funding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No 963522.

The document reflects only the author’s view, the Agency is not responsible for any use that may be made of the
information it contains.


https://libertyproject.eu/
https://www.linkedin.com/in/liberty-project-bbb27320a/
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https://www.linkedin.com/company/collabat-cluster/
https://libertyproject.eu/wp-content/uploads/2022/11/LIBERTY-Leaflet.pdf
https://libertyproject.eu/wp-content/uploads/2022/11/LIBERTY-Leaflet.pdf
https://www.libertyproject.eu/wp-content/uploads/2021/11/LIBERTY_-Poster.pdf
https://libertyproject.eu/index.php/results-media/)
https://libertyproject.eu/index.php/results-media/)
http://www.libertyproject.eu/
https://etrr.springeropen.com/
https://etrr.springeropen.com/
https://www.eitb.eus/eu/irratia/euskadi-irratia/programak/sarean/osoa/8056402/ikerlan-18-minututan-kargatu-eta-500kmko-autonomia-duen-auto-bateria/
https://www.nxp.com/company/blog/better-batteries-will-help-speed-up-ev-adoption:BL-BETTER-BATTERIES-WILL-HELP
https://www.linkedin.com/company/ikerlan/
https://www.linkedin.com/company/ikerlan/
https://www.linkedin.com/company/mubil/
https://www.linkedin.com/company/mubil/
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