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Executive Summary

This deliverable presents the E-VOLVE (Electric Vehicle Optimized for Life, Value and
Efficiency) virtual Cluster that brings together 8 independent R&D projects on EVs
developments jointly and complementarily addressing the 4 technical scope areas of the Green
Vehicle calls.

The first part of this report, chapter 1, introduces the SELFIE project, the E-VOLVE Cluster
and its objectives.

Chapter 2 presents an overview of the communication and dissemination strategy of the
Cluster.

Then, chapter 0 showcases the newsletter published during the E-VOLVE Cluster operation.
Finally, conclusions are drawn in chapter 0.

The list of cluster dissemination activities performed during the project are reported in detail in
D8.6 Report on cluster level optimization.

Attainment of the objectives and explanation of deviations
No deviations or delays have occurred in tasks and activities related to the specific deliverable.
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1 Introduction

1.1 SELFIE and its objectives

SELFIE - ‘SELF-sustained and Smart Battery Thermal Management Solution for Battery
Electric Vehicles is a project funded under Horizon 2020 programme by the European Union
(Grant agreement no: 824290).

SELFIE intends to develop and demonstrate a novel self-sustained compact battery system,
consisting of:

e A smart modular battery pack, which has excellent internal thermal conductivity
properties, a refrigerant cooling system and thermal storage system (heat buffer)
capable to absorb excess heat due to fast charging, and which is thoroughly insulated
from the outside;

e An advanced battery thermal management system capable to keep the battery
temperature effectively within the optimal window and to prevent overheating (and
battery degradation) due to fast charging.

Successful implementation of the project will significantly increase user acceptance of EVs by
enabling fast-charging and offering significant cost reductions and elimination of range anxiety
compared to other propulsion technologies.

1.2 E-VOLVE Cluster presentation

The virtual E-VOLVE (Electric Vehicle Optimized for Life, Value and Efficiency) Cluster is
developing, implementing, realizing and monitoring synergies between eight projects.

The purpose of the Cluster is to execute joint dissemination and exploitation activities.

E-VOLVE (Electric Vehicle Optimized for Life, Value and Efficiency) Cluster aims at virtually
bringing together 8 independent R&D projects on EV developments, jointly and
complementarily addressing the technical scope areas of the Green Vehicle topic. In order to
connect parallel R&D activities in complementary areas and to implement a higher potential
produced by intersectoral cooperation, the E-VOLVE virtual Cluster has been set up. The
Cluster will produce greater impact acknowledging the importance of connecting parallel R&D
activities funded on complementary areas, as stated by the European Commission. The
member Projects in the E-VOLVE Cluster have decided to prove the higher potential of
synergies between projects. As a result, E-VOLVE Coordinators trust that together as a virtual
Cluster they will produce a greater impact by delivering innovations that cover a wide range of
EV components, designed especially for the new (3rd) generation of EVs to meet the future
mobility needs in both the urban environment and inter-city trips, while meeting as well, the
requirements in energy efficiency, usability and cost that the market demands.

At this time, the Cluster members are eight: six founding projects (ACHILES, SELFIE,
CEVOLVER, EVC1000, SYS2WHEEL, FITGEN) and two newest members, TELL and MULTI-
MOBY that joined the Cluster early 2020. Detailed presentation of the Projects can be found
on the Cluster website.
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2 Communication and dissemination activities

2.1 Communication Strategy

The E-VOLVE initiative was set to motion once the Projects were approved and began their
implementation. A clearer strategy of action for the Cluster was set and a Gantt Chart was
developed to ensure a smooth monitoring of the set goals.

As part of the dissemination strategy, the Cluster identity was developed by VUB with the
design of a logo, the definition of a colour palette and the establishment of templates.

In parallel, a Dissemination Plan in D7.2 and in ACHILES’ D6.8 Cluster dissemination and
communication strategy was developed, defining the guidelines, methodology and approach
to ensure a smooth implementation of the Cluster's communication activities. The strategy
includes:

¢ Roles and responsibilities;

Target audiences;

Key messages;

Appropriate channels and tools;

Key Performance Indicators.

In addition, specific goals and objectives have been set:
¢ To communicate Cluster activities, news and developments;
e To disseminate Cluster results and outputs;

e To attract and involve different audiences (stakeholders, EU agencies, projects,
industry, general public) and engage them in the communication activities to further
maximise the impact and raise awareness regarding the Cluster results;

e To attract projects to join the Cluster.

The communication and dissemination strategy are monitored bases on specific KPIs.

2.2 Common dissemination activities

The table below reports the list of evnets in which E-VOLVE participated or submitted an
application as a Cluster.

Description
Other/ GHOST & | October 18, | St. Cluster and Projects were
Workshop iModBatt 2019 Sebastian, | presented and represented
workshop Spain by CEVOLVER (M11). E-

VOLVE also participated in
the Poster session.
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Conference | 2019 IEEE | 4-8 Graz — | EVC1000 represented the
ICCVE November Austria Cluster and presented the
2019 Cluster and Projects
Scientific 2019 IEEE | 4-8 Graz — | 1 Armengaud E., Hegazy O.,
Publication ICCVE November Austria Brandstatter B., lvanov V.,
2019 Tatschl R., De Gennaro M.,
Sorniotti A., Van Mierlo J.,
Schernus C., 23 January
2020, European Innovation
for Next Generation
Electrified Vehicles and
Components, IEEE,
[https://ieeexplore.ieee.org/
document/8964843]

Conference | 14th 14-15 Vienna — | CEVOLVER represented
Internationa | November Austria and presented the Cluster
| A3PS Eco- | 2019, and Projects
Mobility
2019

Conference | EARPA 3-4 March | Brussels - | Cluster and Projects’
Spring 2020 Belgium presentation
meeting
2020

Other/ GoMobility | 11-12 March | Gipuzkoa —| A Cluster and Projects’

Exhibition 2020 2020 Spain presentation and

participation to the poster
session.

Conference | CO2 July 9th, Cluster was presented and
Reduction 2020 represented by
in CEVOLVER, powerpoint
Transportat and video available.
ion
Systems
Conference

Conference | EISITA September | Online Cluster was presented and
World 14-16, 2021 represented by
Congress CEVOLVER, ACHILES,

EVC1000 and FITGEN.
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https://gomobility.eus/en/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://conferences.ata.it/final-program/
https://www.researchgate.net/publication/342946822_RENEWABLE_ENERGY_VECTORS_IN_TRANSPORTATION
https://www.youtube.com/watch?v=Q6u473zyL1Y&t=191s
https://go.fisita.com/fisita2021/programme_overview
https://go.fisita.com/fisita2021/programme_overview
https://go.fisita.com/fisita2021/programme_overview
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Other/ E-VOLVE November Online Cluster members came
Round table | Round 18th, 2021 together to organize a round
Table table where the Working
Groups presented project
results and developments.
The event brought together
51 persons in total, to
discuss EV Dbarriers and
opportunities and  how
H2020 projects work
towards the EU obijectives.

Conference | WCX SAE | April 5-7, | Detroit, E-VOLVE presented their
World 2022 USA scientific publication (see
Congress below).

Experience

Scientific WCX SAE | April 5-7, | Detroit, The second publication for

Publication | World 2022 USA the Cluster came in the
Congress context of the SAE WORLD
Experience CONGRESS 2021: a paper

was submitted, accepted
and published in 2022:
Armengaud, E.,
Brandstatter, B., Bi¢ek, M.,
Buh, J. et al, "Towards
Brand-Independent
Architectures, Components
and Systems for Next
Generation Electrified
Vehicles Optimised for the
Infrastructure,” SAE Int. J.
Adv. & Curr. Prac. in Mobility
4(5):1906-1922, 2022,
https://doi.org/10.4271/2022
-01-0918.

Other/Proje | CEVOLVER | September | Aachen, Cluster participated in the

ct event Final event | 27th 2022 Germany poster session and was

represented by VUB and
Achiles.

Conference | EARPA October Brussels — | ACHILES represented the
Autumn 19th 2022 Belgium Cluster and presented the
meeting results.

2022
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https://saemobilus.sae.org/search/?op=doeventsearch&event=288441&eventname=WCX%20SAE%20World%20Congress%20Experience
https://doi.org/10.4271/2022-01-0918
https://doi.org/10.4271/2022-01-0918
https://cevolver.eu/cevolver-final-event-2/
https://cevolver.eu/cevolver-final-event-2/
https://www.earpa.eu/earpa/17/2206/autumn_meetings___20_year_anniversary_of_earpa.html
https://www.earpa.eu/earpa/17/2206/autumn_meetings___20_year_anniversary_of_earpa.html
https://www.earpa.eu/earpa/17/2206/autumn_meetings___20_year_anniversary_of_earpa.html
https://www.earpa.eu/earpa/17/2206/autumn_meetings___20_year_anniversary_of_earpa.html

Deliverable D7.5

YSELFIE

5

Conference | Transport November Lisbon, The  Cluster members
Research 14-17,2022 | Portugal decided to submit an
Arena application and participate in
TRA2022 the TRA2022 with the

Invited Session (Tuesday
15th, 15:00-16:30). During
this session "European
Innovation for the Next
Generation  of  Electric
Vehicles by E-VOLVE
Cluster", the E-VOLVE
Projects did a pitch of their
results and contributions
towards the
future EV, under the five
Working Groups.
Conference | TRA2020 April 2020 Helsinki — | The application was rejected
Finland on the grounds that the
Projects were still immature

Conference | 3rd 4-5 Brussels - | The application was rejected
European December Belgium on the grounds that the
Conference | 2019 Projects were still immature
on_Results (only Projects after 1 %2 year
from Road of implementation are
Transport accepted)

Research in
H2020
projects

Conference | IEN-T Days | May 2020 Sibenik — E-VOLVE was accepted to
2020 Croatia participate but the event

was cancelled due to
COVID-19.

Conference | EUCAR November Online Cluster submites an
Reception 17th, 2020 application to participate in
and the exhibition, however the
Conference event took place virtually
2020 with no possibility of

exhibition.

Conference | EARPA October 12- | Postponed | EARPA FORM was only
FORM 14, 2020 to 2021 held virtually, so the agreed
Forum 2020 upon application to

participate in the exhibition
as a Cluster was not
submitted.

SELFIE - GA n° 824290

Page 10 | 24



https://traconference.eu/
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https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://egvi.eu/event/h2020rtr-european-conference-3d-edition/
https://ec.europa.eu/transport/themes/infrastructure/events/ten-t-days-2020_en
https://ec.europa.eu/transport/themes/infrastructure/events/ten-t-days-2020_en
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Conference | 33rd IEEE 5-9 June Aachen, An E-VOLVE workshop was
Intelligent 2022 Germany planned to be organized
Vehicles with the title The EVOLVE
Symposium Cluster of EU H2020

projects about Electric
Vehicles Optimised for Life,
Value and Efficiency. In the
end, E-VOLVE withdrew as
the conference took place
on public holidays and the
impact would have been too
low.

Table 1. List of applications and/or participation of E-VOLVE at events

3 Newsletters

The communication strategy defines one common newsletter every six months and this has
been achieved, as presented in the table below:

August 2019

December 2019
May 2020

December 2020
May 2021

December 2021
May 2022

Table 2: Newsletter publication dates

N o ok W Nk

Seven newsletters in total have been published during the E-VOLVE Cluster operation
during the period May 2019 - November 2022. The content focuses primarily on the
Cluster members results, developments and announcements and on E-VOLVE Cluster
news, e.g. common dissemination activities or expansion.

The newsletter is being prepared 4 weeks before its publication: three weeks to collect
and adjust contribution and one week to finalize the format. The format and template
uses the Cluster’s visual identity, displays the logo of the Cluster and the ones of the
projects. It also includes the official contact channels and links to the project members
websites.

The newsletters are published on the EVOLVE Cluster website and then posted on the
Cluster social media accounts (LinkedIn and Twitter).

SELFIE - GA n° 824290 Page 11 | 24
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3.1 1st newsletter

The first newsletter was published in August 2019, as the operation of the Cluster went in
motion practically in May 2019. It was published on the E-VOLVE website and can be
downloaded for free.

E-VOLVE CLUS TER NEWSLETTER

(RmTES
)

E-VOLVE

EV for Life, Value, Efficiency

The E-VOLVE Cluster is here!

The virtual E VOLVE (Electric
Vehicle Optimized for Life, Valuc
and Efficiency) Cluster is realizing
and monitoring synergies between
six projects from GV 01
Horizon 2020 call 1o execute joint
dissemination, exploitation and
standardization activitics

The Concept

The purpose of the Cluster ix to
execute jont dissemination and
exploitation activities.

In order to connect parallel R&D
activities in complementary arcas
and to implement  higher
potential produced by

the E-

member projects in the £ VOLVE
Cluster have decided to prove the
higher  potential of  syncrgics
between projects. As a result, £
VOLVE Coordinators trust that
together as a virtual cluster they
will produce a greater impact by
delivering innovations that cover
wide range of EVa components,
designed especially for the new
(3rd) gencration of EVa to mect the
future mobility nccds in both
urban environment and inter city
trips, while meeting as well the
roquirements in energy efficiency,
usability and cost that the market
demands

The EVOLVE wirtual Chaster
focuses on developing groups of
king all

VOLVE virtual Cluster has been
set up. The Cluster will produce
greater impact acknowledging the
importance of connecting parallel

activities  funded  on
complementary areus, as stated by
the Furopean Commission. The

L,

together in synergy, can meet the
furure requirements in  energy
efficiency, fast charging and
ineroased driving range.

E-VOLVE

Cluster
Newsletter

‘The Project Members
ACHILES

The objective of ACHILES is to
develop Advanced Architectures
CHassis/Traction concept  for
Future Electric vehicLES,
ACHILES will enhance new pasts
and functionaliies in & new E/E
system arch by

E-VOLVE CLUSTER NEWSLETTER

fant-charging, cost reductions and
climination of renge amxety

ambitious targets of the call topic
Ins both cases, the project exploits

compared o other
technologies will be the user
benefita of SELFIE.

FITGEN

FIIGEN aims at developing a
functionally _integrated  e-axle
ready for implementation in third
generation electric velucles. It is
delivered at TRL and MRL 7 in all

of 0
computational capabilities of big
ata

SYS2WHEEL

Would you like clean sir in the
city? How can we get rid of noise
and exhausts from delivery vans in
the city? Addressing the issucs of
urbanisation, transportation, and
ris a5 emissions is

ita comy
on an electric vehicle platform
desigred for the European market
(Aecgment reference platform)
The e-axle i composed of a latest

ing
one of the biggest challenges of the
future.  In  particular,  the
clectrification of road transport is
high on the political agenda of all
mayor worl

Buried

Magnet Synclronous  Machine,
driven by a SiCamverter and
coupled with a high-speed
tranamission. It is complemented
by a DC/DC-converter for high
voltage operation of the motor i
traction and for enabling super
fast charging of the 40kWh battery
(120 kW-peak) plus an integrated
AC/DC on-board charger. The e-
axle also includes a breakthrough
cooling aystem which combines
the water motor/inverter circuit
with transmission

y
and further integrating four
technological concepts. Each of
the four concepls are a
tochnologienl paradigm shift and
breakthrough on their own, but
together they will aignificantly
reduce weight, system complexity,
and cost while increasing
reliability, and user comfort and
rafety/nocurity.

SELFIE, & European research and
innovation project, aims to develop
n navel self-suatained compact
battery system for next generation
electrified vehicles (EVe).

A significant increase of user
scceptance of EVs by cnabling

This project has received funding from the European Union's Hortzon 2020 research and innovation programme under

grant agreement No 824311

CEVOLVER takes a user-centric
approach for optimizing the
development and  operation of
electric vehicles and uses cutting

In sys2WHEEL give answers (0

questions by developing
sustainable city logistics and
improving mobility and quality of
life of European citizens.

EVC1000

The Electric Vehicle Components
for 1000k:n daily trips (EVC 1000}
project  brings  together ten
participants from industrial and

con
the efficient integration of
rtrain and chassis systoms,

powes
which  will

-
and systema for achicving the

Exciting News!

motors , and the
benefits of in-wheel architectures

in terma of active safety, packaging
and drivability, EVC1000 focuses
on in-wheel drivetrain layouts, as
well as a wheel centric integrated
propulsion  system and E
‘manager.

Sachiles

itgen

&3IVOLVER
p\.-em\{\aa_

—
EVCI000

E-VOLVE is proud to announce that it will be presented at the GHOST and iModBatt Workshop,
ober 18" at Cidetec offices in San Sebastian, Spain.

E-VOLVE has been invited for a five-minute presentat

Connect with us and stay tuned!

{Hlin| ¥

and to participate in the Poster Section!

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No 824311

Figure 1: First E-VOLVE Newsletter
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3.2 2nd Newsletter

YSELFIE

The second newsletter was published in December 2019, with the contribution of all project

members. It was published on the E-VOLVE website and can be downloaded for free.

C-VOLVE CLUSTER Ni

E-VOLVE

Cluster
Newsletter

E-VOLVE

EV for Life, Value, Efficiency

Innovation & EARPA President

The E-VOLVE Cluster is here! ™

Thia was the first official
presentation of the E VOLVE
Cluster. It was & chance to present
and explain our targets and vision

The virtual E-VOLVE (Electric n.
Vehicle Optimized for Life, Vahie v (3 fj;sm
and Efficiency) Cluster is realizing
and monitoring synergies between,
six projects from the GV-01 - =» “rarma
Horizon 2020 call to execute joint
dissemination, exploitation and
standardization activities.

" and attract supporters from the
Green Vehicle sector.

Interested in learning more about
the Cluster members? Visit our

websije!

The Project Members

ACHILES, SELFIE, FITGEN,

CEVOLVER, SYS2WHEEL and NEWS

EVCI000 wre the Founding  piyorue pRESENTEDATGHOST

members of the E-VOLVE Cluster. AND IMODBATT WORKSHOP

They form the Fxecutive Board 5

which plans and implements all ~ The E-VOLVE Cluster was invited

o ot askiviy to patticipate the GHOST and
ModBats  worl in  San
Scbastian!

CLUSTER
PRESENTATION AT 2019 IEEE
ICCVE

E-VOLVE

The E-VOLVE Cluster is very
The virtual cluster was presented  proud to have been presented at
by Dipl-Ing. Christof SCHERNUS,  the 2019 [EEE ICCVE
FEV Vice President Research &

This project has received funding from the European Union’s Hortzon 2020 research and innovation programme under
grant agreement No §24311

VE CLUSTER NEWSLETTER

Intermational  Conference _on

Connected Vehicles and Expo!

Dr. Eric ARMENGAUD (MBA
Project Manager RAD Research &
Technology Development)
presented the common paper that
was submitted by the Cluster
Partners  and  accepted  for
presentation

Another great opportunity to
promote our Projects’ progress and
results and to invite interested
parties.

EVOLVE @A3PS ECO-MOBILITY
2019

Dipl.-Ing. Christof SCHERNUS,
FEV Vice President Research &
Innovation & EARPA President,
Project  Coordinator of  the
CEVOLVER 112020  Project,
successfully presented the E
VOLVE virtual cluster at the Eco
Mobility 2019
organized by AJPS.

Conference

Exciting News!

E-VOLVE at the Road Transport
Rescarch in 12020 projects

Dick Beckers, Director of INEA,
presenter at the Rond Transpert
Research in H2020 Confercnce,
Mentioned E-VOLVE Cluster as an
example of successful 112020- GV
initiatives! Proud to be part of
INEA's presentation!

E-VOLVE Cluster has more exciting news coming up!

Great efforts will now bear fruit: 2020 will be a year of surprices, networking and exploitation!
Connect with us and stay tuned!

Email: evolvecluster.h2020@gmail.com

n|'{‘;

This project has received funding from the Buropean Union’s Horizon 2020 research and innovation programme under
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Figure 2: Second E-VOLVE Newsletter
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3.3 3rd Newsletter

The third newsletter was published in May 2020, with the contribution of all project members.
The newsletters started growing in size, as the projects implementation was progressing. A
maximum limit size was set to five pages. It was published on the E-VOLVE website and can
be downloaded for free.
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E-VOLVE F VOLVE NEWSLETTER MAY 2020
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~— develop new chassin components, well as on a first preliminary

EV for Life, Value, Efficiency

E-VOLVE

E-VOLVE Cluster Newsletter

A full year of success!

The wvirtual E-VOLVE (Electric
Vehicle Optimized for Life, Value
and Efficiency) Cluster is realizing
and monitoring synergies between
six projects from the GV-01
Horizon 2020 call to exccute joint

Intercsted in learning more about
our Cluster members? Visir
website!

E-VOLVE NEWS

E-VOLVE PRESFNTFI') AT EARPA
GoMobility

g pune
standardization activities,
The Project Members
ACHILES, SELFIE, FITGEN,

CEVOLVER, SYS2WHEEL and
EVC1000 are the Founding
members of the E-VOLVE Cluster.
They form the Executive Board,
which plans and implements all
the Cluster activity.
A new addition
2020 brought the first Cluster
expansion: 112020 TELL Praject
was welcomed in the Cluster and
now a proud member.

te«ll/\

This profect has received funding from the European Union’s Hortzon
grant agreement No 824311

F VOLVE NEWSLETTER MAY 2030

The new year started with E-
VOLVE. participating in two major
events: EARPA Spring Meeting and
GoMobility Poster session.
Cluster and Project members were
presented, and fruitful
discussions and networking was
initinted,

PROJECT NEWS

EVC1000: Flectric  Vehicle
Components for 1000km daily
rips

The EVC1000
(www.evc1000.eu)
EU funded innovation action with
the objective to increase electric
vehicle efficiency, range and user
acceptagice by providing
innovative and mass-production
vehicle components resulting from
the efficient of electric

corner solutions. At the end of
2021, the EVC1000's resulting
electric vehicle (EV) shall allow
trips of up to 1000 km with 1o
more than 90 minutes additional
travel time, due to charging and
with  enhanced  customer
experience.

To this end EVC1000 will leverage
on the in-wheel electric motor
technology, because of  its
advantages in terms of active
safety and drivability and because
of its unique benefits of packaging
and  modularity  that  will
significantly enhance flexibility
and adeptability of future EV
architectures.

The clectric axle (e-axlc) concept
has been already delivered and
details are available on the
EVC1000 website, The eaxle
integrates the latest ELAPHE in-
wheel motor technology and the
electric wheel dual drive (eWD?)
provided by 1&M. The eWD2 is
based on wide band gap switches,
perfectly matching the

of the proposed in
wheel motors, EVC1000  will

are targeted: i) Small di
segment electric cars; i) Hybrid
electric cars with a low voltage
add on electric propulsion system;
iii) The lightweight urban mobility
sector, e.g., electric quadricyeles
The TELL powertraine will be
demonstrated on two  clectric
vetucle platforms: i) a four-wheel.
drive (1WD) vehicle operated at a
nominal voltage of 100 V by a Si
MOSFET based inverter; and i) a
two-wheel drive  (2WD)  vehicle
operated at a nominal voltage of 48
V by an mverter based on GaN
semiconductor technology.

el

Figure 3 First TELL vetvcle prototype (4WD)

In the past months the TELL
participants  have  achieved
important  goals  together,
assembling thewr first  vehicle
prototype. The AWD vehicle, first
of the two envisaged in the project,
was tested successfully on the
rolling road at the 1-FEVS facilities
and it even moved the first “steps”
outside the workshop, for some
preliminary performance tests as
well for assessing the various
sensors and a newly integrated
vehicle control system
architecture. The second QWD)
vehicle is already on its way.

The choice of a small consortium
has revealed very manageable and
cffective to achicve TELL
ambitioua targets, with excellont
results in the first project period
Some of the impressive
technologics, such as part of the

electric/ architecture
were presented carly this year at
the renowned MOVE 2020

exhibition in London (UK)
For more mformation:

Visit our project web page:
hitps:/ /horizon2020-tell.eu/

Follow us on our Linkedin page:
www linkedin.com/company/ e

oroject tel]

FITGEN at  the
development stage
During the last General Assembly
held @BRUSA, the Fitgen
consortium discussed the
progress in the design of the e-axle
complex. The targets and
specifications of the final e axle
were  completely  defined  in
Autumn 2019, and the project is
now at the technology
development atage.

technology

The design of the motor grometry
and winding is in a good shape,
together with the development of
the six phases inverter based on
the latest SiC power MOSFET

technology
The  development  of  the
transmission gear is  also

proceeding well, and different
options for the advanced cooling
system are under evaluation, as
well as control strategy solutions
The project also includes the study
of innovative on board charger
solutions, which are
demonstrating promising rosults
Also, the activity for the D&C is
ongoing and the Dissemination
manager is working for organizing
in October the first forescen

, i cooperation with E
VOLVE Cluster and other H2020
projects in the same field of
application. Several publications

ind tnnovation p

have been presented in scientific
conferences worldwide and others
are currently under review, Even if
the project is facing the Covid 19
pandemic, the consortium has
quickly learnied how to cope with
the new restrictions and pushing
hard to make FITGEN a Furopean

Figure s HTGEN GA in Semwnld, @i

namcly innovative Brake by Wire
and active suspension s,
integrated controllers designed to
improve  officiency on  long
journcys, while ensuring relaxed,
comfortable and safer driving

EVC1000 will showcase the
effectiveness of the integrated
wheel-centric propulsion
architecture and EV management
in two second generations of
Electric Vehicles — the Audi e-tron
and JAC iEV6S.

The EVC1000 project, led by the
Austrian company AVL  List
Gmbll, reccives a total funding of
€5,15 mullion over 3 yewss. The
consortium  includes  partners
from six Puropean countriea: Audi
Gesellachaft (DE), Jac Italy Design
Center Stl IT), Brembo S.p.A (IT),
Elaphe Pogonske Technologije Doo

Flaphe Propulsion Technologies
(S, ldeas & Motion St (M),
Tenneco Automotive Europe Bvba
(BE), Fraunhofer Institute for
Floctronic Nano Systems ENAS
(DE), Technische
Imenau (DE), University of Surrey
(UK)

Universitact

Figore . e axte concept

SELFIE: First Year Results

Throughout  the  Ist  yeer
(December 2018 - November 2019)
the SELFIE partners focused on
the requirements and
specifications  of the  battery
thermal managemant system, as

concept design on  components
and  eystern  level  The
requirements and specifications at
wehicle level have been identified in
terms of vehicle performances
(max power, max speed, etc.) and
driving range, considering the
target to remain inside an interval
of 60min - 90min more concerning
the driving time of an equivalent

vehicle  with  wn  internal
combustion cngine for long
duration tripsa of 700-1000 km.
Starting  from  such  vohicle
requirements, detailed
specifications  for the  battery

system have been defined in rerms
of volume, weight, energy,
charging rate, charging power (140
kW) and the lifetime of the pack
After this important milestane, the
work could focus on the concept
for the design at components and
system level, for example, a multi
functional  sandwich  battery
housing (Fig.1). An important part
of the SELFIE project is the design
and engineering of & battery
housing  which  besides  of
mechanically  supporting  the
battery cells provides heat siorage,
heating and cooling capability. It
will mainly be made of a sandwich
structure consisting of glass-fbre
reinforced polymer face sheets and
a polymer foam core. The battery
cells will be arranged on PCM
londed aluminium fowm plates to
buffer the heat generated during
fast charge cycles to avoid an
energy consuming  high power
cooling system.  Furthermore,
cooling plates between the battery
rows and in thermal contact with
the aluminium foam/PCM plates
will remove the heat from the
battery pack.

Figere > Battory howsing structure

An ultra-compact cooling module
and a cold storage device to
optimize cabin comfort while fast
charging was also designed.

Outlook on future activities:

The final design of the components
of the battery system will be
validated by simulation models in
terms of functional performance,
weight and volume. Furthermore,
manufacturability and costs will
be taken into account. Once the
design is approved and the

selected, the manufacturing of
prototypes and testing will start. In
the meantime, the SELFIE
partners are working on the
developiment of an optimal thermal
management  system  control
strategy for the battery system
Once the models have bees
validated, an optimal control
strategy for the thermal system
will be identified and take into
account a compromise between
the thermal performance and the
cnergy consumption for different
Tise-cases.

The TELL project addresses the
optimisation and  lnrge-scale
manufacturing of low and medim
voltage  electric  powertrsin
solutions, with focus on high
cfficiency, compact packnging and
low cost. Three main applications

This projiect has received funding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No 824311
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State-of-the-art implicit nonlinear
model  predictive  control
technology is being developed and
compared  with conventional
controllers from
equivalent  production  vehicles,
based on the actuation of the
friction brakes.

Figwre 5 Simplified block disgrom of the torgue-

One  Year
sustainable city logistics
In the first year of the project, one
major  achievement was the
development  of  requirements
covering the wide runge of different
clectric powertrains. It's the basis
for the next steps, especially the

basic  simulation and ool
development in Work Package 2,
where development of controls and
virtual validation of solutions is
earried out

A major challenge for the
upcoming  months s the
development of the different
powertrains and its components,
thermal  manngement,
inveatigations  and  advanced
control fulfilling the different
requirements for our 2 main
approaches for electric driving in
floct application (e-axle and in-
wheel motor).

NEW TORQUE-VECTORING
CONTROLLER: The University of
Surrey will implement new torque-
vectoring  controller  for  the
prototype SYSIWHEEL Fiat Tofas
Doblo with front inwheel motors.

has received funding from the European Union’s Horizon 2020 research and innovation programme under

us project
gmm agreement No 824311

CEVOLVER: Connectivity
nterface for simulation

Within the CEVOLVER project an
important role is played by
advanced strategics that operate
testing the prototype
demonstrators using connectivity
as  sources of real time

Figure 6 Connectivity aschitecture

The results of the discussions
between  the partners are
available. In short we can say that
the advanced features such as
optimal thermal management,
eco-routing with assured charging
functionality, and cco-driving will
rely on connectivity to improve, on
one hand, the energy consumption
(that will impact the vehicle range),
and on the other hand, increase

user confidence in electric

vehicles.

The complete report can b found
here. A mimplificd version of the
connectivity architecture agreed
on is sketched in the figure,
Setting the scene for a connected
energy and thermal management
concept

The CEVOLVER scene for a
counected energy and

management  has  been  set!
The connected management
functionalities make use of several

connectivity features to optimise
the route selection, driving
behavior, charging stops and
charging process. This is made
possible due to the cloud-based
dats and the cloud computing
capabilities to perform resource
intansive calculations that cannot
bo otherwise implemented on a
Vehicle Control Umt  (VCU)
The main activities on this part of
the project inchided spocifying
brand-independent mterfaces for
Electric Vehicle (EV) components,
system and  cloud. Including
specifying connectivity
requirements  for  simulation
supported testing, read more
ACHILES: Halfway there!

After one yeur and @ half since the
ACHILES  project
(December  2018), the full
requirements and specifications
for the Battery Electric Velucle
(BEV) have been defined; focus has
been given to the powertrain and
chassis with support of the brake
system by the powertrmn. The
requirements are based on the
Audi Q2 BEV, which will be used
as a baseline to be improved
through the project

The overall architecture for this
next gencration EV has been

optimized to include  various
subsystems, mainly the brake,
powertrain  and  chassis

Subsystems are being finalized to
allow higher rolinbility, safoty,
sccurity and energy elficiency with
proper signal interfaces. The
modela and control strategios
adaptations to integrate  the
innevative technological concepts
~ for & new wheel concept design,
a centralized computer platform
an out of phase control and a new
torque vectoring algorithm - have
been thoroughly discussed within
the consortium and have been
delivered

Figure 7 AUDI Q2 BEV desmo vebvcte an which the
ACHILES concep wil be tested annd vevified

Finally, important design and
devolopment  steps have been
taken towards the implementation
of the new wheel concept and
brake system within the chassis
and powertrain. The integration
phase will then follow with the
Audi Q2 BEV being dispaiched 1o
the project partners

This project has received funding from the European Union's Horizon 2020 research and innovation programme under

grant agreement No 824311
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Exciting News!

E-VOLVE Cluster has more exciting news coming up!
Great efforts will now bear fruit: 2020 will be a year of surprises, networking and exploitation!
Connect with us and stay tuned!

Email: evolvecluster.h2020@gmail.com

lin] » =

This project has received funding from the Kuropean Union’s Horizon 2020 research and tnnovation programme under
grant agreement No 824311
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3.4 4th Newsletter

The fourth newsletter was published in December 2020, with the contribution of all project
members. It was published on the E-VOLVE website and can be downloaded for free.
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E-VOLVE

EV for Life, Value, Efficiency

2021: Demos, testing & prototyping!

The virtual E-VOLVE (Electric
Vehicle Optimized for Life, Value
and Efficiency) Cluster is realizing
and monitoring synergies between
seven projects from the GV 01
Horizon 2020 call to execute joint
disscmination, exploitation and
standardization activities.

The Project Members
ACHILES, SELFIE, FITGEN,
CEVOLVER, SYS2WHEEL and
EVC1000, TELL are the members
of the E-VOLVE Cluster.

Intereated in learning more about

our Cluster members? Visit our
ebaite!

As E-VOLVE Project members
proceed with  implementation,
more and more opportunities to
showcase are available. While
COVID-19  harshly intersupted

communication  activitics

transformation of conferences into
wirtual form has allowed
implementation of communication
strategien to move o successfully.

H2020RTR  Green  Vehicle
sessions, AEIT 2020, SAE WORLD
CONGRESS 2021, are anly a few of
the events attended or planned by
the Cluster members.

More publications,
and  prototypes

are soon (o come, stay tuned.

news,
demonstrations

w Son-™™  PROJECT NEWS
asatd ACHILES: Rapid design and
> oplimisation  using low-fdelity
Figure 11 SAE Congress Apei 1735, 2023, Detroit models and their control strategies

E-VOLVE NEWS

Dissemination of project results
takes off

Within the ACHILES project, low-
fidelity models and control
strategies have been developed for
& generic representation of the
Chassis system.

They will be used in the simulation
environment o optimize their
design and the design of the
overall aschitecture.

An  electromechanical  brake
system model, & parumetric model
used to descnbe the overall
stiffness of the electro-mechanical
brake systems of different
clamping classes, developed by
Fraunhofer. The model is also
scalable to support the design
process and to compare and
calibrate the model in the overall
system context and possibly also
with operational data. In addition,
low-fidelity models for brake disc,
ball screw, planetary gear, ball
bearings and electric motor have
been developed

Power electronics  subsystems
models, developed by Elaphe and
VUB, such as Multi-mverter for
multi-motors, which comprises
two DC/AC inverters that convert
the DC voltage from the battery
pack to the AC voltage for driving

wo permanent magnet
synchronous motors, DC-DC
converter for anxiliary

components, used to convert the
high DC link voltage of 400V from

This project has received flunding from the Ruropean Union's Hortzon 2020 research and tnnovation programme under
grant agreement No 824311
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battery pack to low DC voltage of
12 V and on-board charger for
converting the input three-phase
AC voltage of 400V from the grid ©
DC voltage of 210-400 V.

A novel and modular battery
system model developed by VUB,

techniques for determining both
the electrical and thermal models
and the lifetime model.

A vehicle multi body model,
developed by TECNALIA, including
chassis, steering and suspension
and wheels modelling

A Torque path model, also from
TECNALIA, covering from the
scceleration pedal interpretation
10 the torque command for each
in-wheel motor after the torque
vectoring strategy and taking into
account the vehicle dynamics and
other constraints coming from e-
drive, encrgy storage system and
the MC switch.

Find out more!

+

Pigore 3: Achiles Breuk Disc & Schematic o the
battery model

ACHILES: ACHILES at the
T2020RTR conference

Dr. Thomas Geury, the technical
manager  of HILES  hai

presented the concept and results
of the project at the H2020 road
transport  research  results
conference on | December.

After the presentation a lively
discussion took place between the
>50  attendees  and  the
representatives of the E-VOLVE

cluster projects, SYS2WHEEL and

FITGEN, chaired by Christof
Schernus, the Coordinator  of
CEVOLVER.

On the same day, at an earlier
scasion 3 other projects from the
EVOLVE cluster  (EVC1000,
CEVOLVER, TELL) were also
prescnted and discussed, chaired
by Luca Feola, INEA project officer.
If you have missed the conference,
you can still look at the recording
of the ACHILES presentation here
and all other scssions here!

The E-VOLVE cluster is managed
by ACHILES and consists of 7
112020 projects. Find out more
about it!

Figure 3:Dr. Thamas Gewry peesenting ACIULLS ot
[

CEVOLVER: Ford Demonstrator
Vehicle

Ford's main task in the project ia
the development of a demonstrator
vehicle system through a user
centric approach, sclection and
rightsizing of components and

selected  for
implementation in the
demenstrator base vehicle, which
is & Ford Transit Van with battery
eloctric propulsion system.

ones  are

The resulung effects on the key

performance indicators as e.g
energy  consumption,  range
accuracy or travel time are

asscssed by means of real world
driving and testing in a controlled
environment. Finally, the selected
technologies are also assessed
economically by canying out a
Total Cost of Ownership analysis.

Figare g: Ford Demonstrator Vahicle

News on the status of H2020
EVC1000

The EVC1000 project hus been
running for more than one year
and a half now. After the
completion  of  important
components, among which the e
traction wde system leveraging on
the latest Elaphe in-wheel motor
and the clectric wheel

& of novel

control strategies and
functionalities. For that purpose,
commercial vehicle specific user
scenarios and usc cases were
defined in a first step, considering
EU typical boundary conditions as
g temperature ranges, velocity
profiles, range requirements and
charging infrastructure
characteristics. Dased on this
framework, relevant strategies and
thermal system components are
analyzed and the most promising

dual drive (eWD’) by I&M, the
consortium focused on finalising
the Brembo brake by wire, and
the Tenneco suspension systems

callipers. and disc, integrated n
the m.wheel motors, plus 4 pedal
feel emulator, and an electro-
hydraulic actuator. The latter in
the design of two
suspensions  adapted to the

This project has reoeived funding from the Buropean Union’s Horizon 2020 research and mnovation programme wnder
grant agreement No 824311
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demonstrator and able to meet the .

energy efficiency objectives

Witk ull the components being
currently in the final stage, the
next atops will be devoted to their
integration in the AUDI and JAC
vehicles. This activity will be
carried out in work packages 5
and 6 led by TUIL and Elaphe
respoctively, with the participation
of partmers among which AVL,
Tenneco, Fraunhofer, and the
Uniiversity of Surrey. To finish off,
next to the performance
assessments  and  prototype

demonstration, control strategies
will be also developed.

Figure 5:M3020 EVC 3000 video

The EVC1000's objective to create
two clectsic vehicles ftted with the
lntest component  technology in
torma of energy efficiency and
drivability, which allow for long
distance daily tips of up 1o
1000k, is now coming to reality.
For a comprehensive overview on
the project, you can watch the
EVC1000 video

12020 FITGEN project midterm
romalts

The man scope of the FITGEN
project is to develop and deliver a
functionally integrated  c-axic
ready for implementation in 3rd

integrating the
electric/electronic

aschitecture  (incl.  high
voltage] and control systems

3rd generation
electrified vehicles
powertrains;

o developing  smart  bus
systems, electric motors, and
power cloctronics  cnabling
amaller form factors when

integrated in batterien and
motors;

* establishing modular and
flexible charging

functionalitis optimised for
infrastructurc capabilitics of
variable power, up to super-
fast charging;

designing a novel integrated
cooling concept, to maximise
energy efficiens

FITGEN has reached in June 2020
its midterm  status, delivering
many of the expected results, did
not facilitate the work. These
results show that

+ FITGEN motor power density
is expected to exceed the
initial target of 5.0 kW/kg by
1%, realising 5.2 kW/kg and
24.5 W/}

FITGEN motor speed ix
expected to exceed the initial
target of 18,000 rpm by 28%,
realising 23,000 rpm of max
speed,

HITGEN  inverter  power
density i expected (o exceed
the initial target of 25 kW/1 by
5%, realizing 26.3 kW/1

Here the CAD model of the FITGEN
e-axle (from left to right: inverter

generation electric vehicles by  box, motor housing and
exploiting the potential of &  transmission, with mechanical
portlolio of electric drivetrain  links to the drive shaft and to the

technologies and components. Tts
objectives can be summarised as
follown

vehicle chassis)

Pigure 6: CAD model of the PITGEN e-axle

SELFIE: Sccond year results and
outlook for 2021

During the Znd year of the project
(December 2019 November
2020), SELFIE project focused on
the final design and engineering of
the  battery housing  which
provides heat storage, excellent
heating and cooling capability as
well as a strong
support for the battery cells, The
battery housing consists of two
compartments comprising
togather 18 battery modules (30
cells each, Fig1). Purthermore,
each compartment is equipped
with a) cooling plates between the
modulea and in thermal contact
with the aluminium foam/PCM
plates to remove the heat from the
battery pack; b) PCM heat buffer
underneath the modules to absorb
the heat generated during fast
charge cycles in order to avoid an
energy-consuming  high  power
cooling system. The battery pack
design was validated by simulation
models in terms of functional
performances, weight and volume
reducti

mechanical

s

Vi

e

This project has recetved funding from the European Union's Horizon 2020 research and innovation programme under

grant agreement No 82431

]

E-VOLVE NEWSLETTER [ BER 2030

Figere 7: ictore of the lurge compartment of the
Mousing

Additionally, the design of the lat
group of components belonging to
the Battery Thermal management
(BTM) system was finalised. You

can find mere information in the

Report “lat of protatypes
(D3.2)

The plan for 2021 is quite
ambitious and it will focus on a)
prototyping  of  the  dilferent

battery system; b) optimisation of
system thermal strategies and
hardware test bench development;
) complementary testing of the
bascline vehicle & integration

Although the COVID-19 pandemic
is causing cancellations of
physical events, SELFIE partners
are disseminating the project
results via website, social media
channels and publications in
scicntific  conferences  and
journala.

SYS2WHEEL enters 2% part of
implementation

The SYSIWHEEL projoct has
entored now the second half of the
project and three of the most
important technologies have been
developed:  the  efficient  e-axle
(Figure 8) has been designed and
virtually verified

=

grant agreement No 82431 1

Figwe 8: EAde for the VECO s¢ MCV
demonstrator vebcle

Currently, the e-axle system is
assembled and will be shipped to
IVECO at the beginning of 2021.
Then it will be installed in the rear
axle of the IVECO 7t MCV
demonstrator vehicle and tested.
The second technalogy, which is
also ready for the installation in
the second demonatrator vehicle
(Fiat Doblo) is the in wheel motor
system (Figure 9), It has been
adapted for the requirements of
the Fiat Doblo and will be installed
wm  the [Fontaxle. The third
technology & the in-wheel
suspension, which will be installed
on the rear axle of the Fiat Doblo.
Both the m wheel motors and the
in-wheel suspension save space
duc to their compact design
focused on the wheel area. The
additional space can be used for
additional cargo space, which is an
important factor for commercial
vehicles. The second possibility
would be to increase the size of
battery, which would incrense the
driving range.

87
i

Figwe 3¢ In wheel system o the it Doblo
dementrstor et

The next important steps in the
project will be the installation of
the mentioned technologies in the
two  demonstrator  vehicles

intensified.

TELL Project: optimisation and
large-scale manufacturing of low
and medium voltage electnic
powertrain solutions

The TELL project addrosses the
optimisation and  large scale
manufacturing of low and medium
voltage  clectric  powertrain
solutions, with focus on high
efficiency, compact packaging and
low cost. Three main applications.
are targeted: i) Small-to medium
segment electric cars; ii) Hybrid
clectric cars with a low voltage
add-on electric propulsion system;
iii) The lightweight urban mobility
sector, e.g., electric quadricycles

Since October 2020, Herbert
Pairitsch, who has a long
experience in the semiconductor
industry, and
leader in funded projects, took
over the coordination of the TELL
project

also a muccessful

igure s0: Example of cfficiency map resutted from
@ motar aptimization ever WLTI Class 2 driving
cycle. 4 WD vehicle demoastrator case.

Figure 13: Hosalised design of the 2WD vehicle

Some of the achicvements, were
presented in December at the RTR
2020 virtual conference organised
by the European Commission,

This project has recetved fuinding from the European Union's Hortzon 2020 research and innovation programime wnder

SELFIE -GADN° 8

24290
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with extremely positive feedback -
from the audience and from the
Commission itsclf.

Vortnas oo e corwoarecion
*  Visit our project web DAGE o u: simedation reseks for the mewly
https: [ /horizon2020. evetoped NMPC traction comtrolier, while driving
telleu/ arvicw pich.

Vg 13: Gevat soeress for TE11 at the KTR3a30
ember

= Pallow us on our Linkedln conference in et

page

www.linkedin.com /compa
ny/eu project tell

Follow us on Twitter:
Gieu_tell

Achiles @volver Rewneer

fft en

Evcio0o te-lless

Contac us

Email: evolvecluster.h2020@gmail.com

lin] » =

This praject has received funding from the European Union's Horizon 2020 research and innovation pragramme under
grant agreement No 824311

Figure 4: Fourth E-VOLVE Newsletter
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3.5 5th Newsletter

The fifth newsletter was published in May 2021, with the contribution of all project members. It
was published on the E-VOLVE website and can be downloaded for free.

VO

E-VOLVE NEWS| ETTER MAY

E-VOLVE Cluster Newsletter

£ for L, Volur, Efficency

The EVolve future is now!

The virtual E-VOLVE (Electric
Vehicle Optimized for Life, Vahe
and Efficiency) Chuster is realizing
and monitoring synergies between
seven projects from the GV-01
Horizon 2020 call to execute joint
disscmination, exploitation and
standardization activitics.

The Project Members
ACHILES,  SELFI FITGEN,
CEVOLVER, SYS2WHEEL and
EVC1000, TELL are the members
of the E-VOLVE Cluster.

Interested in learning more about

our Cluster members? Visit_ous

website!
PROJECT NEWS

ACHILES: Testing plan to
vahdate demonstrator

Two years and half after the
beginning of the ACHILES project
(December 2018), the integration
into  the Audi Q2 BEV
demonstrator is well under way
The modelling, design  and
pratotyping of the pawertrain and
chagsis components have been
successfully achieved with a new
wheel concept, an out-of phase
control for the brake system and a
new torque vectoring algorithm for
enhanced vehicle motion control
The physical integration of the
components into the Achiles
vehicle is ongoing at the different

faciliies  of the consortium

partners. The interfaces of the
developed  vehicle
have been defined and the
software implementation into the
novel  Centralized  Computer
Platform (CCP) is ongoing. Testing
is still in progress on the different
subsystems and the full vehicle
teating plan has been defined to
validate the performances of the
Achiles  demonstrator  and

subsystems

compere it 1o the baseline Audi 02
BEV with regard 1o project KPls

Figore 1: Achies Prosotype

Learn more about ACIHILES.

TELL: Prototype and vehicle
controller testing

The TELL project addresses the
optimisation  and
manufacturing of low and medium
voltage

large-scale

electric

clectric cars with a low voltage
add-on electric propulsion system;
iii) The lightweight urban mobility
sector, e.g., electric quadricycles

In the last 6 months TELL has
achieved important
results, e.g.,: §) fnalisation of the
Liigh power 48V Direct gear Motor
Generator associated with a power
inverter based on MOSfct from
VALEO; i) the testing of the newly
developed inverter from DANA
TM4 for the WD vehicle; iii) the
integration  of  the  new
motor/inverter prototypes in the
demonstrator vehicles; iv) the
finalisation of the algorithms for
improving, energy efficiency,
stability, fully
exploiting the electric drivetraine
Extensive tests of the two vehicle
prototypes and the developed
vehicle controllers are planned for
the summer.

.

several

traction and

with focus on high
compact packaging and
Three mein applications
aro targeted: i) Small-to-medium
segment clectric cars; i) Hybrid

ipr
(Oiect gear Motor Gemevotar) axsacated with &
oo inverer batod on MO, A spciic power
modkAe with GeN trumistors n pavellel and @
dedicated driver have been designed for
technotogy cvateation

This project has received funding from the European Union's Horizon 2020 research and innovation programme under

grant agreement No 824311

I._

Figuee 3: Pawwr lows reduction ochievements for
the e irwerter by DANA Thly uving state of the
t infineon components.

Jm

Figune 41 The mevly designed motes are invertes
from DANA TMy, for the 4WD vehide
dermoastrator. The invester testiog recovded a
SR of peck and o 3744 of avernge
efficienies

For more information

» Visit our project web page:
https:/ /horizon2020-tell.eu/
» Fallow s on our Linkedin page:

control mechanisms for electrified
propulsion and energy efficiency
analysis of torque of sophisticated
torque vectoring controls.

In-wheel cnergy harvester for
supplying sensors in the wheels
HiWiTronics has developed &
patented system which is able to
harvest energy from rotating parts.

Figure 3: The inwheel eneray harvesting device

SELFIE:

the location of in-wheel edrive
and suspension systems. Finally,
the visual BOM as shown in the
following figure s used ws @
reference for further design and
implementation activitics.

Figure G- The visoed BOM

Towards the

the wheel, with very high dote rates toa comtraller
ot the chacic
lmplementation of in wheel e drive
and suspension systews lo lght
commercial vehicle
Lmplementation of in-wheel e-drive
and in-wheel suspension systems
to light commercial vehicles brings
substantial benefits. Reducing the

of the battery pack

CAD design and safety concept
The project is now in its 3rd year
of rescarch and despite challenges
in light of Covid 19 pandemic, the
Consortium made great cfforts
over the past months to keep the
project on track. While the battery
pack CAD design (see Pig. 7) is
going t be finalised by end of May

linkedi

/eu-project-tell
» Follow us on Twitter: @eu_tell

pany

Lean more about TELL

2 years SYS2WHEEL ~ despite
pandemic good progress

The year 2020 was dedicated to
developing  components  and
controls that ean be integrated
inta the demonstrator vehicles.
The architectures of the 2
demonstrators are well described
in 2 deliverables that can be
downloaded vin the project’s
homepage publicly
available deliverable deals with

Another

number of T
and parts  of conventional
suspension system provide extra
space for additional battery pack
or for the storage. Thanks to those
modular systems, reducing the
vehicle complexity and mass
production cost becomes easier to
reach. Moreover, novel design for
torque vectoring and advanced
control algorithms, which collects
datn via scnsors equipped to the
wheels, are required to control in-
wheel e-drive system

It is crucial to identify which parts
carry over from donor vehicle
(green) and which ones are new
fred) or need to be modified. Visual
Bill of Materials (BOM) studics are
pesformed after the alignment of

and the first comp

are ready

for prototyping, & functional salety
concept for the SELFIE battery
system has been claborated

Figere 7 CAD dravwing of SELIIE battery pack with
eradle

The most important hazard for the

battery system is the emersion of
gas, emergence of fire or explosion
of the
overheating issucs. In addition,
there is a risk of electrocution and
the unexpected loss of traction in

battery  because of

This projict has mosived fimding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No 524311

LETTER MAY

specific  driving
Therefore, one major challenge in
the SELFIE project is to make sure
that critical parameters of the
battery system  stay  within
demanded  safety limits. The
Hozard  enalysis  and  risk
assessment (HARA) based on 1SO
26262 han defined the safety goals
and the corresponding Automotive
Safety Integrity Level (ASIL), The
next step will be the finalisation of
the tochnical safety concept

situations.

Thermal management  system
development for fast charging is
one of the key aspects of this
project. Considerable development
has been made on the design of
the advanced cooling system and
includes prototype  development
and testing in the coming months

These developments will pave the
way for battery pack assembly
with thermal management system
and finally vehicle integration and
testing in & demonstrator velsicle
in the later phase of the project

Leamn more about SELFIE

H2020 FITGEN
midterm results
FITGEN has now completed the
Project Month 28th in April 2021
The inverter,
transmission, cooling and control
systems’ development phases have
been successfully completed, and
the prototype #1 of the full
caxle has  been
delivered. The first asscsament of
the e-axle performance shows that
FITGEN is overperforming in many
arems, with respect to the KPls
identificd at proposal level In
detail

project

e motor,

functioning

the FITGEN motor power
density is expected 1o
exceed the initial target of
5.0 kW/kg by 4%, realizing
5.2 kW/kg and 24.5 kW/1;
the FITGEN motor speed is
expected to exceed the
indtial tasget of 18,000 rpm
by 28%, realizing 23,000
rpm of max. speed and
sustaining 27,600 rpm of

EN inverter power

is expected 1o
exceed the initinl target of
25 kW/1 by more than 4%,
realizing a value above 26
kW/L

Now the e-axle is approaching the
testing phasc. Its performance will
undergo full qualification in the
drive lab of the Austrian Instirate
of Technology; subsequently the
axle will be shipped to Torino,
where the Centro Ricerche FIAT
will proceed with its integration in
the FIAT 500 electric
demonstrator  and  test  its
performance in type approval and
real-world driving conditions.

vehicle

0

$
11

Figure §: FITGEN Prototype # (transmission and
matac invertss group, stand alase and mounted
on the test-bench, courtesy of HIGEN
camsortiom).

Learn more about FITGEN

EVC1000: European Projects
in Green Vehicles at SAE WCX
2021

On 13 April 2021 several
European projects have presented
their results on the Special
Scssion  “Elcctric  Vehicle
Drivetrain Dynamics” organized by
Riccardo Groppo (ideas & Motion)
and Valentin Ivanov (TU lmenau)
at SAE WCX 2021. The speakers
from three Horizon 2020 projects
EVC1000, FITGEN, and XILforEV
as well as from General Motors
and Mississippi State University
outlined ndvaneed technologies in
the field of drivetrain components.

In particular, Hong et al. (General
Motors) discussed the problem of
torque ipples i clectric vehicle
measures  for
minimization  their  negative
impact. Lehne et al (H2020
project. XILIorEV) presented new
fail-safc control strategy for brake
blending control. Armengaud et al
(H2020 project EVC1000)
mtroduced  performence-  and
sefcty-rlated  benefits  of
integrated corner solutions for

rive  and

electric vehicles with in-wheel
motors. De Gennaro et al. (H2020
project FITGEN)

design of the liquid cooling system
for eaxe [

presented a novel

emotor.  Liu

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No 824311
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(Mississippi ~ State  University)
outlined results of two srudies
dedicated to the clectrical axle
sizing and 0 the EV design with
independent rear motors.

The session atracted many
delegates and initiated fruitful on

line discussions

Figure 9712030 £ VC 3000 viden

Learn more about EVC1000

CEVOLVER: Investigating a new
A class vehicle in relation to fast
charging

CEVOLVER completed its second
reporting period with a successful
review meeting by the end of April
2021. Like with many other
projects, the overall progress of
CEVOLVER was delayed some by
the pandemic. Nonetheless, the
build up and testing activities of
demonstrator vehicles made quite
some progress, with CRF
continuing the use of a prototype
vehicle from a previous EU project
and adding a new A class vehicle
for investigation related to fast-
charging. Bosch ia adding a
second demonstrator vehicle to its

Contact u:

Email:
evolvecluster.h2020@gmail.com

n|':=

grant agreement No 824311

This project has received funding from the European Union’s Horizon

first prototype to continue its
investigations on thermal and
energy management, and for later
testing of CEVOLVER features like
trip itinerary, range prediction,
smart fast charging and cco-
routing

In the context of pre evaluating its
use casc of the craftsman's one-
day job driving 350 km to a work
zone in the morning and 350 km
back in the evemng, Ford
contributed n schematic analysis
of trip time over average charging
power when driving at different
constant vehacle speeds.

Figure 30: Generic chart of trp time for 350 b a5
Soontion of vetasle weed asi aveilobie charging
power.

It shows the obvious declining
benefit of ever-increasing charging
power on trip time when driving at
reasonable speeds (e.g. just about
10 minutes saving when travelling
at 100 km/h and increasing the
average charging power from 100
to 150 kW), as well as the hmited
benefit or even detrimental effect

@Achiles

itgen | {sktr

Y-

0

3

of driving faster depending on the
available charging power. F.g. if
the charging infrastructure along
that 350-km route would provide
just 50 kW average charging
power, the craftaman would reach
the destination the fastest when
riding at 100 km/h. Going faster
would delay his arrival by the
charging time increasing with the
energy consumption at higher
spocds. Similar cffects can be scen
00 kW average charging power
when going faster than 120 km/h
In both cases, at n certain point
“Slow down, if you arc in  hurry"

is @ conclusion, that saves lime
and energy and helps the
enviranment

Learn more about CEVOLVER,

&3IVOLVER gam\r\EE\_

Evci000 te-lé®

and innovation prog
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3.6 6th Newsletter

The sixth newsletter was published in December 2021, with the contribution of all project
members. It was published on the E-VOLVE website and can be downloaded for free.

E-VOLVE Cluster Newsletter

The EVolve future is now!

The virtual EVOLVE (Electric
Vehicle Optimized for Life, Value
and Efficiency) Chister is realizing
and monitoring synergies between
cight projects from the (£V)
Horizon 2020 progmmme to
cxccute  joint  dissemination,
exploitation and standardization
activities

This 6 Newsletter comes together
with a new project member: Multi
Maby!

Cluster cxpansion: The Multi-
Moby Project!

Future urban electro mobility
requires the development of a new
gencration of light, affordable and
functional  electric  vehicles,
including smart solutions for
enhancing user experience. This
topic is addressed by Multi-Moby,
which is an ambitious Horizon
2020 project aiming at quickly
finalising the results of a cluster of
previous and ongoing European
projects  addressing  the
development of technalogies for
uafe,  energyefficient  and
affordable urban electric vehicles

S&

i

«Application of low-cost, flexible,
agile and lean manufacturing
through a low-investment micro-
factory concept

«Competitive price  positioning
with respect to cxisting  and

poepese vans by LHVS

The passenger vebicles and mult
purpose commercial vans of Multi-
Moby will assure

+Best in class safety  for
occupants, and vulnerable road
users  (VRUs) protection as
required by the M1 /N1 regulations
+Driving automation capabilities
by adopting the most extensively
tested wensing and computing
platforms, with the addition of low-
cost scanning and night vision
functionalities

«Highly efficient 48 V and 100 V
powertrains

Robust battery packs based on
hybrid cells with specific energy
close to 200 Whikg at the pack
level

«Efficient AC charging through an
on-board charger integrating a
DC/DC converter optimized for the
two voltages of interest

+DC charging at 48 V and 100 V
Advanced clectric and clectronic
(E/E) architecrure with secure
procedures for remote updates
and upgrades of the firmware, and
predictive  maintenance, by
applying  advanced  artificial
intelligence (Al) methodologies

g fully clectrio urban
passenger  and  commercial
vehicles

In the last 6 months Multi Moby
has achieved several important
results, ecg: i) experimental
assessment of the pre-emptive
braking control function on the
ZEBRA vehicle of the University of
Surrey; i) experimental
asscasment of the pre-cmptive
traction control function, based on
the knowledge of the tyre road
friction profile  abead, on
ZEBRA vehicle and the Multi-
Moby prototype vehicle by I-FEVS;
and i) full scale Multi Moby
vehicle crash tests, carried out at
the CIDAUT facilities.

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No 824311

VL
TER DECEMBER 2021
manufactured by  I-FEVS, Despite all difficulties

including the different powertrain
solutions, and completed by the
Infineon chips and sensors; iv)
experimental toating of the atate-
of-the-art vehicle dynamics control
strategies fincluding pre emptive
traction control and axle torque
vectoring) developed by University
of Surrey.

Figure 6: VALED 48V systom for special purpose
whan sloctrc vehicles and mild hybeids up to
hw

Figure /: VALED invertes ioclocking: (lefQ) Power
cirewit bused on Si Manfets amd (right) Power
clrcust based an Ga tramsistors

DANA Thy Nighly efficient and cost
effoctive. medium veltage (sooVee) power troie
integroted in the IELL ehicle

Figue g: Energy officoncy tosting of the TELL
wehicle on the solling rend at | FEVS

Figure 20: Testing of the stote of the-art vehicle
dymarmics contrellers developed by University of
wrrey.

For more information:

> Visit our project web pege
https://horizon2020-tell.eu/
» Follow us on our Linkedin page:

SYS2WHEEL made good progress
in advanced vehicle control - or
more precisely advanced torque
vectoring and hitch angle control
that has been presented at the
AEIT online conference 17t 19th
November 2021

The Nl-category demonstrator
vehicle with intograted in-wheel
system and special dampers that
allow increased space for cargo
and/or battery will be finalized
end sent to Spain for independent
testing beginning of 2022

The eaxle for the N2-category
vehicle has been assembled in
Summer 2021 for integration into
the demonstrator vehicle. Tests on
this vehicle are foreseen during the
summer montha of 2022

2 X pany
/eu-project-tell
» Follow us on Twitter: @eu_tell

Lean more about TELL

SYS2WHEEL

SYS2WHEEL is nbout to finish the
nd year of the pandemic and it
became evident in Spring that
some delays could mnot be
recovered mnymore. This led the
consortium 1o msking  the
commission for a prolongation of 9
months, which was  excepted
Thus, the SYS2WHEEL project will
now last until September 30th,
2022,

Figone 13: 1

Learn more about SYS2WHEEL

SELFIE: Prototyping of the
battery pack

The project is approaching the
completion of ita 3rd year of
research. One of the upcoming
milestones of the project is the
finalization of the prototyping of all
the components of the battery
pack by end of 2021. The
manufacturing of the  battery
housing has been  already
completed (Figure 1). The walls of
the housing consist of &
lightweight  sandwich  structure
with foam core and carbon
fibre/epoxy face sheets. This

This project has neceived funding from the Buropean Union’s Horizon 2020 research and innovation programme under

grant agreement No 824311
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Figwe 2 ZEBRA (a) and. TELLMotii-Moby (8)
domerntrator vebicles duwing traction. contrel
tests with soddeny varying tyre road friction
conditions, whie using the V2X-erabled pre-
emptive raction comtroler

Below, an example of proof-of
concept  experimental
control test results on the Multi-
Moby demonstrator vehicle by |
FEVS, in terms of profiles of the
tyre-road friction level, front
motor torque demand and actual
torque, vehicle and front wheel
speeds, and tyre slip ratios:
comperison of the vehicle without
traction control (Passive), the
vehicle with a state-of.the-art
non pre emptive nonlinear model
predictive  traction  controller
[NMPC), and the vehicle with the
proposcd  pre-cmptive  traction
controller (Pre-NMPC) benefitring
from V2X information

traction

Figure 3: proof of concept experimental traction
contrel test s

For more information:

» Visit our project web page:
https:// ti /

ACHILES,  SELFIE, FITGEN,
CEVOLVER, SYS2WHEEL,
EVC1000, and MULTI

MOBY arc the members of the E-
VOLVE Cluster.

Interested in learning more about
our Cluster members? Visit_our

website!

PROJECT NEWS
ACHILES: Testing plan to

validate demonatrator

The ACHILES vehicle has been
equipped with a newly designed e-
drive (Elaphe) with high heat
dissipation  ability and novel
lightweight wheel brake prototypes
end fuid-free brake actuators
(Continental).  The  modular
ACIIILES centralized computer
platform with multi host approach
and deterministic ethernet switch
(TTTech) was also finalized into the
full vehicle. All subsystems have
been tested and the physical
integration into the prototype is
being finalized (Tecnalin).

Tests have been carried out nt
saveral partners’ premises and the
results show that the ACHILES
vehicle i 19 kg lighter than the
bascline Q2 BEV.

» Follow us on  Twitter

@MobyMulti

Learn more about Multi Moby

‘The Project Members

o verterswith ety develped wfteare o
support “out of phase” braking.

The ACHILES design also
contributed to emission reduction
(60% reduction of particles with
2.5 pm diameter and 72 reduction
of particles with 10 jm diameter),

ém

when compared to the baseline
vehicle. Furthermore, it wan
praved by teats that the developed
novel chassis control, combined
with the brakes and drivetrain
leads to enhanced safety (o.g. in
the cvent of failure of wheel break

or during lane change).

Figure 5: ACHNL £ brake systom

Learn more about ACHILES

TELL: Prototype and vehicle
controller testing

The TELL project addresses the
optimisation  and
manufacturing of low and medium
voltage  clectric  pawertrain
solitions, with focus on high
efficiency, compact packaging and
low cost. Three maun applications
are targeted: i) Small-to-medium
segment electric cars; i) Hybrid
electric cars with a low voltage
add-on electric propulsion system;
i) The lightweight urban mobility
sector, e.g., electric quadricyeles.
In the last 6 months TELL has
achieved  several  important
resulls, eq.,: i) installation and
testing of the VALEO 18V system
using Si Moafots on the TELL
demonstrators  and
development of power module
based on GaN transistors; i)
installation and testing of the
DANA  TM4  Medium Voltage
{100Vdc) powertrain including an
innovative inverter and a novel
synchronous reluctance clectric
motor assisted by permanent
magnets; iii) energy efficiency
experimental testing of the TELL
vehicles designed and

large-scale

vehicle

This project has received funding from the European Union’s Horizon 2020 research and innovation programsme under

granl agreement No 824311
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sandwich  structure  providea
maximum stiffness and excellent
thermal insulation properties. All
the components will be shipped to
IMECAR where the battery pack
will be assembled, followed by the
integration of the battery pack in
the demonstrator vehicle (Fiat
Doblo)

Figure 33: Large ond smoll bex of the battery
Bocting

Meanwhile, an experimental setup
was designed and developed by
VUB to investigate the thermal
performance of the battery module
at lab level. The initial results
show that the developed battery

module  for SELFIE  project
application  provides  cfficient
thermal  management  and

maintains the battery operating
temperatuse in optimum range as
expected. Further experimental
results along with numerical
simulations are expected to
provide deeper insights

. Read here about "foxBMS”
the most advanced open source
Battery Management  System
(BMS) platform  developed by
Fraunhofer USB within SELFIE
project

Learn more about SELFIE

generation electric vehicles. It i
delivered at TRL and MRL 7 in all
its components and demonstrated
on an electric vehicle platform
designed for the European market
(A-segment reference platform). At
present (November 2021, project

month  #35), the eaxe
componcnts (i.e. e-motor, inverter,
De/ne converter and
transmission)  are  designed,

prototyped and wssembled, and
are undergoing a testing campaign
to characterize the performance
KPla before proceeding with o-axle
mtcgration on the demonstrator
vehicle (ie. FIAT 500 electric]
Farliest results indicate that the
motor is capable of 5.2 kW/kg at
23,000 mpm  of  maxmum

rotational speed (27,600 rpm of
sustained overspeed), while the
inverter is capable of 26 kW/litre,
exceeding the initial targets of the
project. A picture of the e axle in
reported belaw.

Figure 13: FITGEN  axle

Learn more about FITGEN.

EVC1000: EVC1000 presented
at SAE and FISITA congresses
EVC 1000 has been p to many
dissemination activities in the past
few months. One of the most
remarkable cvents was the
participation in  the
session organised a1 SAE 2021,
the Internatonal Congress &
Design

common

ti of

H2020  FITGEN  project
midterm results

FITGEN aims at 1 a
functionally integrated  e-axle

ready for implementation in third

Engineering where companies and

130

arganization of the automotive
world meet

Along with SAE, EVC1000 was
SITA world
forum

also presented at the
congress,  the
industy experts, engineers, and
executives exchange ideas and
discuss the trands that drive the
automotive  industry  forward
EVC1000 was presented in
session co-moderated by Eric
Armengaud  from  AVL  and
Valentin Ivanov from Automotive
Engineering Group at TU fimenau,
together with Sebastian Gramstat
from AUDI AG, Christof Schernus
from FEV Group, Aldo Sorniotti
from University of Surrcy, and
Michele De Gennaro from AIT
Austrian Institute of Technology
GmbH. The topic of the discussion
was the outcomes of research
programs  on
components  for the next
generation of electrified vehiclea

Although EVC1000 is now swbing

towards the end of its activities, a
new event has already heen
scheduled for the next spring. Our
tewmn % in fact prepanng to

participate in the next SAE World

2022 congress taking place in

April 2022,

Pigure 14: Hau 20 EVC1000 vides

Learn more about EVC1000

CEVOLVER: Investigating a new
A-clasa vehicle in rolation to fast-
charging

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under

grant agreement No 524311
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Despite the continuing corona  tested for  those  vehicles
challenges, CEVOLVER has been  specifically. Read more...
progressing  towards  the

implementation phase of the -
Sratiros into. the: demonetiaions (f7

Our last CEVOLVER newsletter '\\\EVOLVER
and the presentation given by ~

Antonia Sciarrctta during the

EVOLVE round table at the AEIT  fyure a5 The CEvoLvERiogo
conference in last November reflect
latest news around the multi-level
thermal and energy management
strategies. In the last period the .
concept of the multi-lovel thermal P VOLVE Round TAblS 2021
and mensgement strategy has  The E-VOLVE Cluster organized

Learn more about CEVOLVER.

been provided. The strategies are  their 1 Round Table in November
an integration of highdevdl 2021, presenting all major
planning features (Eco-routing,  technical project results, after
Range  Estimation, Assured  Wwelcoming special guests as
Charging) and lower-level control keynote speakers.

strategics  (cco-driving, thermal
management  and  smart  fast

charging) that work together to = B oicsonic
achieve energy gains or time gains E-VOLVE e
for long distance travel. How these 7 for U, Ve, icioney

features integrate into a multi

level optimization have been

registered  in & functional  The presentations and videos are
architecture that comprises of the  yyailuble HERE

function blocks with interfaces

The process of drafting the
functional architectuse led to the

identification of the need for a

supervisary foature. This featusre is o

called the Trip Itincrary Planner t u@

The features have been developed e‘ R

for a generic vehicle, which is o

paramatrized based on an electric 2 Sfisulti A
vehicle with generic @Achﬂes o, imsoby | GhLrr
characteristics  according 1o
descriptions of the demonstrator g
vehicle used and  calibrated ftgen 3€3VOLVER EVCIO00
accordingly with in-house data .13 \

The features have been tested and

demonatrated energy and-or time

gains for the generic case in Contact us evoiveciuster h20200gmatt con
simulation. In follow-up, these lin|w ]

features will be tailored to the

demonstrator vehicles and will be

This project has mceived funding from the Puropean Union’s Horizon 2020 research and innouation programme under
grant agreement No 824311

Figure 6: Six E-VOLVE Newsletter
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3.7 7th Newsletter

The seventh and most recent newsletter was published in May 2022, with the contribution of
all project members, mainly focusing on finalized results and developments. It was published
on the E-VOLVE website and can be downloaded for free.

The EVolve future is now!

The virual E-VOLVE (Flectric
Vehicle Optimized for Life, Value
and Efficiency) Chister is realizing
and monitoring syncrgics between
cight projecta from the (EV)
Horizon 2020 programme  to
exeeute  joint  dissemination,
exploitation and  stendardization
activitica

This 7% Newsletter comes together
in a time when projects are close
10 ending and results are in place
Another E-VOLVE publication

The E-VOLVE partners once again
came together to present their
advancements

H2020  projects  ACHILES,
EVC1000, FI SYS2WHEEL,
CEVOLVER and MULTI-MOBY
worked on and delivered a
scientific publication about e
mobility in the context of WCX
SAE World Congress Experience.

Figue 3 The EVOLVE Cluster members
nnentiont

A

act

£ mobility is # game changer for
the  sutomotive  dommin. It
promises significant reduction in
torms of complexity and in terma
of local emissions. With falling
prices and recent technological
advances, the sccond generation
of electric vehicles (EVs) that is
now in  production makes
clectromobility an affordable and
viable option for more and more
transport mission (people, freight).
Still, major challenges for large
acale deployment remain. They
include higher maturity with
respect to  performance (e,
range, interaction with the grid),
development efficiency (e.g., time-
to market), or production costs
Additionally, an important market
transformation currently occurs

with the co-development of
automated  driving functions,
connectivity, mobility as a

service. New opportunitics arise to
customizo road transportation
systems  toward  application-
driven, user centric smart mobility
solutions.

The target of this paper is (©
provide a consolidated view of
several related European research
programs having the common goal
1o develop mnovatve, rand

generation  electrified  vehicles
optimised for the infrastructure
under the umbrella of the E-
VOLVE cluster. This regroups the
projects ACHILES, SYSOWIEEL,
EVC1000 introducing innovative
inwheel motors for different
vehicle segments, CEVOLVER
introducing optimized concepta for
encrgy and thermal maneagement,
and Multi-Moby focusing on the
development of safe, efficient and
affordable urban electric vehicles

DO hitpsidel orglo 4aziaoaa 03

o8

The Project Members
ACHILES,
CEVOLVER,
EVC1000,
MOBY are the members of the E-
VOLVE Cluster.

Interested in learning more about
our Cluster members? Visit_our

PROJECT NEWS

ACHILES: Almost there!

Six months before the end of the
project  (Novemnber 2022), the
integration of Achiles innovations
into  the AUDI Q2 BEV
i nearly finalized

components and systems for next

The virtual integration of all
‘models into the vehicle simulation

This project has received funding from the European Union's Horizan 2020 research and innovation programme under

grant agreement No §24311

E-VOLVE NEWSLE T 1ER MAY 2023

framework has been completed to
enable model calibration and
hardwarc-in-the-loop verification.
The powertrain and chassie
components have been
successfully prototyped and tested.
and are being physically
integrated into the vehicle. The
torque vectoring and BMS
mtegration  mto  the  novel
Centralized Computer Platform
(CCP) has beon achieved, together
with the required interfacing with
other subsystems. The focus will
now be on finahizing the full vehicle
physical integration to enable
track testing and performance
evaluation of the complete Achiles
AUDI Q2 BEV.

Check out our project video to get
to know the project objectives:
https:/ /www.h2020
achiles.eu/wp
content/uploads/2022/03/achile
5_12020_-
_ndvanced_architecturen_chassia
traction_concept_for_future_elect
rie_vehiclea-1080p.mp4

Figure : SMP tests

Learn more about ACH

TELL: Ended but still alive!

The TELL project addressed the
optimisation  and  large-scale
manufacturing of low and medium
voltage  electric  powertrain
solutions, with focus on high

This project has eoeived funding from the Buropean Union’s Horizon

grant agreement No 824311

efficiency, compact packaging and
low cost. Three main applications
were targeted: i) Small-to-medium
segment electric cars; i) Hybrid
electric cers with a low voltage
add-on electric propulsien system;
i) The lightweight urban mobility
wector, e.g., electric quadricycles

By the end of the project in
November 2021, TELL has
achieved  several  maportant
results, cg.: i) installation and
testing of the VALEO 48V system
using Si Mosfets on the TELL
velucle ds and

£ove

SYSZWHEEL will finalise ity
activities to build up and test the
demonstrator vehicles in N1 and
N2 category untl end of
September 2022

Figuve 3 Fiat Doblo (M) with in wheel motors i
he front and ciose to wheel damping system

development  of power module
based on GaN transistors; i)
installation and testing of the
DANA  TM%  Medium Voltage
(100Vdc) powertrain including an
innovative inverter and a novel
synchronous reluctance electric
motor assisted by permanent

magnets; iii] energy efficiency
experimental teating of the TELL
vehicles designed and

manufactured by | FEVS,
inchiding the different powartrain
solutions, and completed by the
Infincon chips and sensors; iv)
experimental testing of the state
of-the-art vehicle dynamios control
strategies (mcluding pre-emptive
traction control and axle torque
vectaring) developed by Univarsity
of Surrey.

Watch our latest video featuring
the testing of the newly developed
vehicle control features on the
TELL demonstrator!
Iattos:/ /horizon2020-

tell eu/videos

Learn more about TELL

SYS2WHEEL

Regarding dissemination,
SYS2WHEEL submitted one at the
10th  Automotive Technologies
Congress (OTEKON) in September
2021. Another conference paper
for the SAE Conference in 2022
w
end of year 2021 (Armengaud, .,
Brandstatter, B., Bicek, M., Buh,
e al, ‘Towards Brand
Independent Aschitectures,
Componenta and Systama for Next
Generation  Electrified  Vehicles
Optimised for the Infrastructure,”
SAE Technical Paper 2022-01-
0918, 2022, doi:10.1271/2022-
01-0918))

succesafully submitted at the

Furthermore, there were 3
conference presentations at both
A3PS conferences (Eco-Mobility) in
November 2019 and November
2020 and at the #H2020RTR21
(https:/ /youtu.be/ 7cARirhY INU).
Al these conferences, intermediate
project results were presented to a
broad audience covering rescarch,
industry, EU representatives and
governmental bodies. They were
accompanied by Linkedn postings
and individual postings by
SYS2WHEEL partners.

and innovation prog

Figure 4: Elextrical folly modudus € ade for Na
type vohicie ready 1o be integrated into the IVCO
oty demonstraton

Learn more about SYSOWHEEL

Towards  the
finalisation of the battery

SELFIE project is in its 4th year of
development and facing a cruciel
phase of dema vehicle integration
in which the developed battery
pack assembly and advanced
thermal management system are
being integrated into the Fiat
Doblo demonstrator vehicle

In details, the smart battory pack
and advanced battery thermal
system components which are
cooling plates for active cooling
and PCM packs for passive cooling
has been delivered to IMECAR for
the nssembly. Figure 1 below
shows the placement of the battery
modules  into  the  small

ompartment of the battery
housing. The most common,
cconomical, and light weight
mechamie  on electronic

components and materials have
been selected for the barery
systemn assembly to be able to
reach the modular and economic
objectives of the project

=N
= &

[ ——
The cold storage device (CSD)
including PCM buffer, refrigesant
pump and control atrategy will be
finalised by end of June.

Learn more about research topics
carried out in SELFIE during the
last 3 years. You can find the
complete  list  of scientific
publications here

Learn more about S

12020 FITGEN project
In May 2022, FITGEN has less
than five months to go until its
scheduled end date (Sept. 2022),
and the project is prepanng to
deliver its consolidated final
results. During the second half of
2021 and the firat quarter of 2022
the eaxle went through an
extensive test campaign at various
levels of integration during which
the control algorithm has been fine
tuned for beat stability, maximum
cfficioncy, and fail-safe operation
In April/May 2022 the e-axle has
been successfully tested across
the following conditions at various
operating lemperatures

« WLTP type spproval duty

type approval duty

¥

@
£o

&

eyele
Real-World #1 (city driving
with starta and stops) and
Real World #2 {mixed driving,
ie. city - flat sub-urban - hill
climbing suburban - highway)
duty eycles.

Constant speed from 80 to
130 km/h.

Range tests #1 (WLTP series)
and 22 (constant freeway
speed at 110 kan/h) untl an
energy consumption of 40
kWh

In May the c-axle will be shipped
to Turin for physical integration in
the FIAT  500e  platform,
concluding the project with a fully
functional vehicle demonstrator

Figure 6,7, B: HITGEN tosting phase
i o-axle om the AIT test bench,

Ginstrimmented
courtesy of IITGEN cor

Learn more about FITGEN.

EVC1000 presented at the SAE
WCX™  World  Congress
ce

06 April 2022: Marius Heydrich
and Velentin Ivanov (EVC1000)
have presented a talk on the E-
VOLVE cluster in a Special
Session within the framework of
the SAE WCX™ World Congress
Experience in Detroit, USA. This
event belongs to the most
important discr
the automotive community and
attracts thousands of visitors
every yoar

on foruma in

- This project has received funding from the European Union's Hortzon 2020 research and innovation programme under

grant agreement No 824311

LETTER MAY 2022

The talk ‘“Towards brand
independent architectures,
components and systems for next
gencration  clectrified  vehicles
optimised for the infrastructure”,
co-authored by AVL, Virmaal
Vehicle, Elapho, University of
Surrey, FEV, Vrije Umiversiteit
Brussel,  and  Technische
Universitat lmennu, has received
very positive feedbacks from the
audience and established several
links between the cluster and
intemational partners for further
cooperation in the area of e
aobility

The paper based on the talk will be
published soon in Open Access on
the website of EVC1000 and SAE
International

To follow  the
dissemination

cluster’s

strategy,  the
Special Session “Electric Vehicle
Drivetrain  Dynamics® will be
organised next year again in the
SAE  WCX™ 2023  event
<hittps:/ [www.sac.org/attend /we
x/call for papers>.  We  are
encouraging our community to
prepare your submissions and
promote your research results
together with s

"ELCOM' |

WC

Figure 91 EVC1000 ot the SAE WOX™ World
Congress Experience

Learn more about EV

1000.

CEVOLVER: Investigating a new
A-class vehicle in relation to fast-
o

Like other projects CEVOLVER
struggled with the COVID-19
sitaation  that  affected  the
progress of the project in 2020
2021. It turned out that we were
unable to anplement parts of the
project in the time frame ax Inid
down in the EC Grant Agreement
To make sure we could fulfil all
objectives we requested to extend
the project which was granted by
the Euwopean  Commission.
Instead of the 42 months duration
of the project we now have a 18-

month  duration.  Currently,
validation measurements  are
ongoing on all demonstrator
vehicles. More peer reviewed

papers will be published at the
CO2 Reduction in Transportation
Systems Conforence in Juno and
at the TRA2022 in November, With
the amended duration, the project
will be able to complete all
obligations by the end of October
2022

@avoLVER

Pigure 30: The CEVOLVER logo
Learn more about CEVOLVER

Multi-Moby — Passive safety
optimisation

In MultiMoby, in the last fow
months special attention has been
paid to passive safcty. Small
vehicle are hindcred by the
reduced space available to absorb
the energy in the event of a crash
This disadvantage has two direct
consequences: i) the design of the

steering
paramcters to be optimiscd arc
related W the relative position of
cach item, the capacity of the

structure is more challenging; and
i the
sestraint system to protect the
occupants are more demanding

requirements of the

To enswe the wafely of the
occupants,  the
methodology has consisted of an
optimisation of the
structure, carried out by I-FEV:
and CIDAUT, with three main
targets: a) o maintamn the integrity
of the cabin; b) to ensure that the
battery compertment docs ot
suffer relevant deformation; and c)
to obtain Occupant Load Criterion
(OLC) acceleration values lower
then 45 g. After achieving these
three targets for different frontal
and lateral crash configurations,
the following step has been to
design a reatraint system muitable
for the
obtained in the different analysed
crash acenarios.

Multi-Moby

wehicle

acceleration  pulses

The resultant vehicle structure is
bused on a tubular solution
composed of SHSS (super high
strength steels), optimised with
advanced virtual modelling (Fig
1(a)). Several iterations have been
used to obtain the most suitable
geometry of the structure, and to
decide the quality of the high
strength stecl used in each of the
tubular elements. In parallel, for

he structure optiunisation,

stiffncss and fatigue criteria have
been considered. Subsequently,
the structural design of the vehicle
has been frozen, and the restraint
system has  been
according to the acceleration pulse
(Fig. 1(b)). The design of the
restraint system mainly covers the
seat belt, nirbags, neat, and

optimised

wheel, and the

- This project has recewed funding from the European Union's Hortzon 2020 research and innovation programme under

grant agreemen No 524311
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aisbags, the number and size of
the wrbag valves, the airbag time
to fire, the seat belt pretensioner
churacteristics (e the
pretensioner load), etc. Also in this
case, an ileralive oplimisation
process has been developed and
executed 10 find a balanced

Figure 12: Crash test aftermaths of three Mokt
by, webictes, fromm left 10 right: Rasz,

gy, and g5

Learn more sbout MULTI MOBY

wolution among all the Crash firevu:anolysisof thereswmintsytom
scenarios considered for the  theRuycuh
design

Once the virtual design was
- completed, four vehicle prototypes
were manufactured by 1 FEVS for
crash tests that were performed at
the CIDAUT facilities, two of them
for frontal (Regulation 94 (R94)
and R137), and one of them for
lateral (R95) crash tests (Fig. 2)
The fourth vehicle was used for

igure sa: Sirukation resuits ofthe Muli Moby fatigue testa. The crash tests have
b e Ghe Rai s, ot i tore ensured that the three objectives
cotimication

#)-c) ware mer, i.e., no deformation
of  cabin  and  battery
compartments occurs, and the
maximum OLC in the most critical
crash is 12.5 g In addition, the
protection of the eccupants has
fulfilled all the targets established
by the standards. Fusther to
such as the critical pole crash test,

will be carried out soon

e =
Oachiles *% .4, (G

f" - EVOLVER B Contact us evolvecluster.h2020@gmail.com lin|w ¢ |

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No 821311

Figure 7: Seventh E-VOLVE Newsletter

SELFIE - GA n° 824290 Page 22 | 24



Deliverable D7.5 (S\EKW

4 Conclusions

The targets set for the dissemination activities and newsletters at the beginning of the Cluster
were achieved. The newsletter channel has been successfully used to promote and
disseminate project and cluster news. Specific mailing lists were not created; this however was
decided after the realization that the cluster website and social media were addressing large
numbers of audiences (e.g. over 1.500 unique visitors on the website). Also, the amplification
resulting from the projects websites was important and ensured the circulation of the
newsletters to different audiences. In addition, the communication and dissemination strategy
were fully adapted to the requirements of the Cluster. The power of numbers -bringing eight
projects together- led not only to economies of scale but also to amplified dissemination results.
As a result, the original targets were met.
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