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Development and launch of LIFE E-VIA website

Issued on: December 2019
By: Vie en.ro.se. Ingegneria

Deadline: 01/12/2019

LIFE E-V
Code: 3

Home Project Progress &Rezults Documents

THE PROJECT LIFE E-VIA

Exposure dats from the European Environment Agency (EEA) demonstrate that more than 100 million EU citizens
are affected by high noizse levels negatively impacting human health. Traffic noise alone is harmful to the heslth of
almost every third person in the WHO [World Health Organization] European Region. 209 of Europeans are
regularly exposed to night scund levels that could significantly damage heslth, especially in urban areas. As
emerged in Moise in Europe Conference {April 2047) and in the WHD guidelines published in October 2018, the
increased stringency of EU at source standards needs to be balanced against other effective measzures such 2= road
surface and/or tyre improvements and urban planning messures sz well.

One of the solutions universally recognized as the best to reduce noise in urban areas, from both the point of view
of noise and air quality, is the introduction of electric mobility.

Zimilar effect= can alzo be observed for the contribution of the tyre rolling resistance to the wehiclez energy
consumption.

Thus, for the changed requirements of Electric Viehicles [EVs) there is a need for in-depth investigations of tyre/road
interaction. Last but not least, even for the application of the Directive 2002/43/EC, the coefficients to apply the
CHOES0S model [Directive 356/2015/EC) to new traffic spectra and new wehicles are completely missing.

Therefore, the project intends to:

» tackle noize pollution from road traffic noize focusing on a future perspective in which electric and hybrid
vehicles will be a consistent portion of flow;
» combine knowledge of road optimization and tyre development in order to test an optimized solution for

reducing noise in urban areas and Life Cycle Cost with respect to actual best practices.
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https://life-evia.eu/

SCIENTI
Code: 36_

{ EA COMMUNITY THAT BUILDS YOUR CAREER
(/& Collaborative research. Objective evaluation. Fair recognition.

HOME REGISTRATION COMMITTEES PROGRAM FOR AUTHORS CALLS PRACTICAL INFO SPONSORSHIP SMARTCITY 360"

SESSION 1: Cities and Territory

Session Chair: Paulo Pereira

Keynote Speech: Fillipo Pratico

Title: LIFE E-VIA: Electric Viehicle noise control by assessment and optimisation of tyredoad interaction

SC4Life conference will take place on the 5th December in the room #3
11:30 — 13:00 SESSION 1: Cities and Territory

Session Chair: Paulo Pereira Keynote Speech
The LIFE E-VIA project

Electric Vehicle noise control by assessment and optimisation of tyrefroad interaction

(LIFEI& ENV/IT/000201)
http:ilife-evia ey http:ilec.europa.ewenvironmentlife/project/Projectsiindex.cfim?fuseaction=search.dspPage &n_proj id=7210

Filippo Giammaria Pratico,

University Mediterranea of Reggio Calabria; Italy
filippo.pratico@unirc.it

m SmartCity360° BR'M

THE GATEWAY TO INNOVATION CITIES

Uevwrcty Wl Ninha

http://sc4life.org /full-program/

FLOWCHART
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Paper published on Sustainability 2020 about the

sustainable pavement materials for the urban roads.

Issued on: January 2020
By: UNIRC

Deadline: 31/12/2022
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https://www.mdpi.com/2071-1050/12/2/704/htm/

'“ o . g
fﬁcﬁ‘ sustainability m@ 6 e .

Avrticle all the scenarios. In detail, it accounts for more than 60% of the majority of environmental indicators,
R R with the exception of EF,,, HT-ce, HT-nce, and ME.
Ene I‘gy and Envl ronme ntal Llfe Cycle ASSE ssme nt ﬂf The negative values of Ftox and HT-ee in Scenario 1 (addition of waste plastics in the bituminous
; . . mix ture) are essentially due to the avoided impacts of virgin plastics.

Sustainable Pavement Materials and Technologies for N

Flox
Urban Roads . — - -

WHI e ey
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Filippo G. Pratico '), Marinella Giunta 2*(), Marina Mistretta > and Teresa Maria Gulotta * P p— = ® Teanspor
1 Department of Information, Infrastructure and Sustainable Energy (DIIES), Via Graziella, Feo di Vito, - : I
University Mediterranea of Reggio Calabria, 89214 Reggio Calabria, Italy; filippo.pratico@unirc.it el
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University Mediterranea of Reggio Calabria, 89100 Reggio Calabria, Italy
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£ Department of Engineering, Viale delle Scienze, University of Palermo, 90128 Palermo, Italy; e
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Al
Abstract: Recycled and low-temperature materials are promising solutions to reduce the g
environmental burden deriving from hot mix asphalts. Despite this, there is lack of studies focusing o
on the assessment of the life-cycle impacts of these promising technologies. Consequently, this HJTDE
study deals with the life cycle assessment (LCA) of different classes of pavement technologies, fuoe
based on the use of bituminous mixes (hot mix asphalt and warm mix asphalt) with recycled P
materials (reclaimed asphalt pavements, crumb rubber, and waste plastics), in the pursuit of assessing __Scomario 3 —_Scenario 4
energy and environmental impacts. Analysis is developed based on the [SO 14040 series. Different ME VE e —
scenarios of pavement production, construction, and maintenance are assessed and compared to a WRD WD —
reference case involving the use of common paving materials. For all the considered scenarios, the Arw ,;L:.,' =
influence of each life-cycle phase on the overall impacts is assessed to the purpose of identifying the o T ——
phases and processes which produce the greatest impacts. Results show that material production PPEE T e e ———
involves the highest contribution (about 60-70%) in all the examined impact categories. Further, the g Sl e e e
combined use of warm mix asphalts and recycled materials in bituminous mixtures entails lower HT ne e o —
energy consumption and environmental impacts due to a reduction of virgin bitumen and aggregate o0p 00" | —
e R ———

consumption, which involves a decrease in the consumption of primary energy and raw materials,
and reduced impacts for disposal. LCA results demonstrate that this methodology is able to help set
up strategies for eco-design in the pavement sector.

A0 At 20 0% 200 400 60% BOCa 100G -60% -40% -20% 0% 20MG &0% 6000 S0% 10

Figure 2. Contribution anabysis of lite-cyde environmental impacts.
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Background Exposure data from the European Environment Agency (EEA) demonstrate that more than 100 million EU citizens are affected by high noise levels negatively
impacting human health. Traffic noise alone is harmful to the health of almost every third person in the WHO (World Health Organization) European Region.
20% of Europeans are regularly exposed to night sound levels that could significantly damage health, especially in urban areas. As emerged in Noise in Europe
Conference (April 2017) and in the WHO guidelines published in October 2018, the increased stringency of EU at source standards needs to be balanced
against other effective measures such as road surface and/or tyre improvements and urban planning measures as well.

One of the solutions universally recognized as the best to reduce noise in urban areas, from both the point of view of noise and air quality, is the introduction of
electric mobility. Thus, for the changed requirements of Electric Vehicles (EVs) there is a need for in-depth investigations of tyre/road interaction. Last but not
least, even for the application of the Directive 2002/49/EC, the coefficients to apply the CNOSSOS model (Directive 996/2015/EC) to new traffic spectra and
new vehicles are completely missing.

1 To reduce noise for roads inside very populated urban areas through the implementation of a mitigation measure aimed at optimizing road
surfaces and tyres of EVs. Two road surfaces, at least 5 different EV types, one reference ICE Vehicle (ICEV) and at least 3 types of tyres per
vehicle type (including tyres specifically designed for EVs) will be tested

Objectives

:2 To estimate the mitigation efficiency and potential of tyres, pavements and traffic (traffic spectrum, speeds, handling conditions) at a higher
and comprehensive level: a Life Cycle Analysis (LCA) and a Life Cycle Cost Analysis (LCCA) will be performed to demonstrate the individual and
synergistic efficiency of pavement surfaces, tyres and vehicles (including the comparison between internal combustion vehicles, mixed fraffic, and

EV traffic)

To contribute to EU legislation effective implementation (EU Directives 2002/49/EC and 2015/996/EC), providing rolling noise coefficients within
the Common Noise Assessment Method (CNOSS0S-EU), specifically tuned for EVs which are actually in need of data for practitioners, agencies,
and departments aiming at developing future scenarios

To contribute to national and Italian regional policies, issuing guidelines about use and application of the methodology output of the project,
which will-be adopted, through the Regional Env. Agency (ARPAT), supporting the preject, by Tuscany Region. Calabria Region and Citta of Reggio
Calabria also expressed their interest.

To raise people's awareness of noise pollution and health effects explaining the opportunities provided by EVs through specific dissemination and
promotional events, also investigating people perception regarding noise in terms of soundscape methodology and involving them in noise data
acquisition.

To demonstrate and promote sustainable road transport mobility (electric), reducing noise emission by 5 dB(A) at receivers' roadside and
achieving also CO2 emissions reduction (21%), based on the ltalian context (LPG, CNG, Hybrid, EV, petrol cars, diesel cars) and the concerned
literature

To encourage low-noise surfaces implementation in further EU and extra-EU scenarios, demonstrating durability and sustainability, through
in-depth LCA&LCCA

MO O AW

Actions A. Preparatory actions
A1 Electric vehicles and their noise emission

A2 Quiet pavement technologies and their perfermance over time
A3 Tyre role in the new context of EV and ICEV Stakeholders

B. Implementation actions
B1 Tracks design

B2 Tyre-pavement coupling study and prototype implementation NGO involved in ncise

B3 Pilot area: Implementation. Replication and transferability " o and air pollution )

B4 Track efficiency tests in the pilot area Citizens as Deneflclgﬂes Road managers, private
B of the mitigation actions and public authorities

BS Soundslcape analysl.s 5 and raising m responsible for laying roads

B6 Evaluation of EV noise emissions awareness initiatives i and its

B7 Holistic performances of tyres _ management

C. Monitoring of the impact of the project actions ‘m m

C1 Monitoring of the impact of the project actions o/

C2 Life cycle analysis (LCA) and life cycle costing (LCC) T Young people and

Companies involved in the market schools

D. Publi¢c awareness and dissemination of results of asphalt production, laying and

D1 Information and awareness raising activities in the recycling of

D2 Technical dissemination activities to stakeholders materials for asphait production

Researchers and Technicians
E. Project management

Project website: htips://life-evia.eu/ L:I,S

The sole responsibility for the confent of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European
Commission are responsible for any use that may be made of the information contained therein.
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u m ¥ Journées Techniques

Acoustique et Vibrations
u e Lille - France - 11-12 mars 2020

électriques par. optimisation de
interaction pneumatique-chaussée

Julien CESBRON, Marie-Agnés PALLAS, Philippe KLEIN,
Simon BIANCHETTI, Adrien LE BELLEC, Vincent GARY

Université Gustave Eiffel - UMRAE

>, Université
)e(

Gustave Eiffel -.?. Ce rema

o Construction of a B1-based test track prototype:
* located on IFSTTAR reference test track in Nantes
= (all for tender planned in April 2020 based on B1 recommendations

* Construction planned in July 2020

o

£ opory # 4

Hantes, =
Atlant cie ¥

2 B1-based prototypal !'ast-section :
S50mx8m -

JTAV 2020 - Lille - France 13 11fo3/2020

ame' B21 - Acoustical characterization of EVs

o Planned vehicles:
= One ICE Vehicle (Renault Kangoo Diesel)
= Several EVs (Renault Kangoo ZE, Renault Zoe, C-Zero, Nissan Leaf, BMW i3, Tesla Model 3)

o Already tested in August 2019:
* Renault Kangoos (ICEV and EV) and Renault Zoe

JTAV 2020 - Lille— France 12 1032020




Paper submitted to 11th International Conference SCIENTIFIC

“Environmental Engineering” (ENVIRO), Vilnius, Lithuania. \cgde: 36 3

Issued on: May 2020
By: UNIRC

Deadline: 31/01/2023

11™ International Conference “Environmental Engineering” elSSN 2029-7092 / eISBN 978-609-476-232-1
Vilnius Gediminas Technical University

Lithuania, 21-22 May 2020

Section: Environmental Protection and Water Engineering Article ID: enviro.2020.622
hitp:fenviro. vegtu it https://do1.org/10.3846/enviro. 2020.622

Particulate Matter from Non-exhaust Sources

Filippo G. Pratico "', Paolo G. Briante

Department of Information Engineering, Infrastructure and Sustainable Energy (DIIES),
Mediterranea University, Reggio Calabria, Italy

Recetved 04 Febmary 2020; accepted 24 March 2020

Abstract. Air pollution is an important issue worldwide. Solid components in air (particulate matter, PM) originate
from a variety of natural or anthropogenic sources and have different morphological, physical, and chemical properties.
Their presence in the air also depends on meteorological conditions, such as humidity, ramfall, and wind speed. PM
pollution has adverse effects on environment and buman health. Therefore, it 1s very important to address sources and
processes mvolved in PM generation. Among the existing sources, a special attention must be paid to PM emissions
from road traffic, 1.e., exhaust sources (e.g., fuel combustion) and non-exhaust sources (e.g., road, tyre, brakes). These
traffic-related sources contribute to PM concentrations in cities, and this calls for research info new possible systems
and/or mitigation measures. In light of the facts above, the objectives of this study are 1) To evaluate the contribution
to PM emission from traffic-related sources. 2) To evaluate existing mitigation measures and to identify new ones to
reduce PM production. First results show that: 1) Non-exhaust sources have a different role in PM generation and they
differently affect PMip, PMas, and PMyp1. 2) Even if emissions-related regulations have led to reductions in exhaust
emissions from road traffic, other mitigation measures could reduce the non-exhaust part of enussions (e.g_, brakes wear,
road wear, and tyre wear). 3) New technologies could be developed to reduce PM from non-exhaust sources.

Keywords: particulate matter, non-exhaust sources, tyre wear, road wear, brake wear, mitigation measures.
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Smart Road Infrastructures Through
Vibro-Acoustic Signature Analyses

Rosario Fedele™(®

Department of Information Engineering, Infrastructures and Sustainable Energy
(DIES), University Mediterranea of Reggio Calabna,
Via Graziella - Feo di Vito, snc, 89122 Reggmo Calabria, ltaly
rogsario. fedelefunirec. it

Abstracl. Smar ciges need “intelligent” infrastructures designed or managed
bearing in mind crucial characteristics, such as sustainability, efficiency, safety,
and resiliency. Several solutions can be adopted, but the key factor for the
success of the soluton selected 1s its ability of improving the management
process. The objective of the smdy described in this paper is to develop a
solution that can be used to make smarter the road pavement momtoring and
maintenance. In parbicular, a Non-Destructive Test (NDT)-based method 1s
presented and applied amming at extracting crucial information about the
Structural Health Status (SHS) of the monitored road pavement. Resulis show
that the method is able to recognize the presence and the growing of induced
cracks using meamngful feawres extracted from the vibro-acoustoic signatures
(acoustic signals) of the road pavement loaded by a light vehicle. The above-
mentioned features can be used to build innovative P-F curves able o improve
the road pavement management process.

heywords: Smart roads - Sustunabihty - Vibro-acoustic signature

)

Ghincl o
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Paper submitted to the 20th IEEE Mediterranean SCIENTIFIC
Elettronical Conference (MELECON), Palermo, Italy. Code: 36 5

Issued on: June 2020
By: UNIRC

Deadline: 31/01/2023

Acoustic Impact of Electric Vehicles

Filippo G. Pratico Paolo G. Briante
Deparmment of Information Department of Information
Engineering, Infrastruciures, and Engineering, Infrastructures, and
Sustainable Energy (DIIES) Sustainable Energy (DIES)
University “Mediterranea™ Universiny “Mediterranea™
Regomo Calabna, Italy Reggio Calabna, Italy
filippo. pratico@unirc it 0000-0002-0200-7024

Abstraci— Electric vehicles (EV) diffusion depends on many
factors among which policies, people options, and economic
factors. Their noise-related performance could appear
favourable. This notwithstanding, despite partisan opinions, the
analyvses carried out suggest that research and industry will have
to minimise the collateral issues posed by a quite probable EV
diffusion. The objective of the study presented in this paper is to
analyse the acoustic impact of electric vehicles (EV) and rto set
up an overall framework for an effective management of their
diffusion. After the objectives, EV overall characteristics are
analyvsed. EV acoustic performance are then analvsed. In the
final discussion, the main characteristics of the required holistic
approach are highlighted. This can benefit both researchers and
practitioners.

Keywords— Electric Vehicle, Noise, Surface Properties,
Environmental Impact

Greta Speranza
Department of Information
Engineering, Infrastructures, and
Sustainable Energy (DIIES)
University “Mediterranea ™
Reggio Calabnia, Italy
0000-0002-2018-0198
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LIFE E-VIA PROJECT: NOISE, ELECTRIC VEHICLES AND
TYRES

Arnaldo Melloni' Gessica Pecchioni' Sergio Luzzi® Raffaella Bellomini’

! Comune di Firenze, Firenze. Italy

Vie en.ro.se Ingegnena srl. Firenze, Italy
gessica. pecchiom@comune fi it

2

ABSTRACT

The LIFE E-VIA project tackles noise pollution from
road traffic noise focusing on a future perspective in
which electric and hybrid vehicles will be a consistent
portion of traffic flow. Others main objectives of the
project consist in: the combination of knowledge of road
optimization and tyre development in order to test an
optimized solution for reducing noise in urban areas and
Life Cycle Cost with respect to actual best; the noise
reduction for roads inside very populated urban areas
through the implementation of a mutigation measure
aimed at optimizing road surfaces and tyres of EVs With inancat sppor from she £ LI rogramme Dec 7-11, 2020
(electric vehicles). From a practical point of view, two
road surfaces, and at least five different EVs (including
tvres specifically designed for EVs) will be tested.
Finally, the soundscape holistic approach will be used to
evaluate the performance of EV vs ICEV in the newly
built scenario.

COMUNE DI

’@‘@ﬁ _ j_“;_u.. " %FIRENZE

~" e-forum Acusticum 2020 sy Vie en.rosse.

—am INgegneria

LIFE E-VIA PROJECT: NOISE, ELECTRIC VEHICLES AND TYRES

Arnaldo Melloni, Gessica Pecchioni — Municipality of Florence (Italy)
Sergio Luzzi, Raffaella Bellomini — Vie en.ro.se Ingegneria s.r.l, Florence (ltaly)

gessica.pecchioni@comune.fi.it
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IYS 2020 Steering Committee Meeting EVENTS

Issued on: January 2021 Code: E 2
By: Vie en.ro.se. Ingegneria .

m | |
HEAD-Genit SHftung Promotion — EU Projects

1YS2020 Steering Committee Meeting

16 January 2021
LIFE18 ENV/IT/000201 Electric Vehicle noise control by

Assessment and optimization of tyre/road interaction

2019- ongoing

Organization of a student contest for high schools and music
Sergio Luzzi academy teachers/students to develop a proposal for the

Chiara Bartalucci optimal "EV sound" (low-speed issue).

Student competition and Italian events
State of the Art

Creative Europe AURA Auralisation of acoustic heritage sites using Augmented and Virtual Reality
2021-ongoing
With the project AURA, music and opera houses in Berlin, Florence and Lviv — supported by tech and

arts and establishments. Three use cases will show auralisation experiences with 3D-models of the
music venues, creating perfect replica and producing exciting new ways of experiencing music.

Other EU/International projects about “positive sound” to be related to 1YS?

Lo
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NETWOR
ACTIVITIES

&=, Arpatoscana

ARPAT

=== 30marzo alle ore 09:30 - D

A #Firenze, nell'estate 2021, grazie al Progetto europeo LIFE E-VIA, si
sperimentera con un progetto pilota la riduzione del #rumore da
#traffico in una strada densamente abitata e trafficata della citta.

Il progetto prevede la stesa di asfalto a bassa emissione di rumore e la
realizzazione di test legati alla durabilita dell'asfalto.

Per saperne di pit: http://www.arpat.toscana.it/.../life-e-via-un-
progetto...... Altro...

AMMINISTRAZIONE TRASPARENTE | ALBO ONLINE | GARE | LAVORACONNOI | PEC | CONTATTI | u f [F-4 ‘ ' ©

fickr | QLY issuu ﬂ

REGIONE
ARPAT Cp TOSCANA

ﬁwﬂ[ﬂw Agenzia regionale [cerca nel sito || cerea
per la protezione ambientale |

della Toscana [ solo nella sezione corrente
eisrPrnd Nazionale

INSIEME PER UN FUTURO perls Profezione

dellAmbiente

Agenzia Temi Ambientali Attivita Documentazione izi Dati e Mappe

Sei in: Home — Notizie — ARPATnews — 2021 — 069-21

ARPAT _/
NEWS

Martedi 30 marzo 2021 Distilleria Deta: sopralluogo ARPAT a seguito di
numerose segnalazioni di cattivi odori

Notizie -
Schiume sul Torrente Resco a Reggello (FI)
giornalieroy

. Le attivita di laboratorio ARPAT nel triennio 2017-2019

Millumino di mene promucve il salto di specie

LIFE E-VIA: un progetto europeo per citta DatieMappe  +  Documentazione =
Dati del controllo dei Relazione sull'attivita dei

m eno rumoros e campi elettromagnetici laboratori ARPAT - anno

(CEM) ad alta frequenza 2019

Concentrazione di attivita  La Marine Strategy in

alfa totale, beta totale e Toscana
Im W Tweet radon-222 in acqua
destinata al consumo Il controlle dei depuratori
i A . . - anni 2015- di flue urb I
Tra gli obiettivi principali del progetto la riduzione del rumore da traffico stradale all'interno di fmane -anni 2016-2017e - Ot ranene
aree urbane molto popolate attraverso I'ottimizzazione di superfici stradali e degli pneumatici : o
dei veicoli elettrici. il caso pilota sara realizzato in una strada densamente abitata e trafficata Concentrazione di cesio- ;'ﬁ'a"_ 23',5 azioni positive
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Si parte in estate da via Paisiello per poi
estendere il progetto ad altre aree

Ridurre il rumore del traffico nelle strade urbane grazie a un
nuovo asfalto a bassa emissione. E’ 'obiettivo del progetto Life
E-Via, che vede Firenze citta capofila e caso pilota per la
sperimentazione: il nuovo asfalto sara steso durante [’estate in
via Paisiello a San Jacopino. Dopo i test sulle prestazioni,
saranno individuate altre tre aree per la sperimentazione in
citta e poi per la diffusione in Italia e in Europa.

“Grazie al progetto Life che come Direzione Ambiente ci siamo
aggiudicati lo scorso anno - ha detto I’assessore all’Ambiente
Cecilia Del Re - possiamo dare il via alla sperimentazione del
nuovo asfalto anti rumore per contribuire a ridurre
I'inquinamento acustico nelle aree urbane. Partiremo da via
Paisiello per poi individuare altre aree analoghe e verificare i
risultati della sperimentazione con I’obiettivo di rendere
Firenze pit confortevole dal punto di vista acustico. I progetti
europei sono una grandissima opportunita per innovare gli
strumenti di intervento e dare risposte sempre pit efficienti a

temi urgenti e complessi come quelli ambientali®.

https://www.comune.fi.it/comunicati-stampa/san-jacopino-arriva-lasfalto-anti-rumore-firenze-citta-pilota-europa-la
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| dati sull'esposizione dell'Agenzia europea dell'ambiente (EAA) dimostrano che pit di 100 milioni di cittadini dell'UE sono esposti ad elevati livelli di rumore che
hanno un impatto negativo sulla salute umana. Il solo rumore del traffico stradale & dannoso per la salute di quasi una persona su tre nella regione europea
dell'OMS (Organizzazione Mondiale della Sanita). Il 20% dei cittadini europei € regolarmente esposto a livelli sonori nottumni che potrebbero danneggiare
significativamente la loro salute, soprattutto nelle aree urbane. Come emerso nella conferenza Noise in Europe (aprile 2017) e nelle linee guida dellOMS
pubblicate nell'ottobre 2018, la maggiore severitd delle norme UE riferite alla sorgente di rumore deve essere bilanciata con altre misure efficaci come il
miglioramento della superficie stradale e/o dei pneumatici e anche misure di pianificazione urbana. Una delle soluzioni universalmente riconosciute come la
migliore per ridurre il rumore nelle aree urbane, sia dal punto di vista del rumore che della qualita dell'aria, & l'introduzione della mobilita elettrica. Quindi, per
le mutate esigenze dei veicoli elettrici (EV) c'@ bisogno di indagini approfondite sull'interazione pneumatico/strada. Infine, anche per ['applicazione della
direttiva 2002/49/CE, risultano attualmente assenti i coefficienti necessari per applicare il modello CNOSSOS (Direttiva 996/2015/CE), in riferimento ai nuovi
spettri di traffico e ai nuovi veicoli.

1 Ridurre il rumore da traffico stradale allinterno di aree urbane densamente abitate, attraverso l'attuazione di una misura di mitigazione volta a

ottimizzare le superfici stradali e i pneumatici dei veicoli elettrici. Saranno testati due superfici stradali, aimeno 5 diversi tipi di EV, un veicolo con
motore a combustione interna di riferimento (ICEV) e almeno 3 tipi di pneumatici per tipo di veicolo (compresi i pneumatici specificamente progettati per
EV).

Stimare I'efficienza e il potenziale di mitigazione di pneumatici, asfalti e traffico (spettro di traffico, velocita, condizioni di movimentazione) ad un
livello pit alto e completo: saranno eseguite un‘analisi del ciclo di vita (LCA) e un‘analisi dei costi del ciclo di vita (LCCA) per dimostrare ['efficienza
individuale e sinergica di superfici, pneumatici e veicoli (incluso il confronto tra veicoli a combustione interna, traffico misto e traffico EV).

Contribuire all'effettiva implementazione della legislazione UE (Direttive UE 2002/49/CE e 2015/996/CE), fornendo coefficienti di rumore di
rotolamento all'interno del metodo comune di valutazione del rumore (CNOSSOS-EU), specificamente per i veicoli elettrici, per i quali i professionisti, le
agenzie e i dipartimenti che mirano a sviluppare scenari futuri necessitano di dati.

Contribuire alle politiche nazionali e regionali italiane, emettendo linee guida sull'uso e l'applicazione della metodologia prodotta dal progetto, che
sara adottata, attraverso I'Agenzia Regionale per 'Ambiente (ARPAT) e la Regione Toscana. Anche la Regione Calabria e la Citta di Reggio Calabria
hanno espresso il loro interesse.

Sensibilizzare le p sull'inqui acustico e sugli effetti di quest’ultimo sulla salute, spiegando le opportunita offerte dai veicoli

sonoro e coinvolgendole nell'acquisizione dei dati sul rumore.
Dimostrare e promuovere la mobilita sostenibile del trasporte su strada (mobilita elettrica), riducendo I'emissione di rumore di 5 dB(A) in
corrispondenza dei ticettori a bordo strada e raggiungendo anche la riduzione delle emissioni di CO2 (21%), sulla base del contesto italiano (GPL,

CNG, Hybrid, EV, auto a benzina, auto diesel) e la letteratura in materia.

Incoraggiare I'implementazione di superfici a bassa rumorosita in ulteriori scenari UE ed extra-UE, dimostrando durata e sostenibilita, attraverso
un'approfondita LCA&LCCA.

5 elettrici attraverso specifici-eventi divulgativi e promozionali, indagando anche la percezione delle persone riguardo al rumore in termini di paesaggio

A. Azioni preparatorie

A1 Veicoli elettrici e la loro emissione di rumere

A2 Pavimentazione a bassa emissione di rumore e performance nel tempo
A3 Ruolo dei pneumatici nel nuovo contesto di EV.e ICEV Stakeholders
B. Azioni implementative

B1 Progettazione degli asfalti

B2 Studio del'accoppiamento pneumatico-pavimentazione e  realizzazione del NGO colnvolte nei temi

prototipo di inquinamento acustico o »
B3 Area pilota: Attuazione. Replicazione e trasferibilita Fatnoyerg Gostor! di strade; autorita

B4 Test di efficienza dell'asfalto nell'area pilota Ricercatonitecnicl PrIEle s pURDEENS
B5 Analisi del paesaggio sonoro

B6 Valutazione delle emissioni acustiche dei veicoli elettrici
B7 Prestazioni olistiche dei pneumatici

C. Monitoraggio dell'impatto delle azioni del progetto
C1 Monitoraggio dellimpatto delle azieni del progetto
C2 Analisi del ciclo di vita (LCA) e calcolo dei costi del ciclo di vita (LCC)

D. Sensibilizzazione del pubblico e diffusione dei risultati
D1 Attivita di informazione e sensibilizzazione
D2 Attivita di divulgazione tecnica alle parti interessate

E. Project management

Aziende coinvolte nel mercato
della produzione di asfalto, della

responsabile della posa
degli asfalti e della loro

& gestione

s
e N )
Giovani e scuole

Cittadini come beneficiari
delle azioni di mitigazione
e delle iniziative di
sensibilizzazione

posa e del riciclaggio di
materiali per la produzione di
asfalto

| Sito web: https://life-evia.eu/

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European

Commission are respansible for any use that may be made of the information contained therein.
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Belastungsdaten der Européischen Umweltagentur (EEA) zeigen, dass mehr als 100 Millionen EU-Biirger durch gesundheitsbelastende Gerauschpegel beein-
trachtigt sind. Laut Weltgesundheitsorganisation (WHO) ist dabei in etwa jede dritte Person in der Européischen Region Verkehrslarm ausgesetzt, der ungesund
ist. 20% aller Européer, insbesondere in urbanen Gebieten, sind regelméRig néchtlichen Schalldruckpegeln ausgesetzt, die gesundheitsschédlich sein kénnen.
Wie in der Noise in Europe Conference (April 2017) und den WHO Richtlinien (Okt. 2018) ausgefiihrt wird, miissen EU-Regeln zur Schallquellennormierung
auch mit weiteren effektiven Mainahmen wie Verbesserungen an Stralenoberflachen oder Reifen, und stéadtebaulichen Manahmen kombiniert werden.

Eine MaBnahme, die allgemein als der beste Ansatz zur Geréduschreduzierung und Minimierung gesundheitsschadlicher Luftverschmutzungen im stadtischen
Umfeld angesehen wird, ist die Einflihrung der Elektromobilitat. Aufgrund der im Vergleich zu klassischen Verbrennungsfahrzeugen geanderten Eigenschaften
von Elektrofahrzeugen (EV) gibt es einen Bedarf zur Untersuchung der Reifen-/Fahrbahninteraktion. Weiterhin fehlen, selbst unter Beriicksichtigung der
Richtlinie 2002/49/EC, entsprechende Koeffizienten, um das CNOSSOS-Model (Richtlinie 996/2015/EC) fiir die neuen Fahrzeugtypen und Geréuschspektren
anwenden zu kdnnen.

Hintergrund

Ziele 1 Eine Larmreduzierung fiir dichtbesiedelte urbane Gebiete durch die Implementierung von MinderungsmaBnahmen die auf optimierte
StraRenbeldge und Reifen fiir EVs abzielen. Zwei Straflenoberflachen, mindestens funf verschiedene Elekirofahrzeuge, ein Referenzfahrzeug mit
Verbrennungsmotor und mindestes drei verschiedene Reifen pro Fahrzeugklasse (inkl. spezieller EV-Reifen) werden getestet

:2 Eine Abschatzung der Mind tivitat und -p i von Reifen, Fahrbahnbeldgen und Verkehrseigenschaften (z.B.
Verkehrsspektren, Geschwindigkeiten, Fahrweisen) auf einem hheren Versténdnisniveau: Lebenszyklus-/Lebenszykluskostenanalyse (LCA und
LCCA) werden durchgefiinrt um die individuelle und synergetische Effizienz verschiedener Fahrbahnbelédge, Reifen und Fahrzeugen zu zeigen,

inkl. eines Vergleichs zwischen reinem Verbrennungs-, Misch- und reinem EV-Verkehr).

3 Beizutragen zur effektiven U g von EU-Gi gebung (EU Richtlinien 2002/49/EC und 2015/996/EC) durch die Bereitstellung von
speziell fur elektrische Fahrzeuge angepasste Rollgerdusch-Koeffizienten fur die Common Noise Assessment Methode (CNOSSQOS-EU). Dies
ermoglicht beratenden, planenden und umsetzenden Personen und Organisationen die Betrachtung zuklnftiger Szenarien.

Beizutragen zur National- und Regionalpolitik durch die Herausgabe von Richtlinien und Empfehlungen zur Nutzung und Anwendung der
Projek e e. In Kollaborationimit, dem Projekt wird beispielsweise durch die regionale Umweltbehdrde der Toskana (ARPAT) geschehen.
enische Kommunen und Regienen haben ebenfalls ihr Interesse bezeugt.

Eine Verbe:

serung des offentlichen Bewusstseins fir schadliche Gerauschbelastungen, die daraus resultierenden Gesundheitsgefahren und
die damit N
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rchy Soundscape-Befragungen und einer der Einbeziehung in die Gerduschdatenerfassung..
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D2 VerbreitungsmaRnahmen and technische Interessengruppen
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Wissenschaftler, Ingenieure

E. Projektmanagement und andere technische Berufe

| Projektwebsite: https://life-evia.eu/

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European
Commission are responsible for any use that may be made of the information contained therein.
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Mobilita elettrica e asfalti a bassa emissione di rumore:
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We are delighted to announce the theme of our EEF hosted online by Porto and Guimaraes as "people and planet for a green
transition”. Join us for three mormings between 28, 29 and 30 April as we discuss what it means to transition to a healthy and
thriving city for all, explore case studies and analyse how we can achieve the status of a thriving city moving forward.

Registrations will open very soon. Watch this spacel A hint of what's to come? Oh alright...

Driving the green transition through recovery

Wednesday 28 April @ 09.30-13.30 CET

What does it mean to have a ‘green transition’? How can we use recovery strategies to drive the green transition?

Join us as we explore what is means to fransition, hold a high-level political debate on driving the fransition through recovery and
network with our cities to learn how we can localise the European Green Deal through a city showcase (open call — got something
to showcase? Gefl in fouch!).

How to enact the green transition locally
Thursday 29 April @ 09.30-12.20 CET

http://members.eurocities.eu/eurocities/calendar/events list/EEF-people-and-planet-for-the-green-transition-28-30-April-WEBP-BZ7C6B 23
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IL PROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE DEI VEICOLI ELETTRICI MEDIANTE
VALUTAZIONE E OTTIMIZZAZIONE DELL'INTERAZIONE PNEUMATICO/ASFALTO

Raffaella Bellomini (1). Chiara Bartalucei (1), Arnaldo Melloni (2), Filippo G. Pratico (3)

1) Vie ento.se. Ingegnena s.rl, Firenze, raffaella bellomimii@ivienrose it — chiara bartalucelf@vienrose it
2) Comune di Firenze, Firenze, amaldo melloni@comune fi it
3) Universitd Mediterranea di Reggio Calabma, Regio Calabnia, filippo pratice/@unire. it

SOMMARIO

Il progetto Life E-VIA “Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction™, co-finanziato
nell’ambito dell’obiettivo priortario del Programma Life2018 collegato all’inquinamento acustico, affronta la problematica del
mumore da traffico stradale. ponendosi in una prospettiva futura in cui 1 veicoli elettrici e tbridi saranno una parte consistente del
traffico stradale e combinando asfalti a bassa mumorositid con pneumatici specifici per 1 veicoli elettrici.

Chiara Bartalucci

IL FROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE
GEI VEICOLI ELETTRICI MEDIANTE VALUTAZIONE E
OTTIMIZZAZIONE DELL INTERAZIONE

PNEUMATICO/ASFALTO Patrizia Bellucai

Enrnco Luotto Christian Tibone
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Presentation of the project to the European Tire and Rim

Technical Organisation (ETRTO)
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LIFE18 ENV/IT/000201
with the contribution of the LIFE
programme of the European Union

LIFE E-VI4

Electric Vehicle nolse control by Assessment
and optimisation of tyre/road interaction

coMmEDl  fantinet 4 Universite
%HR@N&- 22{ Gustave Eiffel w .

Carsten Hoever — Continental Reifen Deutschland GmbH

a4 Vie engose.
- Ingegneria

carsten.hoever@conti.de

Objectives

o
LIFE1& ENVITIO00201

1. To reduce noise for roads inside very populated urban areas through
the implementation of a mitigation measure aimed at optimizing road
surfaces and tyres of EVs.

3-Laying of the prototypal test
_section with crumb rubber

| 6-Final prototype after markings

25/05/2021 LIFE E-WIA project: noise, electric vehides and tyres

Objectives

LIFE18 ENVIITIO00201

3. To contribute to EU legislation effective implementation providing
rolling noise coefficients within the Common Noise Assessment
Method (CNOSSOS-EU), specifically tuned for EVs, aiming at helping
to developing future scenarios.

25/05/2021 LIFE E-VIA project: noise, electric vehides and tyres

Pilot Area Florence

oW
LIFE1E ENVITT/000201

* As a pilot implementation a section of a road in
Florence will be paved with the new low-noise road
surface.

* The pilot area will be the focus of further actions
relating to
+ performance and wear/ageing monitoring of the new surface,
* LCA/LCAA analysis, LY & o - F
* Soundscape analysis, ! .z =

* The re-pavement of the road will also be linked to an
EV festival planned to be held in Florence which shall
promote Electric Mobility.

25/05/2021 LIFE E-WIA project: noise, electric vehides and tyres 11
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Electric Vehicle nolse control by Assessment

LIFE18 ENV/IT/000201

L IFE E-VI4 ks

and optimisation of tyre/road interaction

Absorbierende StralSenbelage

Carsten Hoever — Continental Reifen Deutschland GmbH

carsten.hoever@conti.de

Warum besondere Anforderungen an

LIFE18 ENV/ITI000201
: g 1 d
Absorption entlang der Luftschallausbreitung = J =
Gntinental ® ,‘." Université 0 ZpnOLE ' . 4w Vie enro.se. 1_ = L
~" Gustave Eiffel b o <& ingegneria hy =

geschlossene Offenporiger Asphalt
Deckschichten

Auftreffender Schall wird Ein Teil des Schalls dringt

@

nahezu komplett in die Deckschicht ein und
Reifen und StralRe fur Elektrofah rzeuge? LIFE 18 ENvITT 1000201 Minderung von akustischen Reduzierung des Horneffektes Beliekiiest S:Js::i:f‘tkme i
Resonanzen in der Aufstands-
- - flache — =
Im Vergleich zu Fahrzeugen mit Verbrennungsmotoren... Akustische Aspekte ( & Horneffekt: effiziente Abstrahlung 5
°, Weitere relevante aufgrund kontinuierlicher Nachteile: |
* ..sind EVs schwerer. |4’§-| Aspekte _ \\.{‘\ Impedanzanpassung in der *  Verstopfung der Poren
= Ak Horngeometrie = Kirzere mechanische Lebensdauer
+ Hdhere Reifenlast = héheres Rollgerdusch. ;
I
+ Stdrkere Abnutzung von Reifen und Strafe. E 07.06.2021 LIFE E-VIA project: noise, electric vehicles and tyres 8
+ ..haben EVs in einem weiten Drehzahlbereich ein hoheres Drehmoment. IS

+ Zusatzliche Rollgerdusch-Anregemechanismen. N N S T
P
+ Stérkere Abnutzung von Reifen und StraBe. e

+ ..gibt es einen nochmals verstirkten Fokus auf niedrigem Rollwiderstand. A

+ Niedrigerer Rollwiderstand =hohere Fahrzeugreichweite =hdhere Kundenakzeptanz.

Anregungsmechanismen des Reifen-/
Fahrbahngerausches

07.06.2021 LIFE E-VIA project: noise, electric vehicles and tyres

Snap-in/-out von Blcken
[tmngmntizl]

stick/slip {tangential] 4

SHSH

07.06.2021

‘adhsion “stick/snap” [radial)

1))

LIFE E-VIA project: noise, electric vehicles and tyres

LIFE18 ENVIT/000201

Hauptmechanismus
bei Konstantfahrt

Zusatzlich bei
erhéhtem
Drehmoment
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Road surface influence on electric vehicle noise
emission at urban speed
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Research Article

Julien Ceshron*, Simon Bianchetti, Marie-Agnés Pallas, Adrien Le Bellec, Vincent Gary, and

Philippe Klein

Road surface influence on electric vehicle noise

emission at urban speed

hitps:/doi.orgf10.1515/ noise- 2021- 0017
Received Jan 29, 2021; accepled Apr 23, 2021

Abstract: Considering the relative guietness of electric
motors, tyreftoad interaction has become the prominent
source of noise emission from Electric Vehicles (EVs). This
study deals with the potential influence of the road surface
on EV noise emission, especially in urban area. A pass-by
noise measurement campaign has been carried out on a ref-
erence test track, involving six different road surfaces and
five electric passenger car models in different vehicle sez-
ments. The immunity of sound recordings to background
noise was considered with care. The overall and spectral
pass-by noise levels have been analysed as a function of the
vehicle speed for each couple of road surface and EV model.
It was found that the type of EV has few influence on the
noise classification of the road surfaces at 50 km/h. How-
ever, the noise level difference between the guietest and
the loudest road surface depends on the EV model, with an
average close to & dBA, showing the potential effect of the
road surface on noise reduction in the context of growing
EV fleet in urban area. The perspective based on an average

the European area, where about 2.5 million of electric pas-
senger cars were in circulation at the end of 2020, This
figure comprises battery electric vehicles (BEVs) and plug-
in electric vehicles (PHEVs). The market share of new EV
registrations over the European area has been reaching
9.4% in 2020 against 3.7% in 2019, Depending on projec-
tion scenarios [2), it is expected to reach 15% to 30% of the
global vehicle fleet by 2030,

A main advantage of EVs is that there is no exhaust
emission while driving in pure electric mode, locally im-
proving air-quality. EVs also contribute to the reduction of
C02 emission in the struggle against global warming [3].
Another key asset of EVs is the relative quietness of elec-
tric motors. This leads to the predominance of tyre/road
noise from about 20 km/h at steady speed [4, 3]. According
to EEA [&], in 2019 at least 2096 of the European popula-
tion was still exposed to noise levels that are considered
harmful to human health. This burden is mainly due to
road traffic noise, with more than 100 million EU citizens
affected by high noise levels exceeding WHO recommenda-
tion [7]. Therefore, the development of low emission zones

3
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Programme

Lundi 7 juin {séminaire de transfert COP)

30 - Sh4D Présentation du COP - Axe 3 . Lalong (Univ. G. Eiffel/UMRAE)

9hA0 - 10h0S Presentation de FUMRAE | Picaut (Unk. . Effel/UMRAE)

10h05 - 10h45 Elaboration de modéles d émissicn sonore représentatifs de nouvelles catégories de sources
routidres M.-A. Pallas (Univ. G. Effel/UNMRAE)

10h45 - 11h25 Amélioration des methodes de caractérisation des émissions de bruit ferroviaire & Chislio
& M-A Pallas (Univ. G. Eiffel/UMRAE)

Pause

13h30 - 14h30 Presentation de MoiseMedelling - Utilization dans le cadre de la recherche

¢ Présentation de NoiseModelling et application £, Aumond [Univ. G. Eiffal/UMRAE)

o Couplage Symuvia/MatSim A Can @ V. Lebescond (Undv, G. Efffel/UMIBAE)

o Mouveaux développements pour la prise en compte des fagades végetalisées B Gawvreau (Univ. G,

Eiffal/LIMRAE)

14h30 - 14h50 Présentation de loutil PLAMADE et couplage avec MoiseModelling 5. Cariow
(Cerema/DTeciTM) & D Ecotiére (CeremaDrerEst/LIMRAE)
14h50 - 15h30 Impact du bruit des avions sur la sante : ke projet DEBATS A.-5. Evrard {Limiv: G.
Eiffel/UMRESTTE)
15h30 Table ronde A Kavaj & M.-C. Bihoreaw (DGITM) Ph. Maraval & F. Leray (DGPR), £X (DGAC)

Mardi & juin (JTAV)

# 955 - 10h20 Projet LIFE Cool & Low Moise Asphalt : suivi des performances acoustiques des revétements de

-

9h30 - 355 Projet LIFE E-VIA - Influsnce du revétement de chaussée sur l'émission sonore des vehicules =
electriques | Cesbron - 5. Blanchett, M.-A. Pallas, A Le Bellac, V. Gary, Ph. Klein (Univ. G. Eiffel/UMRAE) -

chaussée 3 faible bruit dans le centre ville de Paris ¢ Ribeiro (BruitParid

10h20 - 10h45 Methode d'estimation des incertitudes du bruit olien en conditions favorables 3 la
propagaton 8. Kayser (Uiniv. G. Eiffel/UMRAE)

10045 - 11h 10 Esdmation du coefficent d'absorpton acoustque moyen par des méthodes de machine
learning £ Foy (Cerema/DirerEstUMRAE) A. Deleforge & D O Carlo (INRIA)

11h10 - 11h35 Evaluaton environnemenitale d'une conduite autonome : méthodologie acoustique et
vibratoire Ph. Duner (Carema/DterNETEERAABY)

Pause

13h30 -13h55 Création d'une base de données des Points Moirs du Bruit dans les Quarders Prioritaires du
NPMNRU L. Mazour CeremaDterNF/ TEER/ABV)

13h55 - 14h20 Réseau & grand nembre de microphones et problémes inverses mis en jeu Ch
Vamwinsberghe (ISEN ¥nréa Ouest)

14h20 - 14h55 Plate-forme expérimentale de mesures acoustiques en temps réel 5 Carra ¥

Janilon fAcoucite)

14h55 - 15h20 Prédiagnostic sonore en miliew imdustrizl : développement d'um “kit
smartphone” isabelle Smith Yamane & A, Alarcon (EDF)
15h20 Questions diverses - diture des [TAY 2021

(-2 Desrecherches en cours a 'UMRAE

o Projet européen LIFE E-VIA (2019-2023) :

= Electric Vehicle Noise Control by Assessment and Optimisation of Tyre/Road
Interaction o )

= Julien Cesbron et al., Projet LIFE E-VIA : influence du revétement de chaussée sur
I"émission sonore des véhicules électriques, JTAV 2021, 8/06/2021

P https://life-evia.eu/

o Signal d’alerte AVAS : caractérisation sous une approche environnementale
= Comparaison aux niveaux d’émission CNOSSOS-EU [ CNOSSOS-FR
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Video of the prototype construction in Nantes

"Low-noise road surface prototype for electric vehicles"
Issued on: June 2021
By: Universite Gustave Eiffel
Deadline: 31/12/2022

LOW-NOISE ROAD SURFACE PROTOTYPE FOR ELECTRIC VEHICLES

PROTOTYPE DE SURFACE ROUTIERE PEU BRUYANTE POUR LES VEHICULES ELECTRIQUES

* * *
LIFE18 ENV/IT/000201
- . ane il | 5 3 A ité Universith degl Studi A, V
%lh’écwu"@' ontinental % i o ¢ Université AT e | Vie enro.se.
~ A FIREZNZE ( r@x ,ﬂ( Gustave Eiffel @ :‘Iﬁl‘i;:«u‘ljl-‘xhna id Ingegneria
"1\

The aim of the project is to reduce road traffic noise in urban areas TWOH types of roadside measurements have also been carried out!

Video available on the official YouTube channel of UMRAE-UniEiffel and on the UMRAE website
& Low noise road surface prototype for electric vehicles (EU LIFE E-Via project, LIFE18 ENV/IT/000201) - YouTube

29


https://www.youtube.com/watch?v=r8BL3jHEB0o

LIFE E-VIA: objectives and actions (FR)

Issued on: July 2021
By: Vie en.ro.se. Ingegneria
Deadline: 31/12/2022
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Foglio 1

PROGETTI EURCPEI LIFE NEREIDE E LIFE E-VIA

Asfalti con materiali riciclati contro l'inquinamento
acustico e a favore della mobilita elettrica

In Italia sono in corso due
progetti europei, Life Ne-
reide e Life E-Via, che in-
tendono proporre scluzig-
ni contro [inguinamento
acustico: una dei proble-
mi ambientzli che tocca-
no maggiormente |a sa-
lute & Ia qualitd della vita
della popolazione eu-

L'abieltivo dei progelti europei Life Nereide
e Life E-Via & quello di studiare une risposka
- nto acustico causelo dal traffico
urbani, che ogni anne affligge
sone in tulla Europa

-

ropea. L'Agenzia Europea dell'Am-
biente (EEA) stima infalli che siano
oltre 100 milioni i cittadini europei
esposti in maniera prolungats a Ii-
velli di rumore eccessivi @ che, per
guesto, rischino conseguenze an-
che gravi per la salute. Stima inolire
che l'inguinamento acustico strada-
le notturno, ancora pid dannaso per
la salute, colpisca almena il 20%
della popolazione europea che vive
nelle aree urbane,

Alcune tra le azioni piu efficaci in-
trodotte par risolvere questo pro-
blema riguardano la realizzazione
di pavimentazioni stradali a bassa
emissione sonord, oltenule anche
con materiali di riciclo, e la pro-
gressiva diffusione cella mobilita
gleltrica. Nali per analizzare i Dene-
fici possibili derivanti da tali solu-
zioni, Life Nereide e Life E-Via sono
due progeti finanziati dal program-

ma Life, volto 3 sostenere azioni a
favore dall'ambiente e del clima.

Il progetto Life Nereide, che si sta
avviando alla conclusione, ha poria-
to alla definizione delle miglior so-
uzioni per realizare pavimentazioni
estremaments silenziose e sosteni-
bili, capaci di ridurre il rumore del
traffica fino a 5 dB grazie a un uso
intelligente di materiali guali il pol-
verino di gomma riciclata e il fresato
fasfallo, oltenuto dalla rimozione di
vecchie pavimentazioni. |1 progetio
& guidato dal Dipartimento d'lnge-
gneria Civile e Industriale dell'Uni-
versita di Pisa e vede come part-
ner la Regione Toscana e l'agenzia
regionale Arpat, il certro di ricerca
telga BRRC, Idasc-CNR & il con-
sorzio Ecopneus. Grazie al progetio
soro state definite 12 differenti me-
seole bituminose, posate su diver-
se strads della Toscana; sono state

noi effettuate misurazioni acustiche
sulle pavimentazioni e indagini sul-
la popolazione, per conoscere gl
effelli concreti su chi vive nei pres-
gi di strade a elevato scorrimento.
Dal canio sug, il progetto Life E-Via
si sfa invece concentrando Sui ve-
coli eletirici e ibridi, studiandone
linterazione prneumatico-strada per
individuare e implementare misure
di mitigazione del rumare attraverso
I'ottimizzazione sia degli pneumatici
sia del fondo stradale, anche attra-
verso 1o sviluppo di un nuovo asfal-
to “silenzioso” messo a punto gra-
Zie a un approceio simile a quello
adottato da Life Nereide. Il progetio
vede coinvolti il Comune di Firenze,
in qualita di coordinatore, & | par
tner; Continental, IPool, Universita
Gustave Eiffel, Universitd degl Stu-
di Mediterranea di Reggio Calabria
e Vie En.Ro.Se. Ingegneria.
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IN VIA PAISIELLO

Arriva l'asfalto
anti rumore

Sono iniziati ieri i lavori di
asfaltatura in via Paisiello.
Non si tratta di semplice
bitume, ma di un nuovo
asfalto anti rumore che
viene sperimentato
proprio a Firenze. Un
materiale, che permette
una riduzione delle
emissioni rumorose
prodotte dalle auto e
rientra nel progetto Life
E-Via, che vede Firenze
citta capofila. 1 lavori
proseguiranno fino a
venerdi con
restringimenti di
carreggiata su via
Paisiello tra via Rinuccini
e via Lagorio e chiusure
delle traverse laterali.
«Grazie a questo
progetto - hanno detto
I’assessore all’Ambiente
Cecilia Del Re e
I’assessore alla Mobilita
Stefano Giorgetti -
possiamo contribuire a
ridurre I'inquinamento
acustico nelle aree
urbanes. L’obiettivo &
quello di ottimizzare
asfalti e pneumatici per
ridurre il rumore. Il
Progetto, co-finanziato
dall’'Unione europea ha
avuto inizio a luglio 2019
e terminera a gennaio
2023.

& RIPRODUZIONE RISERVATA

metropolitana

Un passo avanti per la costruzione
del sistema tramviario dell’area

ARTICOLO NON CEDIBILE AD ALTRI AD USO ESCLUSIVO DEL CLIENTE CHE LO RICEVE - 5822

/
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E stata inoltre swvolta una intensa comunicazione sui social network e attraverso contatti diretti con molte

redazioni giornalistiche, con scuole musicali e conservatori italiani.
LIFE E-WIA project [LIFE1S ENV/IT/000201]): il progetto, finanziato dall’Unicne Europea, si concentra sulle
AI A potenzialitd di utilizzo dei veicoli elettrici ed ibridi, che in futuro avranno un ruglo importante nel mercato
Assoc|moﬂe automabilistico. || progette studia Vinterazions pneumatico-strada per individuare ed implementare misure
ITCIHOHG di mitigazione del rumere, attraverso 'ottimizzazione sia degli pneumnatici dei veicoli elettrici sia del fondo
d| ACUSHCD stradale. Incltre il progetto prevede un'intensa attivita di disseminazione & sensibilizzazione sul tema del

rumaore, organizzando anche attivita negli istituti scolastici, in accorde e in collaborazione anche con |attivita
portate avanti nelle diverse Nazioni dei partner del Progetto (Italiz, Francia e Germania) nell'ambito di INAD.

INTE RNATIDNAL L'evento & stato diffuse principalmente attraverso i seguenti canali:
NOISE AWARENESS DAY ConvEGn:

F Convegno Nazionale AlA— Online 24-28/05/2021

INAD Italia 2020-21
“AscoltiAMO i suoni”

FI¥52020-2021 Steering Committee Meeting — Online 16/01/ 2021

Worldwide Students Competition
“My world of sounds”

Direct comiacts with INAD particpants
Wsibryg ez dcre bain |mare tn 3000

- Local achools

-l
- ichpoh taking part in the pravioss MAD edibons
L]
Iy
- : - Pramaftion on INAD social networks

- INADin Furepe participants

Fersonal contacis

WEB:

- siti internet di: Associazione [taliana di Acustica, EAA, Decumenta Acustica, Y5 2020-21

- siti internet delle scucle e degli Enti partecipanti.

.
/“I\ i & : i SOCIAL NETWORK:
@ fpemes i IMEVIL oot 4 - pagina facebook: INAD kalia;

- gruppo facebook: Noise Awareness Day [talia;
- pagina facebook: Intenational Year of Sound.

Report finale

IMNAD Italia 2020/21 — Report finale 12
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Abstract submitted to BCRRA conference

“Asphalt concretes for electric vehicles”

Issued on: June 2021
By: UNIRC

Deadline: 31/01/2023

SCIENTI
Code: 36_

Abstract submitted to 11th International Conference on the Bearing Capacity of Roads, Railways and Airfields (BCRRA).
Authors: Pratico F.G., Briante P.G., Colicchio G., Fedele R.

Abstract: The interaction among electric vehicles (EVs) and road pavements affects road performance in a different way with respect to internal
combustion engine vehicles (ICEVs). Consequently, the design of asphalt concrete road pavements for EVs should take into account both
functional and mechanistic characteristics. In particular, porosity, resistivity, tortuosity and thickness should be considered to estimate the
acoustic absorption, while surface texture should be measured to characterize road pavements consisting in both traditional and recycled
materials. Unfortunately, there is still lack of methods to consider both functional and mechanistic characteristics for EVs. Based on the above,
the main objective of the study here presented is to set up and apply a method to predict the acoustic and mechanistic performance of road
pavements to face EV-related problems. GAP graded and Dense graded (i.e., GAP - AC60, and DGFC - AC6d) mixtures, with different crumb
rubber percentages, were produced using the gyratory compactor. Consequently, experimental investigations were carried out to derive
acoustic and mechanic properties (including acoustic absorption, airflow resistivity, skid resistance, permeability, and surface texture.

Finally, the prediction model was set up and validated using the experimental results. Results show that the proposed model is helpful in
selecting and ranking bituminous mixtures based on requirements.

Keywords: Electric vehicle, Road Pavement, Acoustic Absorption, Airflow resistivity, Recycled materials.

Paper submitted to BCRRA2021 will be presented the next year at BCRRA 2022.
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27th International Congrass

on Sound and Vibration oty .ﬁp}.}
e \’/?: 7= I c s v 27 Congress Lobby Program ~ LIVE stream E-posters Exhibition Contact Us

Thia annual congrass ol
tha Intarnatioral Institute

of Acoustics and Yibr |; 1o {118 ) ”_16 ‘-JI-”.:'I"II 2{]2]
Annual Congress of the International Institute of Acoustics and Vibration (ILAV)

12.07.2021 - Monday & 13:45 - 14:00

THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PRO- A ©T13 5503 Education and awareness about importance of sound and noise effects
JECTS AND INITIATIVES e o

Sergio Luzzi ' 1 @®#818 THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PROJECTS AND INITIATIVES
Iie en.ro.se Ingegneria, Flovence, Ttaly Speakers: @ Sergio Luzzi

e-mail: sergio. luzzil@vienrosa. it

Raffaella Bellomini

Fie en.ro.se Ingegneria, Florence, Italy
e-mail: raffaella. bellomini@vienrese.it

Cluara Bartaluce:
Fie enro.se Ingegneria, Flovence, Ttaly

The International Year of Sound (1YS) and Projects

e-mail: chiara bartalucci(@vienrose. it The connection between LIFE E-VIA project and 1YS
Sara Delle Macchie The LIFE E-VIA project "Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction",
Vie en.ro.se Ingegneria, Florence, Italy which started in July 2019 and will end in January 2023, has been co-financed under the priority objective of the
e-mail: sara.dellemacchieavienrose.it Life2018 Programme related to noise pollution issues.
i ) . ) . L The project addresses noise pollution due to road traffic noise, focusing on a future perspective in which electric
Sound plays an 1mportant role m the enjoyment of IMCHP.ES s well as in all hlm activines m- and hybrid vehicles will be a major part of the traffic flow. The main objectives of the project are to propose
cluded education and it is also an essential part of commumnication between humans, in the form of (ibioia taf the fadietion of vahicular traffic ral kit fikibil sanilated ok ataas thralichitha ontlrdeation
speech and listening, creative sounds and mmsic. The Intenational Year of Sound (TY'S) 15 a global B LK El A LI, e IR N L Y- RO g P
initiative under the UNESCO Charter of Sound No. 39C/39. Its purpose is to highlight the importance of road surfaces and tyres of electric vehicles (EVs)
of sound and the related sciences and technologies in the seciety and the world, considening landscape
aspects and noise control n nature, in the built environment and m workplaces. IY'S 2020-21 includes
activities orgamized at the regional, national and intemational level by the International Commission LIFE
for Acoustics (ICA). Among them there 15 a compefition for students from around the world on the ELectriC
theme of "Wy World of Sounds”. In particular, primary and middle school students are asked to pro- J = VEHICLE
duce drawings, images_ patchwork. collages and similar related to their world of sounds, while high i

school stodents are asked to write a verse of the song entitled "We are the sounds of our world”, 7 = =3 nolse control
nspired by the melody and refrain of the latter. Moreover, several events such as conferences, semi- f = by Assement
nars, workshops but also performances. exhibitions had been included in the program of national TY'S pple st
initiatives, as long as they are consistent with the message of the initiative. Due to the spread of the
Covid-19 pandemic, only few inihiatives took place, nevertheless some international projects have
been carmied on. In this paper a general updated overview on activities organised in the frame of the
I¥S 18 gfli'E]l and the state of i@]mmmﬁﬂn of zome Pr,:,jm5 connected with ITS are shown. Sergio Luzzi - International Year of Sound: worldwide projects and initiatives
Keywords: International Year of Sound, UNESCO, worldwide activities, LIFE projects
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Paper submitted to ICSV27

“THE LIFE E-VIA PROJECT”

Issued on: July 2021
By: Comune di Firenze, Vie en.ro.se. Ingegneria

Deadline: 31/01/2023

SCIENTIFI
Code: 36_12

27th International Congress
on Sound and Vibration

1 11:00 #3505 LIFE PROJECT E -WIA

Aot Mo

The annual congrass ol
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of Acoustics and Vibration (LA
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Annual Congress of the International Institute of Aconstics and Vibration (ILAV)

THE LIFE E-VIA PROJECT: NOISE CONTROL OF ELECTRIC
VEHICLES THROUGH ASSESSMENT AND OPTIMISATION OF
TYRE/ASPHALT INTERACTION

Amaldo Mellom
Comune di Firenze, Flovence, Italy
e-mail: armaldo.mellonii@ comune flit

Gessica Pecchiom
Comune di Firenze, Flovence, Italy
e-mail: gessica.pecchionidcomune, fi.it

Raffaella Bellomim
Vie en.ro.se Ingegneria, Flovence, Italy
e-mail: raffaella. bellomini@vienrose.it

Sergio Luzz
Vie en.ro.se Ingegneria, Florence, Italy
e-mail: sergio. luzzilavienrose.it

Chiara Bartalucci
Vie en.ro.se Ingegneria, Florence, Italy
e-mail: chiara bartalucciia@vienrose.it

Eurcpean Environment Agency (EEA) data shows that some 100 million EU citizens are affected by
high noise levels, negatively impacting their health. Traffic noise alone is harmfil to the health of 40
million EU citizens of which 8 million are regularly exposed to high traffic noise level at night. Eu-
ropean policies to reduce environmental noise, and in particular road traffic noise, in densely popu-
lated cities are focused on the mfroduction of low-noise asphalts and a progressive increase in the use
of electric vehicles. The LIFE E-WVIA "Electric Vehicle nelse control by Assessment and optimization
of tyre/road interaction” project, co-fimded under the prionty objective of the Life2018 Programme
related to noise pollution, addresses the issue of road traffic noise. Specifically, it locks ahead to a
future where electric and hybrid vehicles will be a major part of road traffic and combining low-neise
asphalts with tyres specifically for electric vehicles. The LIFE E-VIA project, started in July 2019
with a foreseen duration of 42 months, will foster the application of Directive 2002/49EC on the
assessment and management of emvironmental noise and of Directive 996/ 2015/EC on establishing
common neise assessment methods (CINOS505 model), in the context of the promotion and nse of
electric vehicles (EV's) and hybrid vehicles. The project will seek to develop a solution to reduce the
rolling noise of electric and hybnd vehicle tyres in wrban areas, taking account of the cument best
practices, also addressing the soundscape analy=is and cifizens invelvement.

In the present article, after an introduction on the future policies for the reduction of road traffic neise
mn Europe, the objectives of the LIFE E-VIA project and its methodology are descibed, demonstrat-
g how the expected results are in line with European strategies. Finally, recent preliminary results
achieved by some key actions of the project are mentionad.

Eeywords: Rolling noise, electric vehicles, EU policies.
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The LIFE E-VIA project: noise control of electric vehicles through ossessment and

optimisation of tyre/asphalt interaction

Arnaldo Melloni(1), Gessica Pecchioni(l),

Raffaello Bellominif2), Sergio Luzzi{2), Chiora Bartaluccif2)
1 - comune di Firenze 2- Vie en.ro.se Ingegneria s.ril.

arnaldo.melloni@comune. fi.it

www.life-evio.eu

- —— Université
*I IRfMEL )'{ Gustave Eiffel
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Electric Vehicle nolse control by Assessment
and optimisation of tyre/ road interaction
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Technical solutions — road surface

LIFE18 ENVIIT/000201

Road surface:

+ Very thin asphalt concrete (VTAC) with max.
aggregate size Gmm.

With/without crumb rubber (PCR/P).
MPD: ~0.3mm (PCR) / ~0.4 mm (P)
Effective absorption 1.5 kHz to 5 kHz.

FLaying of the prototypal test
ot with crumb rubber

A= 50BA

-3
r

Mi P OPCR A M2 N E1 E3

31
DAC0/10

dBA

o

- Based on prototype noise measurements:
3.5 dBA to 4.5 dBA with respect to reference DAC 0/10.

PCR

LIFE E-VIA project: noise, electric vehicles and tyres 13
DAGA 2021

Objectives

LIFE18 ENVIITI000201
2. To estimate the mitigation efficiency and potential of tyres,
pavements and traffic at a higher comprehensive level: Life Cycle
Analysis (LCA) and Life Cycle Cost Analysis (LCCA) is performed to
demonstrate the individual and synergistic efficiency of pavement
surfaces, tyres and vehicles.
= Sconarm | " Seetanie 2
ME T — M [ ——
L E————— M 1
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LIFE E-VIA project: noise, electric vehicles and tyres 7

DAGA 2021

Why special requirements for tyres and
roads for EV applications?

LIFE18 ENVIIT/000201

Compared to classical ICE vehicles...
o

» ..are EVs heavier. |Z||X|

+ Higher tyre load = higher tyre/road noise.

Scure prevame et <8 (A1)

= ...exhibit EVs high torque values in a wide range of RPMs. " =

Pty 11

Sourca: . Stahr ot al Inflaance of Sriieg torcus
v ks, st Teck Rview 301013, 34.38

+ Additional tyre/road noise generation mechanisms.

+ ..is there an even increased focus on low rolling resistance for EVs. £ A
* Reduced rolling resistance = increased milage = increased customer acceptance.

LIFE E-VIA project: noise, electric vehicles and tyres 4
DAGA 2021

LIFE E-VIA: Electric Vehicle Noise Control by Assessment and Optimisation of
Tyre/Road Interaction

Carsten Hoever', Achillefs Tsotras*, Raffaella Bellomini®, Amaldo Melloni®

! Continental Reifen Deutschland GmbH, Jadekamp 30, 30419 Hannover, E-Mail:carsten hosver(iconti.de
* Fie en.ro.se. Ingegneria, Vials Belfiore 30, 50144 Firenze, lialy
? Comune di Firenze, Direzions Ambisnts, via Bensdstto Fortini 37, 50123 Fivenze, Ttaly

Introduction

Data collected by the Enropean Environment Agency (EEA)
shows that more than 100 million EU citizens are affected by
noise levels negatively impacting bumszn well-beinzg
Although noise associated with rail and air traffic cannot be
ignored, a siznificant conmribuzor to these high noise levels is
the road wansportatdon sector. Accerding to & World Health
Organization (WHO) mpert [1] ca. 50% of the EU
populsiion are habitually subjected to read taffic noise
levels sbove 53 dBA (the WHO guideline value for outdoor
sound levels [2]), end roughly 10% to levels exceeding
&5 dBA, which for example have shown to lead to a 20 % o
40 % increased msk for cardiovascular disesses [3]
Consequently, the WHO states that “at least one million
healthy life years are lost every year from taffic-related
noise in the western part of Enrope”™ [1].

Foad traffic noise comprises of the wehicle’s power train
noise, rolling noise and asrodynamic noise Traditionally,
rolling noise is the primary noise source for typical internal
combustion engine vehicles (ICEV) at commeon wurban
driving speeds of roughly 40km'h to 100 km'h [4]. Below
these spesds powertrain noise dominates, and above
aerodynamic noise. For electric wehicles (EV) tyre'moad
noise starts to dominate the overall exterior moise of the
wehicle at even lower speeds because of the lower engine
noise. Sull, ar slower speeds EVs exterior noise levels are
lower than for ICEVs which is why electric mebility has
been identified as an important way to reduce whan noise
levels. As an additional benefit also (local) emiszions of COy
and other zir pollutants are reduced.

One of the key focus areas of the LIFE E-VIA project is read
traffic moise reduction in densely populated urban areas
Moise mitizgation measures are usually most efficient when
addressing the problem directly at the source. In terms of the
remaining EV raffic noise this mesns that measures aimed
at providing noise optimized road surfaces and tyTes have &
high noise mitization potential Thus, it is one of E-VIA's
ohjectives to develop noise optimized roads and tyres for
fomre electric mobility traffic scenarios.

For the optimization of a low poise EV nyre different
boundary conditions than for an ICEV application need ta be
considered. Far EVs the relative conmmibution of the tyre
noise to the overall vehicle noise is considerably mcreased
because of the drastically lower drivetrain noize. Becanze of
the higher drivetrain efficiency of electrical engines also the
tyre rolling resistance has a relatively higher contribution to
the energy consumption of an EV than for an ICE wehicle
Depending on how the electric energy nsed for charging the

EV is created, this also can have a siznificant contribution 1o
the emission of CO: and other air pollutants. More
importantly, the tyre rolling resistance has a large impact on
the achievable mileage of an EV. A large milesge. in turm, is
crucial for the public acceptnce of EWVs as means of
transportation. Therefore, a low noise, low rolling resistance
tyre is considerably more beneficial for EVs than for
comparable ICE vehicles.

From a purely scoustical point of view, 5T requirements for
EV spplications also chsnge becamse mypically EVs ame
heavier than compamble ICEVs and have higher available
torque values in a wide range of RPMs. Both increased tyre
load, and increazed fyre torque are known to lead to higher
tyre’Toad noise [4].

To sum wup, the LIFE E-VIA project focuses on noise
pollution due to road raffic in a fiture urban environment in
which electric and hybrid wehicles will be a consistent
portion of the traffic flow. A major objective will be the
development of a helistic low noise fyre and a low noise
road surface, both optimized for the special requirsments of
EVs. Within the project a final version of the pavement will
later be nsed for repaving a section of a road in Florence,
Italy. This pilot area will be the centre of further
accompanying sctivides like guideline development, lecal
diszemination and information campaigns, 3 soundscape
analysis, and life cycle (cost) analysis. Finally, the
measurement data collected during the runtime of the preject
iz intended to be used to update the CHNOS505 model
(Direcdve 9062015EC [5]) for new waffic specra and new
alectric- or bybrid-powered vehicles.

Project objectives

The project objectives are:

1 To meduce noise for roads imside wery populated
wrban areas by implemendng mitization measures
based on neise optimized road surfaces and fyres
for EV applications. The tyres will be developed
with a2 holistic view which assures that relevant,
non-noise melated performance requirements like
safery, rolling resistance, or grip are met.

=

To estimate the mitigation efficiency and potential
of tymes, pavements, and maffic conditions (e.z.
noise spectra, speeds, fraffic flow) at a higher,
comprehensive level. For this, Life Cycle Analysis
(LCA) and Lifs Cycle Cost Analysis (LOCA) will
be performed to demonstate the individual and
synergistic efficiency of pavement surfaces, tyTes,
and vehicles.
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LIFE E-VIA: the pilot case (IT)

Issued on: September 2021
By: Vie en.ro.se. Ingegneria
Deadline: 31/12/2022

NOTICEB

ITALIAN L

LIFE E-VIA

LIFE18 ENV/ITI000201 Electric Vehicle nolse control by Assessment

e R and optimisation of tyre/road interaction

&k . N . i
COMUNEDI G}Ill]!lk‘nml b ) <Un|ver5|te

FIRENZE Al Gustave Eiffel

Medneranes " @jn] Vie en.ro.se.
o

di Reggio Calabria Ingegneria

Il caso pilota Dopo una fase progettuale seguita da una serie di accurati esperimenti di laboratorio, sono state selezionate due miscele di asfalto che sono state testate,
durante il passaggio di veicoli elettrici, presso I'area di sperimentazione a Nantes. Al termine delle misure svolte in Francia, & stata scelta la miscela pit
efficace, contenente polverino di gomma da pneumatici riciclati. Quest'ultima & stata utilizzata presso il caso pilota individuato nella Citta di Firenze, al fine di
analizzare il beneficio apportato in termini di abbattimento del rumore da traffico veicolare. L'area pilota & stata identificata in Via Paisiello, caratterizzata da una
significativa densita di abitazione. |l tratto di strada interessato dall'intervento & rettilineo e a senso unico di marcia. Inoltre, I'area pilota & caratterizzata da un
elevato flusso di traffico dovuto alla vicinanza con il centro e alla presenza di uffici pubblici. Nelle vicinanze si trovano, inoltre, un importante parco pubblico
(Cascine), interventi di riqualificazione urbana (Ex. Manifattura Tabacchi) e vari servizi pubblici, quali scuole, esercizi commerciali, impianti sportivi.

Inquadramento
Stato
ante operam

Lavori di
asfaltatura

Rimozione asfalto Stesura nuovo asfalto

Stato
post operam

Sito web: https://life-evia.eu/ _:'§>

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.

LIFE E-VIiA4

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction
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The Pilot case

Ante operam
status

Asphalting
works

Post operam
status

LIFE E-VIA4

LIFE18 ENV/ITI000201 Electric Vehicle nolse control by Assessment

e st v and optimisation of tyre/road interaction

&k . N . i
COMUNEDI G}Ill]!lk‘nml b ) <Un|ver5|te

FIRENZE Al Gustave Eiffel

Medneranes ' @jn] Vie en.ro.se.
o

di Reggio Calabria Ingegneria

After an initial designing stage followed by careful laboratory experiments, two different asphalt mixtures have been selected and tested in the experimental
area in Nantes, during the electric vehicles passages. The measurements carried out in France allowed to choose the most efficient mixture. This asphalt
mixture contains crumb rubber from recycled tyres and it has been used in the pilot case in Firenze in order to analyse the benefits it provides to reduce traffic
noise. Via Paisiello has been selected as a pilot area. It is characterized by a significant housing density. The section of the street where the asphalting works
have been carried out, is straight and one-way. Mareover, the pilot area is characterized by a high level of traffic caused to its proximity to the city center and
the presence of public offices. In the neighbourhood there are also an important public park (Cascine), urban regeneration interventions (Ex. Manifattura
Tabacchi) and several public services, such as schools, commercial activities and sport installations.

Pilot case
section

Asphalt removal Laying a new asphalt

Sito web: https://life-evia.eu/ _:'§>

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.

LIFE E-VIiA4

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction
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LIFE E-VIA: the pilot case (FR)

Issued on: September 2021
By: Université Gustave Eiffel
Deadline: 31/12/2022

NOTICE

FRENCH L

LIFE E-Vi4

wrenewrmen  Contréle du bruit des Véhicules E!Et:tliques par
e —— I'évaluation et I'optimisation
de l'interaction pneumatique/chaussée
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pilota g Mantes, AU passage de vENCUET SecTgues. Las mesores eTechstes en Srance ont parmis Midenthiar l= matangs be plus performant. Ceme formuie de
béton bituminee content de 3 gommE pRovenant e pREUS recyTEs 2 3 S50 oHisde dans le paojet plioke @ Flonence 3fin Fanalyser ks avantages en matén
e neduction du bruft de Tafc. La nus Faisisio @ &t célsctionnés comme zone plioke. Ele s Carachinize par uns forts denste de iogements, La section ol jes
travaL de pose ol beton Ditsminewy ont She réaises actrectigne a4 & sans unique. D pius, sie presens un nieay Sies de TaTc ol & 3 prosimbe du o
wilie =t & |a prés=nce dstabissements pubiics. Cans |= quarier, on ouve également un Imporsant pare pubic (Cascine), des opsrations de nehabiftation
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LIFE E-VIA: Laboratory experiments(EN)

Issued on: September 2021
By: UNIRC
Deadline: 31/12/2022
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The UniversEy RMECITERRAMEA of Reggio Calabria (USRS analysed mone $an 150 solutions In e Fembre fridion murses ), based on aoowsSc and
morracoustic perivrrance, in onder io ssed appropriste solufons. Ther chaaderisics and impacts were considensd and preliminary fech wens carisd
out. From 150 asphait comoretes, pine midues were seieced based on many chamacerisics, mcodng: 1] Amueshic resporse. 3) Evpecied He by
referming o mechanisic propertes. 3) Permesidity. 41 Fricton. ) ENDT value.

Eased on these lalier, open asphait concretes Wil Mominal Maximum Agoregate of & mm (A05] were seleisd.

An acrursbe plan of experimenis was ==t up and followed In order o desipn and valdaie the final mbdures. Two types of mixbures. wens finaly designed
ared tested (405 with and withoat orumi nubbes).
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LIFE E-VIA: Leaflet (EN)

Issued on: October 2021
By: Vie en.ro.se. Ingegneria
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Objectives of the LIFE E-VIA project

To reduce noise for roads inside very
populated urban areas through the
implementation of a mitigation measure
aimed at optimizing road surfaces and tyres of
EVs.

To estimate the mitigation efficiency and
potential of tyres, pavementsand traffic
(traffic spectrum, speeds, handling conditions)
at a higher and comprehensive level.

To contribute to EU legislation effective
implementation (EU Directives 2002/49/EC
and 2015/996/EC), providing rolling noise
coefficients within the Common Noise
Assessment Method (CNOSSOS-EU).

To contribute to national and Italian regional
policies, issuing guidelines about use and
application of the methodology output of the
project.

To raise people's awareness of noise pollution
and health effects.

To demonstrate and promote sustainable road
transport mobility (electric), reducing noise
emission by 5 dB(A) at receivers’ roadside and
achieving also CO, emissions reduction.

To encourage low-noise surfaces
implementation in further EU and extra-EU
scenarios.

LIFE18 ENV/IT/000201
www.life-evia.eu

life18.evia@gmail.com

With the contribution of the LIFE programme
of the European Union

e
- o.

=
—..-

@%E

p,._.

- s

LIFE E-VI4A

Electric Vehicle nolse
control by Assessment
and optimisation of tyre/
road interaction

ﬁéﬂﬁfm

.A« Vie en.ro.se. )‘_'( Université
Ingegneria " Gustave Eiffel

With the contribution of the LIFE programme
of the European Union

ExpoMove 21-22 edition

13t - 14" October 2021, Florence

Backgroud

Which are the solutions to reduce noise in our
cities? Are electric vehicles totally silent? How
citizens can be involved in proactive good
practices for noise reduction? These are some of
the questions that the European LIFE E-VIA project
aims to answer in depth.

Exposure data from the European Environment
Agency demonstrate that more than 100 million
EU citizens are affected by high noise levels
negatively impacting human health. Traffic noise
alone is harmful to the health of almost every
third person in the World Health Organization
European Region. 20% of Europeans are regularly
exposed to night sound levels that could
significantly damage health, especially in urban
areas. The introduction of electric mobility is
widely viewed as having the potential to reduce
noise in urban areas, but the noise generated by
tyres rolling on the road nevertheless needs
careful study and further reduction.

Whitin this context, the project intends to:

- tackle noise pollution from road traffic noise
focusing on a future perspective in which electric
and hybrid vehicles will be a consistent portion of
the flow;

- combine knowledge of road optimization and
tyre development in order to test an optimized
solution for reducing noise in urban areas and Life
Cycle Cost with respect to actual best practices.

Actions

LIFE E-VIA started in July 2019 and will end in
January 2023. The project is coordinated by the
Municipality of Firenze and involves as partners the
Mediterranean University of Reggio Calabria,
Continental, Vie en.ro.se Ingegneria, University
Gustave Eiffel and I-POOL. Specifically, the project
has:

- built in Nantes a test road surface designed for the
specific context of electric vehicles (EVs) and their
tyres. Different EV types have been tested on this
surface, with different tyre types per vehicle, to
identify the optimal combination for noise
reduction. An internal combustion engine vehicle
has been used as reference;

- carried out further testing in a pilot area in
Florence (Via Paisiello), with the construction of
two road surfaces, an optimised and a reference
one.

On-going activities:

- estimation of the noise mitigation efficiency and
potential of tyres, road surfaces and traffic through
a life-cycle and a life-cycle cost analysis;

- calculation of rolling noise coefficients according
to the EU CNOSSOS model for the EV fleet in order
to define guidelines on the application of the
project’s results;

- involvement of citizens through targeted
information initiatives on electric and sustainable
mobility and through soundwalks and interviews.
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« E-VIA » Electric Vehicle noise control by Assessment
and optimisation of Tyre/road interaction
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Project Manager s <

A 5 I
Technical solutions — road surface 3

LIFE18 ENVITTIO00201

Road surface:
+ Very thin asphalt concrete (VTAC) with max.
aggregate size 6mm.
* With/without crumb rubber (PCR/P).
+ MPD:~0.3mm (PCR) / ~0.4 mm (P)
* Effective absorption 1.5 kHz to 5 kHz.

= Based on prototype noise measurements:
3.5 dBA to 4.5 dBA with respect to reference DAC 0/10.

' i - oslss
é i I
:
N o

" SV LIFE18 ENV/IT/000201
PYergl B i&‘m'{w\m LIFE E-VIA PROJECT
o0 -

e 17 November 2021 ~ COMUNE DI FIRENZE

Paisiello street is the case pilot road sele:
W2 e

N LIFE18 ENV/IT/000201
0 ) \\‘ iﬁ ViR LIFE E-VIA PROJECT
™ 17 November 2021 - COMUNE DI FIRENZE

Work in progress....

Aon LIFE18 ENV/IT/000201
Log \?' LIFE E-VIA PROJECT
A 1

17 November 2021~ COMUNE DI FIRENZE

Collected
questionnaires
Delivered Filled Delivered Filled Expecied fo be filed
92 56 101 38 ~18




Paper submitted to EURONOISE 2021

Issued on: October 2021
By: Université Gustave Eiffel, UNIRC, IPOOL
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Acoustical characterization of low-noise prototype asphalt concretes
for electric vehicles

Julien Cesbhron’, Simon Bianchetti*, Marie-Agnés Pallas”, Filippo G. Pratica’, Rosario Fedele®,
Gianfranco Pellicano®, Antonino Moro*, Francesco Bianco*

! UMRAE. Univ Gustave Eiffel. IFSTTAR. CEREMA. Bouguenais. France
julien cesbron@univ-eiffel fr
* UMRAE. Univ Gustave Eiffel. [IFSTTAR. CEREMA. Umiv Lyon, F-69673, Lyon. France
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3 DIIES Department, University Mediterranea of Reggio Calabria, Reggio Calabria, Italy
filippo. pratico(@umnirc.it, eng rosfedele@gmail com gia pellicano(@gmail com
*+IPOOL Sr.l. Via Antonio Cocchi. 7. 56121 Pisa. Italy
antonino moro@i-pool.it. francesco.bianco@i-pool.it

Abstract

The paper deals with the acoustical characterization of low-noise asphalt concretes developed for noise
reduction in urban areas within the LIFE E-VIA project (LIFE18 ENV/IT/000201). With the perspective of an
mcreasing number of electric vehicles (EVs) mn urban area, the asphalt concrete nuxes have been optimized
considering Life Cycle Cost with respect to actual best practices. Two very thin asphalt concretes (VTAC) of
6 mm maximum aggregate size have been implemented on a reference test track in France. Both are based on
the same formulation but one mix contains 1.9% crumb rubber by weight. The noise performance of these
prototype test sections has been evaluated by means of close-proximity (CPX) tests and controlled pass-by
(CPB) noise measurements for two EV models. CPX results have shown a noise reduction of about 3 dB(A)
by comparison with a reference dense asphalt concrete 0/10, while an average pass-by noise reduction of about
4 dB(A) has been observed for the sample of EVs tested.

Keywords: electric vehicles noise, tyre/road noise, low-noise asphalt concrete, life cycle analysis.

45



SCIENT
Code: 36

LIFE E-VIA: prototypal low-noise road surface
for the reduction of electric vehicle rolling noise
in urban area
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LIFE E-VIA: motivations and objecti

o An exponential increase of electric vehicles (EV) fleet in Europe
(10.7% of new registrations in 2020) — Source EAFO

BEV N PHEV https:/wwwv.eafo.eu
. . . Saneom
) Projection scenario: 15% to 30% of the global market share by 2030
- Source IEA
3,000.000
o EVs have a low propulsion noise = emergence of rolling noise in
urban area 20000

o Specificities of EVs l
1,000,000 I
= Weight i
-

* Acceleration capabilities "

. 1 2008 2010 2012 2014 2018 2018 2020
= Range requirements before recharging 2000 2011 2013 2015 2017 2019 '

EV specificities

Knowledge on
low-noise road
surfaces

Life Cycle Assessment [ Cost

Design and construction of the prototype
road surface |

On Université Gustave Eiffel reference test track in Nantes (France

o 1variant without Crumb rubber (P) Mix without crumb rubber | Mix with crumb rubber
by ., Test section P Test section PCR
o 1variant with Crumb rubber (PCR) - —

52.0% 51.0%
: o
P 1.6% 1.0%
: o
bat 6%

e

o Characterization of road surface texture according to ISO 13473-1 and I1SO 13473-4

3D profilometer Texture spectra

LI[d3m1,-m|
!HEBBEH&#SGRE

0 2850 125 a N5 L] 8 4 2 1

o MPD calculated from texture Teaee wavelcnom [m]

[ Test section | E1(ren) | P | pcr_|
KGN o5 o o0

= Low texture level at wavelength > 4 mm
= Quite lower MPD than E1
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Paper submitted to EURONOISE 2021

“Low-noise road mixtures for electric vehicles’
Issued on: October 2021
By: UNIRC
Deadline: 31/01/2023
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M P e Task 2) Design/creation of mixtures/samples with and without TCR (1/1)

SCIENTIFI
Code: 36 _1

4

. . . . * Based on the Superpave mix design method, the optimum %B was 5%. Hence, three
Low-noise road mixtures for electric vehicles percentages of bitumen per mix type were considered (about 3%, 5%, and 7%).

* The gyratory compactor revolution number was maintained constant (i.e., 210).

Filippo G. Praticé!, Gianfranco Pellicano! and Rosario Fedele! * The TCR was added applying the dry process. TCR seems to negatively affect the
compaction level of the samples (cf. ). Hence, %TCR = 2.

Table 2 — Samples” compaction and festures.

filippo.pratico@unirc.it; gia.pellicano(@gmail com; rosano.fedele@unire.it C
iy

!DIIES Department, University Mediterranea of Reggio Calabria. Reggio Calabria, Italy

. ) Sample 3 2 5 1 7 pE]
TCR by | Grrat ACSo_3%B_0%TCR_21 | Acse_B TR 22 | Acse ™B wiTCE B3
Type of Sample ID by mix mix ' Lt {m: m’;l': Gt nist = = =
mixiure weight [l weight § revelution Sameter) [ -1
[%] %] mamver [ ]
| ACs | ACSn_3%B_1%TCR_21 32 o 210 174 %975 | 206600 136
| ACE | ACEn SR 0% TCR_12 £2 i 210 117.2 975 | 2100.57 241
ACE* | ACEs_TE_0%TCR_13 72 0o 210 1196 *97.5 | 115478 | 241 Cho_3%B_F4TCR_24 | ACSo_5%B_0%TCR_25 | ACSo_7%B_2%TCR_26
Abstract ACE™ | ACk 3B 2%TCR M | 30 ff 20 210 123.7 975 | 20832 | 228 — — = i
. . - - - ACE™ 5 A i Z 1.0 %97 . =
The road pavements of the future should be designed to take into account the variation of the traffic noise e e B BT BT R B
- - . . . N . g ACEs_T5B_1%ITCR 26 ] L0 210 1230 =975 | 219826 | 2,36
due to traffic increase and electric vehicles (EVs) diffusion. Indeed, EVs are very different from internal Symbole. ACG ~ Asplul Cancrte il Nomaal Masivn, Aggregnc Size of 6 . 305 ~ Perscags of
. - . . - . . itnmen of {whe by the tatal weight of the misture), 074 srcentage o of %, Gy b al
contbustion engine vehicles. Importantly, they could be quieter than traditional vehicles at low frequencies, Spesific Gravity caleulaed consileing the charactristics of the sample (dimensions and weighi .
but could be noisier at high frequencies. This study aims at presenting the acoustic and mechanical Figrme 1 —Unpes stefaces of mmples;

performance of two asphalt concretes that were designed to reduce the problem mentioned above. In more
detail, an experimental investigation was carried out to test samples of asphalt concretes with low nomuinal
maxinmim aggregate sizes, with and without crumb rubber, added applying the dry method. A gyratory
compactor was used to make the samples and acoustic and mechanic properties were tested. Results show
that mechanistic-related strategies such as the addition of crumb rubber could improve the acoustic
performance. Consequently, there 1s probably room for improving design criteria.

Keywords: traffic noise, electric velucles, low-noise road nuxtures, acoustic and mechanical performances,

crumb rubber. euronoise 2021
e S @ @po

Madeira, Porugal - 0

oo St @ @D L Task 3) Testing of samples with and without TCR (1/1)

Wadbes, partugan oo

Task 4) Analysis of the results (5/5) * Six samples (with or without TCR) were tested using the devices in Figure 2.

P S | Acoustic response of the samples | * The method and the system used to measure both mechanical and acoustic
. - A vy responses were developed by the authors of the paper.
- M

Spectrs comparien: Bfumen = 5%

.I._Il!i\_.i}:ll:.ih:“"l!“:LEI.?

Legend: Test = Parameter

% Bitumenn

b = PTV

¢ =2 K = Force/Displacement;

Figure 4 - Reoad Aroustic k.'lpnr.v(lk.!kll;;aR " Figre 5 - o Acosic: Respusse (RAR) 13 ot m:] l?igurel = Main devices. MI = Fo rcere|OCFtv;
MI K RAR [Pa] [dB] e el [l Notes. |: Corelok machine. 2: Samples. 3: Pendulum tester. 4: Impact hammer. 5: Aeccelerometer. RAR = Acoustic response to an impact
[Ns/m] [N/m] Octave bands Octave bands 1/3 Octave bands  1/3 Octave bands 6: Microphone. eI B 47
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Progettazione
della miscela

Compattazione|
metodo
Superpave

Esperimenti
di
Laboratorio

LIFE E-VIA

LIFE18 ENV/IT/000201 Electric Vehicle nolse control by Assessment
e o he Ewcpeo G and optimisation of tyre/road interaction

fAntinantald At U H 't’ Universita degli Studi Vi
COMUNED! ontinental ¥ niversite - ie en.ro.se.
FiRENzE © T b PO ederms, " g e en.

L'Universita ‘MEDITERRANEA' di Reggio Calabria (UNIRC) ha analizzato pit di 150 soluzioni presenti in letteratura (strati di usura), basandosi su
performance acustiche e non-acustiche, con I'obiettivo di selezionare le soluzioni piti appropriate. Sono stati considerati le caratteristiche e gli impatti di
ogni soluzione, e sono stati condotti dei test preliminari. Da un totale di 150 conglomerati bituminosi, sono state selezionate nove miscele, sulla base delle
seguenti caratteristiche: 1) Risposta Acustica; 2) “Durata di vita”, facendo riferimento alle attivita Meccaniche; 3) Permeabilita; 4) Frizione; 5) Valore ENDT.
Sulla base di queste caratteristiche, sono stati selezionati conglomerati bituminosi con aggregato massimo nominale di 6 mm (ACB6).

Un accurato piano di esperimenti ha permesso di progettare e validare le miscele scelte. Infine sono state progettate e testate due tipologie di miscele
(ACB con e senza polverino di gomma).

Resistenza al flusso d'aria

Permeabilita Skid Test Sand Patch Test Stabilita Marshall

‘ Sito web: https://life-evia.eu/ E"

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
ission are responsible for any use that may be made of the information contained therein.

LIFE E-ViA

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction
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ii Caso Nella seconda meta del mese di luglio 2021 sono stati realizzati gli interventi nel caso pilota di via Paisiello (Firenze):
Pilota su un tratto di strada e stato steso un innovativo asfalto a bassa emissione sonora per ridurre I'inquinamento acustico.

Al fine di valutare la percezione dei cittadini, prima e dopo la realizzazione dei lavori, sono stati somministrati
questionari ai residenti nel tratto di strada interessato. Ad inizio luglio, sono stati consegnati 92 questionari ante-
operam, di questi, 56 sono stati restituiti compilati. Successivamente alla realizzazione dei lavori (settembre), sono
stati consegnati 101 questionari post-operam, dei quali 56 sono stati riconsegnati compilati. L'analisi dei dati mostra
che la stesa dell’asfalto a bassa emissione acustica ha avuto un impatto positivo per quanto riguarda la percezione del
rumore. In particolare, il 77% degli intervistati ha valutato in maniera positiva gli effetti dell'asfalto sviluppato dal
progetto sulla riduzione del rumore causato dal traffico.

Contesto e
strumento
metodologico

Il caso pilota a Firenze

Questionari ante-operam
Analisi dei

dati Nell'ambiente sonoro che la circonda, in quale

L'ambiente sonoro che la circonda & disturbante?
misura percepisce il rumore del traffico ?

20
25 18
16
20 14
12
15 10
8
10 6
: I
s : -
2 - -
- el ;
0 A — e R— — Deltuttoin Abbastanza  Incerto  Abbastanza Del tutto N/A
Per nulla Poco Abbastanza Molto Moltissimo NA disaccordo  d'accordo d'accordo  d'accordo
M Ante operam M Post operam M Ante operam M Post operam
In quale misura il rumore del traffico stradale da lei percepito nella sua Come giudica il rifaci della pavi ione stradale ai fini
abitazione & cambiato negli ultimi mesi? del rumore del traffico da lei percepito nella sua abitazione?
Aumentato
16%
Aumentato(0-4]
Peggiorativo (0-4)
® Invariato (S)
® Ininfluente (5)
= Diminuito (6:10)
= Migliorativo (6-10)
mN/A
/A
. R I : N,
Sito web: https://life-evia.eu/ ;S

The sole responsibility for the content of communications/publications lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.
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The interventions in the pilot case located in Paisiello street (Florence) have taken place in mid July 2021: an innovative
low-noise asphalt that aims to reduce traffic noise pollution was laid down in a portion of the street. In order to evaluate
citizens soundscape perception before and after the pilot intervention realization, ante-operam and post-operam
questionnaires were submitted to Paisiello street's residents. In particular, 92 ante-operam questionnaires were
delivered, and 56 completed questionnaires were returned. In September, 101 post-operam questionnaires were
delivered and 56 returned. The analysis shows a positive subjective impact of the low-noise asphalt implementation. As
an illustration, according to 77% of the respondents the re-paving reduced the traffic noise perceived in their home.
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Delivered Questionnaires

Perception of traffic sounds Is the soundscape disturbing?

25 20
20 15
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5
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| .
— - * : ,
) Strongly Disagree Uncertain Agree Strongly N/A
Very low Low Fair High Very high NA disagree Agree
® Ante operam ™ Post operam ® Ante operam  ® Post operam
To what extent has the noise of traffic you perceive How do you assess the effects of the re-paving of via Paisiello
changed in the past months? with the new asphalt on the traffic sound ?
ef
Increased
16%
Increased (0-4) Negative (0-4)
a Stable (5) W Irrelevant (5)
m Decreased (6-10) u Positive (6-10)
BN/A mN/A
e I . N,
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Mischungs- Die Universita Mediterranea Di Reggio Calabria (UNIRC) hat zur Findung eines optimalen StraBenbelags mehr als 150 in der einschlagigen Literatur
design erwahnte Deckschichten auf ihre akustischen und nicht-akustischen Leistungsfahigkeiten untersucht. Weiterhin wurde die Umweltvertraglichkeit

beriicksichtigt und eine Reihe von Vortests durchgefiihrt. Auf dieser Basis wurden von den 150 Vorschlagen neun Asphaltbetonmischungen ausgewahlt,
wobei besonderer Fokus auf (1) die akustischen Eigenschaften; (2) die auf Basis der mechanischen Eigenschaften zu erwarteten Lebensdauer; (3) die
Permeabilitat; (4) die Friktionseigenschaften; und (5) den ENDWert (gemaR ISO 10844) gelegt wurde. Aus diesen wurden dann
Asphaltbetonmischungen mit einer maximalen nominalen Korngrofe von 6 mm (AC6) ausgewahlt. Mittels einer detaillierten Reihe von Experimenten
wurden schlielich die finalen zwei Mischungen entwickelt und validiert. Es handelt sich dabei um zwei AC6-Mischungen mit/ohne Gummigranulatanteil.

Asphaltbeton-
verfestigung

Labor-
experimente

Stromungswiderstand

RSN

Reibungsmessung Sandfleckverfahren

Permeabilitat

\ Webseite: https://life-evia.eu/
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L'Université « méditerranéenne » de Reggio de Calabre (UNIRC) a analysé plus de 150 solutions de surface routiére disponibles dans la littérature, sur la
base de leurs performances acoustiques et non acoustiques, pour sélectionner les solutions pertinentes. Leurs caractéristiques et impacts ont été
considérés et des tests préliminaires ont été effectués. A partir des 150 bétons bitumineux, neuf formulations ont été retenues, selon de nombreux critéres
incluant : 1) la réponse acoustique; 2) la durée de vie relativement aux propriétés mécaniques; 3) la perméabilité; 4) I'adhérence; 5) la valeur ENDT
(« Expected pass-by Noise level Difference from Texture level variation of the road surface »).

Pour cette derniére, des bétons bitumineux ouverts de taille nominale de granulats 6 mm (AC6) ont été retenus.

Un plan d'expérience précis a été élaboré et appliqué pour concevoir et valider la formulation définitive. Deux variantes ont finalement été réalisées et
testées (AC6 avec et sans poudrette de caoutchouc).

orsien

Mo > gy Vie en.ro.se.
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Résistance au passage de lI'air Corelok

Perméabilité Essais d’adhérence Mesure de la tache au sable Stabilité Marshall

1,
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Electric vehicles (EV) differ from their traditional internal combustion engine (ICEV) counterparts in many technical or design features. Some of these
changes can influence the rolling noise created by the interaction of the tyre with the road. These parameters are for example increased vehicle loads due
to the battery weight which is necessary to provide acceptable mileage, special acceleration/deceleration behaviour due to the different torque
characteristic of electrical motors and the recuperation, possible new tyre size trends (“tall-and-narrow”) being introduced for mileage, handling or aesthetic
reasons, etc. In an analysis of the current and future European EV market it has thus been assessed whether there are systematic differences between
EVs and ICEVs which would affect tyre/road noise by any of the previously described mechanisms.

Background: Commonly, an increase

noise can be expected.

Observations: The results indicate that on average EVs are
between 20 % and 25 % heavier than ICEVs in curb weight and
roughly 10 % to 15 % in maximum weight. This will negatively
influence tyre/road noise generation. Often this is accompanied by
an increase in tyre inflation pressure — either for load carrying or

tyre load can be
associated with an increase in tyre/road noise. While the extend of
this load influence on rolling noise depends on tyre type, speed,
road surface and inflation pressure, an increase in SPL of 0.5 dB to
2.5 dB per load doubling is typically reported in literature. If an
increase in tyre loads necessitates an increase in tyre inflation
pressure or tyre construction, further negative effects on tyre/road

g

H

8
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curb weighting
g 8
E=]
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rolling resistance reasons — which will further increase rolling noise.

Background: Compared to constant speed driving, tyre torque due to acceleration Constant speed + torque

or braking can increase tyre/road noise by several dB. Again, the extend of this
increase depends highly on tyre design and operating conditions. This noise
increase is caused by micro-scale adhesion and friction mechanisms which are

Torque only

responsible for phenomena like stick/slip and stick/snap which lead to additional

tangential vibrations of the tread blocks which are of minor importance under free

rolling.

Observations: Definite conclusions regarding EV tyre torque are difficult because
of a lack of specific data and the large influence of electronic control systems and
driving behaviour. Engine torque is in nearly all cases higher for EVs, both in terms

1's 3

. toraun i)
H

of maximum torque as well as the RPM range where this is available. Assuming o & H 2 ) ,‘3

similar vehicle control systems and driving behaviour to ICEVs this means that tyre = 5] i E' :

torque is potentially also higher for EVs. Combined with reports that over a third of -m@

EV fleet users exhibit a more aggressive driving behaviour a worst-case I I T R I E N X E T Y]

assumption of increased tyre torque for EVs seems reasonable. FAEELEEEY G FRsFsssrsfsss
s.:g{fff f‘é‘q’ i@‘iﬁ(@‘ﬂ(;f‘s}fﬁf ¢4

Background: The sound radiation from the area close to the tyre/road contact patch is amplified by the horn-like

geometry formed between tyre and road. This ampilification is frequency dependent with average amplifications of 5 dB

to 12 dB per third-octave band having been reported for complex pass-by situations. The amplification is strongly

affected by tyre width, with smaller tyres reducing the amplification effect. Tall-and-narrow tyre concepts as used by \\\\\\
some EVs (e.g. BMW i3) have a significant influence on the amplification from the horn effect, affecting both the :

frequency and the amplitude of the peak amplification.

Observations: New tyre size concepts, for example tall-and- ]
narrow, are not widely employed for EVs. Contrary, for EVs
based on an ICEV platform usually no changes in tyre size are
observed. For new EV platforms often only slight adjustments in
tyre sizes are noticeable, typically in form of a small increase in
tyre diameter and/or width. The relation between tyre height
and width, defined here as height-width-ratic HWR = tyre
diameter/tyre width, which is important for the amplification of T A SRR
the sound radiation, mostly stays in the same range as

established for classical ICEV applications.

parcantage

Height-width-ratio for the typical tyre
sizes used by the 50 most sold ICEVs
in the European market in 2019.
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Elektrofahrzeuge (EV) unterscheiden sich von ihren Gegenstiicken mit Verbrennungsmotor (ICEV) in vielen Technik- und Designaspekten. Einige dieser
Unterschiede kénnen einen Einfluss auf das durch die Reifen-/Fahrbahninteraktion verursachte Rollgerdusch haben. Dabei handelt es sich z.B. um
erhdhte Fahrzeuglasten aufgrund des fur akzeptable Reichweiten notigen Batteriegewichtes; spezielles Beschleunigungs-/Bremsverhalten aufgrund der
speziellen Drehmomenteigenschaften von elektrischen Motoren und der Rekuperation; oder neue ReifengroRen (tall-and-narrow) welche aus Griinden der
Reichweite, des Handlings oder der Asthetik eingefiihrt werden. In einer Analyse des europdischen EV Marktes wurde deswegen untersucht, inwieweit es
systematische Unterschiede zwischen EVs und ICEVs gibt, die das Reifen-/Fahrbahngerdusch durch die genannten Mechanismen beeinflussen kénnen.

Ausgangslage: Eine erhdhte Reifenlast kann mit einer Zunahme
des Reifen-/Fahrbahngerausches in Verbindung gebracht werden. T ! H
Der Umfang dieses Lasteinflusses héangt u.a. vom Reifen, dem 1
Fulldruck, der Geschwindigkeit und dem StraRenbelag ab. In der

H
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Literatur wird typischerweise eine Zunahme des Gesamt- = g

schalldruckpegels um 0,5 dB bis 2,5 dB pro Lastverdopplung  Sa £ H R
berichtet. Falls eine Erhéhung der Reifenlast auch einen erhéhten E [ @ H g ! B0 0 @ i

Fiilldruck oder eine geénderte Reifenkonstruktion verlangt, ist mit ™[ g ¢ Sl I i

einer weiteren Zunahme des Rollgerdusches zu rechnen. o0 . ‘”H .

Beobachtung: Die Ergebnisse zeigen, dass EVs im Durchschnitt S YTIE T ¥ i ErY. T E E
ein 20 % bis 25 % héheres Leergewicht als ICEVs haben und ein / LA T giggfh LR A

5 § f; 58
etwa 10 % bis 15 % héheres Maximalgewicht. Dies hat einen 7/ L VLA SIS
negativen Einfluss auf das Reifen-/Fahrbahngerausch. Oftmals liegt - ’

zusétzlich — aus Grinden der Lastkapazitét oder der Reichweite —

ein erhohter Fullidruck vor, durch den das Rollgerdusch potenziell

weiter zunimmt.

Ausgangslage: Im Vergleich zur Konstantfahrt kann ein Reifendrehmoment durch Konstantfahrt + Drehmoment —r Nur Drehmoment

Beschleunigung oder Bremsen das Rollgerausch um mehrere dB(A) erhéhen. Der
Umfang dieser Zunahme hangt wiederum vom Reifendesign und den

Betriebsbedingungen ab. Verursacht wird diese Zunahme durch kleinskalige

Adhésions- und Friktions-prozesse welche zu Phanomenen wie stick/slip oder
stick/snap fiihren. Diese erzeugen zusatzliche tangentiale Vibrationen der
Profilblécke, die unter freien Rollen nur von geringer Bedeutung sind.

Beobachtung: Aufgrund mangelnder Daten zum EV-Reifendrehmoment, und des
Einflusses von elektrischen Kontrollsystemen und dem Fahrverhalten ist eine
konkrete Aussage schwierig. Das Motordrehmoment ist fir EVs nahezu immer
hoher, sowohl als Maximalwert als auch als Umdrehungszahlbereich in dem dieser
erreicht wird. Wird von dhnlichen Kontrollsystemen und zumindest nicht deutlich
passiverem  Fahrverhalten  ausgegangen, bedeutet dies, dass das
Reifendrehmoment von EVs mit groRer Wahrscheinlichkeit auch hoher ist.

Ausgangslage: Die Schallabstrahlung aus der unmittelbaren Umgebung des Reifen-/Fahrbahnkontaktes wird durch

die einem Horn &hnelnde Geometrie zwischen Reifen und Fahrbahn verstarkt. Fir diese frequenzabhangige

Verstarkung sind fiir komplexe Vorbeifahrtsituationen Erhéhungen von 5 dB bis 12 dB pro Terzband beobachtet

worden. Der Effekt hangt stark von der Reifenbreite ab, wobei schmalere Reifen zu einer geringeren Erhdhung fiihren. “\\\\
Tall-and-narrow Reifenkonzepte, wie sie von einigen EVs (z.B. BMW i3) genutzt werden, haben einen signifikanten .
Einfluss auf die verstarkte Schallabstrahlung durch den Horneffekt. Dabei wird sowohl die maximale Verstérkung als

auch der relevante Frequenzbereich beeinflusst.

Beobachtung: Neue ReifengroBenkonzepte, z.B. tall-and- = &
narrow, werden nicht in groRen Umfang von Evs benutzt. Im X ;
Gegenteil, fur EVs die auf klassischen ICEV-Plattformen gvs
basieren, ist im Normalfall keine Anderung der ReifengroRe zu 2,

beobachten. Fiur neue EV-Plattformen ergeben sich oftmals nur &

geringe Anpassungen der Reifendimensionen, typischerweise |
in Form einer leichten Zunahme von Reifenbreite und/oder Sl
Felgendurchmesser. Das Verhéltnis zwischen Reifenhéhe und
—breite, hier definiert als height-width-ratio HWR =

Height-width-ratio fur die typischen
Reifengroken, die von den 50 meist-

Reifendurchmesser/Reifenbreite, welches flr die Verstérkung
der Schallabstrahlung von Bedeutung ist, liegt GroRtenteils im
selben Bereich wie fiir klassische ICEVs.

verkauften Fahrzeugen auf dem
europaischen Markt in 2019 benutzt
wurden.
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Abstract: Electric vehicles (EVs) are progressively entering
into the current noisy urban ecosystem. Even though EVs
are apparently quieter than traditional Internal Combus-
ticn Engine Vehicles (ICEVs), they have an impact on noise
maps and road pavement designers should take this into
consideration when designing future low-noise road pave-
ments. Consequently, the main objective of this smudy is
to define what are the most important aspects that road

The first outcome of the studies mentioned above refers
to the “excessive quiemess™ of EVs, especially at low speeds,
e, Sound Pressure Levels lower than 56 dB @about 10
km/h, cf also [4]. This may affect the safety of pedesirians,
riders, and Internal Combustion Engine Vehicles (ICEVs)
drivers [4-&]. In order to sobve this problem, regulation and
systems have been proposed as discussed in the following
(see Section 1.3).

Another important aspect related to the noise produced
by wehicles (including EVs) is the tire/road interaction.

within the range 500 Hz-1.6 kHz, while for heavy EVs
is within 630 Hz and 2.5 kHz).

Based on measured data, the equivalent frequency
(iLe., the frequency, selectod among all the center
frequencies of 1/3 bands between 350 Hz and 2500
Hz, that is more often associated to the maximum A-
weighted sound pressure level) of light EVs and light
ICEVs is 1000 Hz and 800 Hz, respectively. While the
same parameter for heavy EVs and heavy ICEVs is
1000 Hz and 630 Hz, rospectively.

. Simulations showed that if the percentage of EVs in-

creases of 100, the noise of the traffic flow decreases

The following figures (Figures 3-5) show several noise
spectra related to both light and heavy ICEVs and EVs (31, 32,
7, 45, 52). In particular, these fipures report the A-weighted
Sound Pressure Level of:

1. ICEVs (see Figure 3) and EVs (see Figure 4), moving
at different speeds (970 km/h), measured applying
the Statistical Pass-By method (150 11819-1:1997).

2. EVs (see Figure &) moving at constant speeds, derived
applying the method described in the 150 362-1-1:2015.

Note that the measurements related to heavy vehicles
were pointed out by using asterisks.

pavement designers should take into account. For this rea-  Hence, solutions related to tires and roads were proposed. of 7 dB(A).
son, in this paper, the noise emitted by EVs was analysed, _ Focusingon tires designed for EVs, Ejsmont et al. (2013) Z10 EV's (9-30 ken/H)
considering parameters (e.g., speed and frequency) and 171 mn:lL;l:led “_m T.hes: tshpecml tmﬁ gepemet; folse mm]l;: 10 ICEVs [9-12 km/h) 2 w0
comparisons, in order to identify crucial characteristics. to ger_rll;m_fuse m'es,_an _T;t;_sma nz;:f' uctmn::él ] = :E ry 33 =
Results show that EV noise could call for the improvement possible if narrow tires with hig outer diameter are u - _n =2 40 @ 0 —
of pavement acoustic design due to the Acoustic Vehicle 2016, Pallas et al {.J?Dlﬁ}_am:l C?f“ka etal [Emﬁj lB'gl'wmm E 20 f‘b‘ﬁ 10 1lg-?a~quenicﬁnmg sgig:]c[-Hz]
Alerting System (AVAS), high-frequency peaks, and noise the FOREVER ]]TD]E‘EI-, |m.rest]gated the unla]fmad noise of — B 150 eyt
. - EVW's, and the “low-noise tires™ concept (using one EV and o k] I !
vibration harshness. L ) ; 10 100 1000 100000 EW {10 Bm/ky) —— E¥ |10 km/h)
nine different fire sets) concluding that: Frequancy [Log scale| [Hz] Wl [L0EmRY** B (20 kmyh)**
Keywords: Internal combustion engine vehicles, Electric 1. The rolling noise of light EVs does not differ from the w1 Il!-ﬂlcm.-ﬂ:: EW2 (10 kn'n.-'hil::
vehicle, Traffic noise, Road pavement design ' Mg NS et E¥Z (10 kmihy E¥Z (20 km/hy
one of conventional vehicles. —— IGEV (3 k'l ——EY (12 kil (=)[31.32.53)
2. Ecological tires (i.e., which reduce consumption) and (a [31]
. current tires for EVs do not reduce significantly the - 100 EVs (40-70 kmn/h)
1 Introduction rolling noise. _ IED ICEVS (4070 km/h] | I EE
—_ =
. i i o Mohammadi and Ohadi (2021) [10] proposed a novel % &0 E an
We tend to think that Electric vehicles (EVs) are quite silent, approach to design quiet tires, based on multi-cbjective = = -
but it was amply proved that electric motors can emit minimization of generated nm’sé. In this latter study, all the tﬂ: :E e
naise [1). The advent of EVs into the current traffic noise- predominamnt mechanisms related to tire/ read noise (ex- ! 10 100 1000 10000
related ecosystem can be compared to the introduction of ture impact, tread impact, air pumping, pipe resonance o 10 ‘o0 1000 10000 - L le} [Hz]
a new species in a given ecosystem [2], which need tobe oy, r:?sanance, air 1l23"|"jt)’ resnna:]ne, and hormn ra;Fi Freguency (Log scabe] [Hz] reuency [Log scalel e
studied considering different points of view, i.e., of authori- fect) were included in the modal. On avarage, this allowed E'-' ::': :'ﬂ::l E'-' E :m
- - . - - - 4 —EV —E
ties, pedesirians, drivers, and designers. Hence, designers reduring of about 2 dB(A) the total noise (corresponding ICEW [40 kmjh —— KEY [E1 km/h| — BV {6 szh.: —— EW [P0 k]
should consider the impact of EVs on noise maps (espe- . . . . —— KEN [63 km/h) —— KEN (70 kmh]
) i _ . i to B0% reduction of the normalized texture impact noise), (b [30. 32
cially inurban contexts), and take this into consideration and of 77% the average normalized sound of a patterned (b} 31, 32
when designing future low-noise road pavements [3). tire, by modifying of about the 10% its structural and tread 100 TR _1; EVs (10-67 kmfh)
paftern paramefers. R ____ E -67 km/h) o S
For quiet asphalt pavements, it is important to point @ a0 K R E S = a0 f_éﬁs\)\
out that their sound absorption can be madelled [11, 12] z R an > & :g “
*Cumﬁpnnﬂ_tn,g A.nthurt Hwn Fed.t.elm Univ.rETE'l‘L'!.’ Meditar and measured using in-lab and on-site methods [13]. Fur- oo 4 10 1'n?E
::;ﬁ:mfﬁ;ﬁ?“' Reggio Calabria, ltaly; Email thermote, road sound absorption is related to several pa- v 10 o 1000 10000 Fraquericy |Log scals) [Hz]
Fﬂ-lppi;‘ Giammaria Praticd: University Meditarranea of Reggio rameters (Le., thickness, porosity, air flow resistivity, and Frecuency (Leg seale) [He) EV(2-ETEmk| = = = EVH{LLET bmfhi
; . ; : BV 10k === BV {20 Ry}
Calabria, Reggio Calabria, Ttaly tortuosity), and more attention should be paid on the im- cvpisen oo o :m:ﬂ: i
8 Open Access. © 2021 F. Giammaria Pratic and R. Fecels, published by De Gruyter. (@ ov N—— =7 T IR 2T i (e} 146, 54)
Commons Attribution 4.0 License {c) 48]
Figure &: A-weighted Sound Pressure Level (Stafistical Pass-By
Figure 3: A-weighted Sound Pressure Level (Statistical Pass-By method. 150 11819-1:1997) of EV's at different speeds (* = heavy 5 5

method, 150 11819-1:1997) of ICEVs at different speeds (* = heavy
wehicle) [31, 32, 45].

vehicle; ** = motoroycle) [31, 32, 45, 52).
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ABSTRACT

UberméaRiger StraRenverkehrslarm hat einen negativen Einfluss auf die menschliche Gesundheit in
vielen Teilen Europas, vor allem in St3dten. Die Einflihrung von Elektromobilitdt wird in diesem
Zusammenhang oftmals als eine der besten Ldsungen angesehen, die Ldrmbelastung in urbanen
Gebieten zu reduzieren. Fiir das Verkehrsgerdusch von Elektrofahrzeugen (EV) ergibt sich dabei im
Vergleich zu klassischen Verbrennerfahrzeugen aufgrund der deutlichen Reduzierung des
maskierenden Antriebsstranggerdusches eine erhdhte Bedeutung des Reifen-/Fahrbahngerdusches.
Dieser Effekt wird unter Beschleunigung verstarkt. Einerseits ist bekannt, dass das Reifen-
[Fahrbahngerdusch unter Drehmoment oftmals hoher als im Zustand des freien Rollens ist.
Andererseits fehlt bei EVs insbesondere in genau denjenigen Fahrzustdnden, in denen es zu einem
erhdhten Reifendrehmoment kommt, die Maskierung durch den Antriebsstrang, der bei klassischen
Verbrennerfahrzeugen fast immer mit diesen Situationen einhergeht. Im Rahmen des LIFE E-VIA-
Projektes soll der Stralenverkehrsldarm in urbanen Umgebungen durch fir EVs optimierte
Stralienbeldge und Reifen reduziert werden. Aufgrund der angesprochenen Effekte muss dabei fur
eine wirksame Larmreduzierung neben der Konstantfahrt auch beschleunigtes Fahren beriicksichtigt
werden. Daher wurde im E-VIA Projekt mittels Messungen am Rollenpriifstand und auf einer
Teststrecke untersucht, welchen Einfluss unterschiedliche Reifen- und Betriebsparameter auf die
Verdnderung des Reifen-/Fahrbahngerdusches unter Drehmoment im Vergleich zur Konstantfahrt
haben.

(ontinental ®

The Future in Mation
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Einfluss von Reifen- und Betriebsparametern auf das
Reifen-/Fahrbahngerausch unter Drehmoment

Carsten Hoever', Achillefs Tsotras', Marie-Agnés Pallas?, Julien Cesbron?
'Continental Reifen Deutschland GmbH, 2Université Gustave Eiffel - UMRAE

DAGA 2022, 21.-24. Marz, Stuttgart

Sechs E-Via Prototypenreifen (V1-VE).
E-Via VTAC Prototypenbeldge ohne/mit Gummigranulat
(P/PCR) auf der UGE Teststrecke in Nantes.

s s+ Zwei verschiedene Testfahrzeuge.
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Konstantfahrt bei 50 kmv/h
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Konstantfahrt: PCR bis auf eine Ausnahme fur alle
Reifen/Fahrzeuge leiser als P.

Beschleunigung: PCR in 33% der Falle lauter als P.

Beschleunigung: AL, bis auf eine Ausnahme fur alle
Reifen/Fahrzeuge fur PCR hoher als fur P.

50 kmv/h mit voller Beschleunigung

vi VG

Martes P Leaf Mantes PCR Leaf ®Nantes P Hadjar ®Mantes PCR Kadar

DAGA 2022 Dr. Carsien Hoever, © Comtinental AG Ofertich 25042022 w0



LIFE E-VIA: OPTIMISATION DU BRUIT DE CONTACT PNEUMATIQUE/
CHAUSSEE POUR LES VEHICULES ELECTRIQUES (FR)
Issued on: January 2022

By: Université Gustave Eiffel
Deadline: 31/12/2022
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LIFE E-VIA : OPTIMISATION DU BRUIT
DE CONTACT PNEUMATIQU E/CHAUSSEE
POUR LES VEHICULES ELECTRIQUES

The poster is exposed in the Universite e
Gustave Eiffel premises, Nantes.

e G2 wee G R s

el

LUPNIVERSITE GUSTAVE EIFFEL EST ACTEUR DU PROJET ¢
LUniwersitd Gustave Eiffel plote Naction B2 du projer, quiwise a:

A copy of the poster a copy of the poster will st i sohore e WS TS k6 hontstes s o o

pisbe de riférence de Nantes,
+ constnaire sur ce méme ske ot évaluer un prototype de chaussée optimisd,

be exposed at the event "Assises Nationales g e e e e e o e
de la Qualité de I'Environnement Sonore » _ : A 1 e e
organized in Lyon in September 2022. coracirtaion s s vihiekes dectrigues

sur une sélection de & reviiements routiers exdstants
de la piste de référence de MUniversis Gustave Efel

+ 3 reyltements rousiers fermis,
* 3 revfitements routiers absorhants.

ALCTION B2.2 = COMNSTRUCTION DU FROTOTYPE

Avant constnasction sur ske ouvert 3 la circulation
& Florence {Haliel, un protetype de reviétemsent
die chaussde peu bruyant est implémenté sur une
longueur de 57 m et une largewr de 8 mosur la
jplste de Mandes. La formule de cet enrobé a éat
diveloppie par FUmheersitd Mdditorrandenne de

Reggio Calabria (tealie), partenaire du projet.

ACTIOM B3 CARACTERISATION
EXPERIMENTALE DU PROTOTYPE

Le prototyps de chaussée du site de Mantes est
soumis & un ensemble de tests acoustiques et
mecaniques afin d'évaluer ses parformances en
ety d'adhiremce ef de réduction du lbruit,
notammient pour les wehioules éecmiques.

“ﬁ! e '.

ACTION B2.4: EVALUATION DES PNEUMATIQUES
OPTIMISES

Les mouvesaun presumatiques diseloppsds dans le cadne du
projet par ke partenaire allemand Continantal sont teshés
sur be prototype de chaussée de Nantes afin didentifier
I couple p iquedch iz rmecsines bruy

Cofdicti | jullencilbran@univ. oifalir

rmarie-agras pallasBusiyv-sifel i
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Influence du revétement routier sur I'’émission acoustique des véhicules électriques en milieu
urbain

Julien Cesbron?®, Marie-Agnés Pallas®, Simon Bianchetti®, Adrien Le Bellec®, Vincent Gary®

2 UMRAE, Univ Gustave Eiffel, IFSTTAR, CEREMA, F-44344, Bouguenais, France
b UMRAE., Univ Gustave Eiffel, IFSTTAR, CEREMA, Univ Lyon, F-69675, Lyon, France

Cette etude analyse l'influence du revétement routier sur I'émission sonore des véhicules électriques
en milieu urbain. Des mesures de bruit au passage ont éte réalisées en conditions contrélées sur six
revétements routiers de la piste de référence de I'Université Gustave Eiffel & Nantes. Dans un premier
temps, I'émission sonore d’un véhicule électrique utilitaire |éger a été comparée a celle d'un véhicule
equivalent équipé d’'un moteur a combustion interne et des mémes pneumatiques, dont les
composantes roulement et moteur ont été séparées. A vitesse constante, le bruit du véhicule
électrique coincide avec le bruit de roulement du véhicule thermique dés 40 km/h pour 'ensemble des
revétements testés, confirmant la prédominance de l'interaction pneumatique/chaussée dans
I'émission de bruit des vehicules électriques. Cing modéles de vehicules electriques légers ont ensuite
été testés a vitesse constante entre 30 et 70 km/h et en conditions de pleine accélération. A vitesse
constante, le type de véhicule électrique a peu d'influence sur le classement acoustique des
revétements routiers a 50 km/h. La différence de niveau de bruit entre le revétement routier le plus
silencieux et le plus bruyant déepend du modéle de véhicule électrique et varie entre 4,5 dBA et 7 dBA.
Pour un revétement donne, le classement acoustique des vehicules n'est pas corrélé avec le segment
du véhicule et I'écart entre le véhicule le moins bruyant et le plus bruyant varie entre 2 dBA et 3,6
dBA. En conditions d’accélération, le classement acoustique des revétements routiers est modifié par
rapport aux conditions de vitesse constante et & 50 km/h une différence de I'ordre de 5 dBA est
observée entre le revétement routier le plus silencieux et le plus bruyant. En conclusion, avec la
présence croissante des véhicules électriques, 'utilisation de revétements routiers peu bruyants est
une solution efficace pour la réduction du bruit en milieu urbain. (Projet LIFE E-VIA)

o 6 planches d’essais de la piste de référence de I’'Université Gustave Eiffel
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acoustique des véhicules électriques
en milieu urbain

Julien CESBRON, Marie-Agnés PALLAS, Simon BIANCHETTI,
Adrien LE BELLEC, Vincent GARY
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Issued on: April 2022 Code: E 6
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COOL ~ COOL

L& LOW NOISE
AS PH A LT ‘ H:L_ Arnaldo Melloni — Comune di Firenze & LOW N O | S E

45 cOsCl & COSTA meeting Raffaella Bellomini — Vie en.ro.se Ingegneria A S P H A LT

- April the 7t 2022 - Chiara Bartalucci — Vie en.ro.se Ingegneria

8h30-9h / WELCOME CAFE
Climate Academy, 2 place baudoyer — 75004 PARIS — WEE site

oh-12h30 // CONFERENCE LIFE E-VIA prOjECt

- Sh Word of welcome and presentation of the environmental objectives of the Paris Electric Vehicle nolse control b\[ Assessment

City Hall, Climate Plan and Sound Environment Improvement Plan (DTEC - Mairie de Paris non a a a
o P 'f / and optimisation of tyre/road interaction

10min)

- 9hl0 Introduction: infographic of the project, awareness-raising actions, LIFE objectives
and presentation of the networking work (DTEC - Mairie de Paris / 10min)

- 9h20 Presentation of Greg Spot and David Miranda, Streetsld | Department of Public _
Works | Bureau of Street Services {10 min) é:)/ @\ coLas

- 9h30 Update on the intermediate results of the 2021 project and 2022 objectives PARIS s
# CPX acoustic tests {LEM 10-15 min)

LIFE18 ENV/IT/000201

Ce projet est finance
par e fond européen Life
LIFE16/ENV/FRID00384

e 4

# Acoustic measurements on building facade (Bruitparif 10-15 min)
#  Thermal measurements (DPE et Université de Paris 10-15 min) 5. RESULTS ACHIEVED TILL NOW 5. RESULTS ACHIEVED TILL NOW
# Watering tests during heat waves (DPE et Université de Paris 10-15 min) Asphalt design Questionnaires (about 60 questionnaires collected in the ante and post-operam period)
# Mechanical performances (Colas et Eurovia 10-15 min ) B )
I}e r J More than 150 solutions for bituminous mixtures have been To what extent has the noise of traffic you perceived How do you assess the effects of the re-paving of via Paisiello
- 11h Pause ana|yzed' Then 9 mixtures have been selected according to changed in the past months? with the new asphalt on the traffic sound ?
- 11h15 Presentation Bruitparif acoustic response (as built and over time), expected life by
_ \ . . referring to mechanistic properties, permeability, friction,
llh?ﬂ N?tWDrk]ng projects pTESEHtEtIUH ] satisfactory expected life, ENDt (Estimated Noise Difference Due Increased (04
e i PR R e T e e s e e s e s EEEEEEE ug to Texture) value sufficiently low. Based on additional _;"f"f'sds
= # Chiara Bartalucci and Raffaella Bellomini, Florence, Italy LIFE E-VIA hitps://fiife- . considerations, 2 mixtures (with and without CR) have been e =
L designed for testing in Nantes. 1%
- evig.eu/ et LIFE-SNEAK hitps:/fwww.lifesneak.eu/ {10 min)
EEEN :’ %ﬂs!h"ﬂﬁ EEHI! eﬂ&ﬁﬁﬂ %ﬁl“ ﬂt!szﬂigjgeﬂ -fﬂ:‘lﬂﬂj. E B EEEEEER ‘ Test in prototypal site in Nantes
3D surface texture, sound absorption, extended surface method,
12h Discussion with the audience mechanical impedance, other road surface properties (SRT | - Is th  vable? ¢
13h-14h30 hl’jl" LUNCH pendula friction tests, MPD measurements, dynamical wet friction § the sounscape enjoyabler
- P . . . . A . i . . 20
Péniche Marcounet, Port des Celestins, Au pied du Pont Marie - Métro Pont Marie or Hotel de Ville ::Jstt’ Wehner and Schulze tests), CPX/CPB measurements carried Perception of traffic sounds 15
' 30 10
(14h00-14h30) Transfer by public transport Tyres design 20 5
On going design of new tyres for Evs with optimized performances 10 . .l I. = . N
. . according to subjective noise, hydroplaning, handling, braking, 0 = T =0
15h-17h30 //// WVISIT of Paris noise sensors, by BRUITPARIF labs wear, mechanical traction, rolling resistance. 6 versions tested in Verylow low  Fair  High Very  NA Strongly Disagree Uncertain Agree  Strongly  N/A
Nantes, new variant to be tested in Florence. high disagree Agree
NB: a ZOOM link will be communicate to participants in order to make easier to participate B Ante operam B Post operam W Ante operam M Post operam
remotely, and video recording is planned for the communication of the project Cool & Low Noise Asphalt | LIFE E-VIA project 8 Cool & Low Noise Asphalt | LIFE E-VIA project 1

) 3 .

COLAS
PARIS EUROVIA, . = 59
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Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction

LIFE E-VIA PROJECT

LIFE18 ENV/IT/000201
Festival d’Europa 5-12 maggio 2022

DURATA
Inizio: 1 luglio 2019
Fine: 31 gennaio 2023

BUDGET
Totale: 1.797,030 Euro
% Co-finanziamento CE: ~ 50%

Obiettivo generale:

Contrastare l'inquinamento acustico

dovuto al rumore del traffico stradale,

concentrandosi  su una prospettiva
futura in cui i veicoli elettrici e ibridi
saranno una parte consistente del flusso

di traffico.

Obiettivi specifici:

* Ridurre il rumore da traffico stradale
all'interno di aree urbane
densamente abitate attraverso
I'ottimizzazione delle superfici
stradali e degli pneumatici per i
veicoli elettrici (EV).

+ Adottare un approccio olistico basato
sull’analisi del paesaggio sonoro per
valutare |le prestazioni di EV e veicoli
tradizionali;

* Contribuire all'effettiva attuazione
della legislazione UE (direttive UE
2002/49/CE e 2015/996/CE),
fornendo coefficienti di rumore di
rotolamento adattati agli EV.

PRIMI RISULTATI OTTENUTI

Progettazione dell'asfalto

Sono state analizzate piu di 150 soluzioni di miscele bituminose. Poi 9 miscele sono state selezionate in base alla
rlsposta acustica e alla vita attesa, facendo riferimento alle proprietd meccanicistiche, alla permeabilita,
all'attrito, al valore ENDt (Estimated Noise Difference Due to Texture), etc. Sulla base di ulteriori considerazioni,
2 miscele (con e senza CR) sono state progettate per i test a Nantes.

Test nel sito prototipale di Nantes

Sono state effettuate prove di tessitura superficiale 3D, assorbimento acustico, superficie estesa, impedenza
meccanica, e sono state analizzate altre proprieta della superﬂme stradale (test di attrlto SRT pendula, misure
MPD, test di attrito dinamico sul bagnato, test di Wehner e Schulze), oltre a misure CPX/CPB

Progettazione pneumatici per EVs

E in corso la progettazione in corso di nuovi pneumatici per Evs con prestazioni ottimizzate in termini di rumore
soggettivo, idroplanaggio, maneggevolezza, frenata, usura, trazione meccanica, resistenza al rotolamento. 6
versioni sono state testate a Nantes e una nuova variante sara presto testata a Firenze.

Realizzazione caso pilota a Firenze
A luglio 2021 é stata realizzata la stesa del nuovo asfalto su un tratto di 150 m di via Paisiello a Firenze, in un
tratto adiacente & stata effettuata la stesa di un asfalto tradizionale.

Misure ante e post-operam

E stata effettuata una campagna di monitoraggio del rumore e del traffico a lungo termine (2 settimane) ante e
post operam. E stata verificata una significativa riduzione del rumore, specialmente secondo il parametro Lnight.
Altre misure effettuate hanno riguardato: Struttura 3D e rigidita dinamica statica, Superficie estesa, Tubo
d'impedenza, Martello da impatto, Indice di prossimita, Pass-by.

Questionari

Sono stati somministrati ai residenti di via Paisiello e analizzati circa 60 questionari in fase ante e post-operam
per valutare come la variazione del paesaggio sonoro & stata percepita a livello soggettivo, ottenendo risultati
piu che soddisfacenti.

- How do you assess the effects of the re-paving of via Paisiello with

the new asphalt on the traffic sound ?

egative

3%

Irrelevant
18%

FESTIVA
BEUR PA

'EVENTI E MOMENT) DY INCONTRO SULL'EVROPA

maggio
FIRENZE

60
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IL PROGETTO LIFE E-VIA: RISULTATI DI UN’INDAGINE SULLA PERCEZIONE DEL SOUNDSCAPE

Raffaella Bellomini (1), Chiara Bartalucci (1), Giulia Iannuzzi (1), Sergio Luzzi (1), Giulia Torelli (2)

1) Vie en.ro.se Ingegneria s.r.l., Firenze, raffaella.bellomini@vienrose.it
2) Dipartimento di Stafistica, Informatica, Applicazioni 'Giuseppe Parenti' (DiSIA) — Universita di Firenze, Firenze, giulia.torelli@unifi.it

SOMMARIO

Nell’ambito del progetto LIFE E-VIA é stata progettata una pavimentazione prototipale a bassa emissione di rumore, poi im-
plementata nel caso pilota di Firenze. Il presente lavoro si occupa della valutazione dei benefici, in termini di migliore percezione
del paesaggio sonoro nell’area oggetto dell’intervento e legati all’implementazione del suddetto asfalto, mediante la somministra-
zione di questionari ex-ante ed ex-post ai residenti e I’analisi statistica dei risultati ottenuti.

"\ Analisi descrittive

1972 2022

50 ANNI

¥~ Prima della (ri)pavimentazione la maggioranza del campione (55%) aveva valutato
la qualita del paesaggio sonoro vicino alla propria abitazione come “pessima”,
dopo lintervento il 71% I'ha valuta almeno “buona”.

v | soggetti che hanno valutato il paesaggio sonoro con caratteristiche positive
(“piacevole”, “interessante”, “rilassante”, “vivace”) sono aumentati dopo la
realizzazione dell’intervento e si & registrata una notevole diminuzione dei soggetti
che valutano il paesaggio sonoro con caratteristiche negative.

Qualita del paesaggio sonoro
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35 Sarengly
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Cuality
Differenza in percentuale riguardo la valutazione del

H Ante operam B Postoperam paesaggio sonoro (Ante Operam vs Post Operam)
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"\ Analisi descrittive
Percezione del rumore del troffico stradale (Ante e Post

1972 2022 Operam)
50 ANNI

25

0

Dal confronto tra ante e post si osserva che:
v I'intensita del rumore da traffico stradale
percepita dai residenti & diminuita in maniera
. e . . )

significativa successivamente alla stesa i e b e ot
dell’asfalto a bassa emissione di rumore u Anto operam  mPost operam

=1

[T

in quale misura il rumore del traffico da lei percepito nelia sua

v" Dopo l'intervento i residenti che hanno abitazione & cambiato negli ultimi mesi?

valutato l'intensita del rumore del traffico
come “bassa” sono quintuplicati

¥ 11 61% del campione ha indicato di aver
percepito una riduzione del rumore del
traffico dopo l'intervento

Aumentato (0-4)
o Invariato (5)
M Diminuito {6-10)

NA
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Experimental comparison of the acoustic
performance of rubberized and conventional
road surfaces

Lara Ginevia Del Pizzo2, Gloria Schuaffino®, Francesco Bianco?, Anfonino
Moro2, Stefano Carpitaz, Filippo Prafico®, Julien Cesbrons, Gaetano Licitrad

SIPOOL srl, Via Antonio Cocchi, 7, 56121, Pisa, Italy

b Universita Mediterranea di Reggio Calabria, Department of Information
Engineering, Infrastructure and Sustainable Energy (DIIES), Via Graziella Loc. Feo
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Email addresses: lara.delpizzo@i-poolit (Lara (Ginewa Del Pizzo),
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Julien.cesbron@univ-eiffel fi- (Julien Cesbron), g licitra@arpat toscana.itfGaetano
Licitra)

ABSTRACT. Road Traffic Noise (RTN) remains an ongoing issue, even as the world is shiffing
fowards the use of Electric Vehicles (EVs), since its noise source is mainly represented by the
interaction between the tyre and the road surface. The use of low-noise surfaces represents one
of the most viable solutions to mitigate this noise, lnown as TyreRoad Noise (TRN). In this
work, the acoustical properties of different low-noise surfaces developed within the LIFE-E-
V14 project (LIFEIS ENV/AIT/A000201) were studied using CPX and CFEB measuremenis. The
pavemenis fested are four Very Thin Asphalt Concrete (TTAC) surfaces with Nominal
Maximum Aggregate Size (NMAS) equal to & mm. The pavements differ only for the content of
crumb rubber, which was added only in the fwo mixes called PCR and represents 1.9% of the
weight, while the other two mixes, called P, represent a standard pavement. Experimental
mensurements were carvied out en a fest track with P and PCR in Nantes, France and,
subsequently, in an wrban context in Florence, Italy, where the other two P and PCR were laid.
Results show that CPX noise levels are similar in both sites, while CFB levels depend on the
specific characteristics of the site. The pavements designed, moreover, comply with the
reguirements of the European Gresn Public Procurement (GPP) for noise emission levels of
low-noise surfaces and, moreover, the lower resulis obtained for the PCR in Florence
compared ro the P pavement confirm the possibility of crumb rubber o be used as a modifier
for designing new low-noise solufions.

EETWORDS: Tyre/Road Noise, Iraffic Road Noise, CEX, CFB, road fexture, low-noise
surfaces, rubberized surfaces, acoustical performances.

S IS
Pelaclo de Ferias y ongreshs de
Ciudad Genia

LIFE E-VIA project is focused on the
development, implementation and
evaluation of low-noise road surfaces for

E-VIA LIFE 18 ENV/IT/000201 e|ECtr|c vehICIe (EV)

In this work, the acoustical properties of different low-noise
surfaces developed within the LIFE-E-VIA project were studied
using CPX and CPB measurements.

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

Rubberized Asphalt .As hal be =
CPX Method [0 0 Ferias y Congresas

" Acoustic characterization of a road pavement by means of Close-ProXimity
(CPX) method (according to UNI EN ISO 11819-2:2017)

=\

The CPX method allows to evaluate the
acoustic emission due to tyre/pavement
interaction, in conditions in which it is
dominant.

Geometric conditions:

¥v" Two microphones located
close to a reference tyre
(SRTT, size 225/60 R16)

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

! Q Rubberized Asphalt.Asphalt Rubber r .

Pelaco Ge Ferlas y Congreses &

Acoustic characterization of the PCR*
and P surfaces laid in Florence

CPX Method

CPB Method

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

Aerodynamics mechanisms

» Turbulence

» Air resonant radiation

» Air pumping

» Cavity resonance inside the
tyre tube

»Cavity resonance inside the tread
pattern

Geometries next the contact
imprint cause an amplification
effect, known as «horn effect»

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

78 Rubberized Asphalt . Asphalt Rubber p+ .
N3 Prototypes [1/2] |

4 Very Thin Asphalt Concrete (VTAC) surfaces:
Two pavements (PCR and PCR*) contain crumb rubber added by dry
process, while the other two mixes, called P, represent a standard pavement

Nantes. — Two prototypes:
PCRand P

From the first results obtained in Nantes, the PCR* was further
optimized and laid down in a pilot area in Florence

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces
_#&) Rubberized Asphalt . Asphalt Rubber p

Palacio Ge Ferias y Cangresos de:
Cand

Dashed line and full line represent respectively
the upper limit for the CPX level within a single
section and for the average CPX level of the
whole installation

Ly [9B(A)]

L ,[dB(A)] (Florence)
87.5+ 1.0
P 89.6 + 1.0

Average A-weighted broadband CPX levels
at the reference speed v,.; = 50 km/h

83
45 50 55 60 65 70 75 80 85 90 95 100
Road section 6.18 m long

CPX levels for sections 6.18m long

Experimental comparison of the acoustic performance of
rubberized and conventional road surfaces

/
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Context

Action B2.1

Action B2.2

Action B2.3

Action B2.4

LIFE E-VIA4

LIFE18 ENVIT/O00201 Electric Vehicle nolse control by Assessment

Avec |a contribution du programme

U5 Mo e and optimization of tyre/road interaction

FOVRER ontin )‘.’( Université
FIRENZE ~" Gustave Eiffel -

The European LIFE E-VIA project (2019-2023) combines knowledge on road surfaces and tyres to test an optimized solution
reducing urban noise and life cycle costs. It addresses the perspective of an increasing traffic of electric vehicles.

Caesisedt i Vie enro.se.

ea
i Reggio Calabria e Ingegneria

fred

Action B2 of the project aims to :

+ characterize the noise emission of electric vehicles on the existing road surfaces of the Université Gustave Eiffel's reference track
(Nantes, France),

+ build and evaluate the prototype of an optimised road surface on the same site,

+ measure and compare optimised tyre versions on the new pavement.

Analysis of the existing road surfaces:

Measurement campaigns are carried out for the
acoustic characterisation of electric vehicles on a
selection of 6 road surfaces existing on the reference
track of Université Gustave Eiffel:

+ 3dense road surfaces
+ 3 absorbing road surfaces

- 5 e,

S AR
Microphone array measurement at pass-by of a BMW i35 (Ieft) and TESLA Mode! 3 (right) Nissan Leaf

Construction of the prototype road surface:

Prior to construction on a site open to traffic in
Florence (ltaly), a prototype of a low-noise road
surface is implemented over a length of 57 m and a
width of 8 m on the Nantes test track. It is available in
2 versions, one differentiates by the addition of crumb
rubber. The formula for this asphalt was developed by
Universita Mediterranea di Reggio Calabria (ltaly),
a project partner.

Asphalt implementation: underlayer (Ieft), top layer in 85TM 0/6 (right) Prototype seen from above

Experimental characterisation of the

prototype:

The prototype of road surface at the Nantes site is =
subjected to a series of acoustic and mechanical tests,

in order to assess its performance in terms of skid

resistance and noise reduction, particularly for electric

vehicles.

Microphone array measurement at pass-by of the 3D texture measurement
Nissan LEAF on the prototype road

E

Infrared cell for speed measurement during vehicle On-board continuous noise measurement system  Example of a specific tyre for
noise measurement at pass-by (€PX) an electric vehicle (ZOE)

Evaluation of optimised tyres:

Technical demonstrators of tyres developed by the
German partner Continental (CRD) as part of the
project are tested on the Nantes test track in order to
assess various concepts on the optimised prototype of
road surface.

BN
)
i The sole responsibility for the content of communications/publications lies with the authors, It does not necessarily reflect the opinion of the European Union. Neither the CINEA
nor the European Commission are responsible for any use that may be made of the information contained therein.
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Réle du
pneumatique
dans le
contexte des
VE et ICE

Poids du
véhicule

Couple du
véhicule

Dimension des|
pneus

COMUNE DI

LIFE18 ENV/IT/000201

With the contribution of the LIFE
programme of the Furopean Union

FIRENZE

LIFE E-ViA4

Contrdle du bruit des véhicules électriques par

I'évaluation et 'optimisation
de I'interaction pneumatique/chaussée

Universite
Gustave Eiffel

~ Universita degli Studi ‘\é/\ Vie en.ro.se.

Mediterranea P4
di Reggio Calabria ~ Zsmm Ingegneria

Les véhicules électriques (VE) différent de leurs équivalents conventionnels équipés de moteur a combustion interne (ICE) par de nombreuses spécificités
techniques ou de conception. Certaines d'entre elles peuvent modifier le bruit de roulement généré par l'interaction du pneumatique avec la chaussée. Ces
paramétres sont par exemple une charge accrue due au poids de la batterie nécessaire pour atteindre une autonomie acceptable, un comportement
particulier en accélération/décélération lié au couple produit par les moteurs électriques et a la récupération d'énergie, de nouvelles tendances pour les
dimensions des pneus (“tall-and-narrow”) motivées par le kilométrage, la maniabilité ou des raisons esthétiques. Une analyse du marché européen actuel
et futur des VE a examiné I'éventualité de différences systématiques entre VE et ICE, susceptibles d'affecter le bruit de contact pneumatique/chaussée via
I'un des mécanismes décrits précédemment.

Contexte : Une augmentation de la charge des pneus peut conduire
a une augmentation du bruit de contact pneu/chaussée. L'ampleur
de cet effet dépend entre autres du pneu, de la pression de ..
gonflage, de la vitesse et du revétement routier. La littérature fait état
d’'une majoration du niveau de pression acoustique global de 0,5 a
2,5 dB par doublement de la charge. Si, de plus, I'accroissement de
la charge nécessite une pression de gonflage plus élevée ou une
modification de la construction du pneu,

additionnels sur le bruit de roulement sont probables.

Observations : En moyenne, les VE sont entre 20 % et 25 % plus
lourds que les ICE en poids a vide et environ 10 % a 15 % en poids
maximal. Ceci a un effet défavorable sur le bruit de roulement et
s'accompagne souvent d'une pression de gonflage plus élevée -

des effets negatifs

oo & i H o 1

pour des raisons de charge ou d’autonomie - qui augmente encore
davantage le bruit de roulement.

Contexte : Relativement a la conduite a vitesse constante, le couple des pneus dii
a l'accélération ou au freinage peut augmenter le bruit de contact pneu/chaussée
de plusieurs dB(A). La encore, I'ampleur de cette augmentation dépend fortement
de la conception du pneu et des conditions de fonctionnement. Cette augmentation

Fiid N OO
BEEFEFEFIIFS555535 7454
E £ 4 S ' ¢
Y 44 A ff & (;*i’if{gf{i
Vitesse constante + couple — - Couple seul

du bruit est causée par des mécanismes d'adhésion et de frottement & micro-

échelle, responsables de phénoménes tels que le stick/slip et le stick/snap. Ces
derniers géneérent des vibrations tangentielles supplémentaires des pavés de la
bande de roulement, d'importance mineure en cas de roulement libre.

Observations : En raison du manque de données sur le couple des pneus de VE,
et de linfluence des systémes de controle électroniques et du comportement de
conduite, il est difficile de tirer des conclusions définitives. Le couple moteur des
VE est presque toujours plus élevé, a la fois en valeur maximale et vis-a-vis de la

plage de vitesses dans laquelle il est atteint. En supposant que les systémes de x|
controle du vehicule et le comportement de conduite soient similaires a ceux des %
ICE, cela signifie que le couple des pneus est vraisemblablement aussi plus élevé fﬁ

pour les VE. Selon des observations indiquant que plus d'un tiers des utilisateurs M

2 ¥ 8 8

8

e, )
H

de VE auraient une conduite plus agressive, I'hypothése la plus pessimiste d'une
augmentation du couple des pneus pour les VE semble raisonnable.

Contexte : Le rayonnement sonore de la zone proche du contact pneu/chaussée est amplifié par la géométrie du

diédre formé par le pneu et la route. Cette amplification dépend de la fréquence, des augmentations de 5 dB & 12 dB

par bande de tiers d'octave ayant été observées dans des situations de passage complexes. Elle dépend fortement de

la largeur du pneu, les pneus plus étroits réduisant I'amplification. Les concepts de pneus hauts et étroits utilisés par ‘\\\\\
certains VE (par exemple BMW i3) influencent significativement 'amplification par I'effet diedre ; ils affectent a la fois la -

gamme de fréquences concernée et I'amplification maximale.

Observations: Les nouveaux concepts de taille de pneu, par
ex. hauts et étroits, ne sont pas utilisés a grande échelle pour
les VE. Au contraire, pour les VE dérivant d'une plateforme ICE
classique, on ne constate généralement pas de modification
des dimensions des pneus. Pour les nouvelles plateformes VE,
seuls de Iégers changements sont notés, essentiellement une
faible augmentation du diametre et/ou de la largeur des pneus.
Le rapport entre diamétre et largeur du pneu, fondamental dans
I'amplification du rayonnement sonore, reste similaire a celui

des véhicules ICE classiques.

Rapport hauteur-largeur pour les
tailles typiques de pneumatiques
utilisés sur les 50 modeles ICE les
plus vendus sur le marché européen
en 2019

[ ——

Web site: https://life-evia.eu/

La responsabilité du contenu des
o =

incomb

ne sont

mbe a leurs auteurs. I ne refléte pas nécessairement 'opinfon de I'Union européenne. Ni le CINEA ni la
de l'usage qui pourrait étre fait des informations qui y sont contenues.
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Contexte

Action B2.1

Action B2.2

Action B2.3

Action B2.4

LIFE E-ViA4

LIFE18 ENV/TI000201 Contréle du bruit des véhicules électriques par
R e s I'évaluation et I'optimisation

de I'interaction pneumatique/chaussée

comery y¥( Universite
FIRENZE '~ Gustave Eiffel .

Le projet européen LIFE E-VIA (2019-2023) associe les connaissances en matiére de revétement routier et de pneumatiques afin
de tester une solution optimisée pour réduire le bruit en zone urbaine et le colt du cycle de vie. Il s'inscrit dans la perspective d'un
trafic de véhicules électriques en augmentation.

~ Universita degli Studi ‘\/t/\ Vie en.ro.se.

Mediterranea P4
= di Reggio Calabria s Ingegneria

DESeN

L'action B2 du projet, pilotée par 'Université Gustave Eiffel, vise a :

« caractériser 'émission sonore des véhicules électriques sur les chaussées existantes de la piste de référence de I'Université
Gustave Eiffel (Nantes, France),

* construire sur ce méme site et évaluer un prototype de chaussée optimisé,

» mesurer et comparer des versions de pneumatiques optimisés sur le nouveau revétement.

Analyse sur des revétements existants :

Des campagnes de mesures sont réalisées pour la
caractérisation acoustique des véhicules électriques
sur une sélection de 6 revétements routiers existants
de la piste de référence de I'Université Gustave Eiffel :

* 3 revétements routiers fermés [
* 3 revétements routiers poreux 3 =]

¥
(& SR 3
Mesure par antennerie acoustique au passage sur BMW i3s (gauche) et Tesla Model 3 (droite) Nissan LEAF

Construction du revétement prototype :

Avant construction sur site ouvert a la circulation a
Florence (ltalie), un prototype de revétement de
chaussée peu bruyant est implémenté sur une
longueur de 57 m et une largeur de 8 m sur la piste de
Nantes. Il est décliné en 2 versions, 'une se
différenciant par l'ajout de poudrette de caoutchouc. La
formule de cet enrobé a été développée par
'Université Méditerranéenne de Reggio Calabria
(ltalie), partenaire du projet.

Mise en ceLvre de I'enrobé ~sous couche (3 gauche), couche superficielle en BETM 0/6 (3 droite) Prototype vu du ciel

Caractérisation expérimentale du prototype :

Le prototype de chaussée du site de Nantes est
soumis a un ensemble de tests acoustiques et
mécaniques afin d'évaluer ses performances en
matiere d'adhérence et de réduction du bruit,
notamment pour les véhicules électriques.

Mesure par antennerie acoustique au passage de la Mesure de texture 30 Mesure d'impédance mécanique
Nissan LEAF sur le prototype

Evaluation de pneumatiques optimisés :

Des démonstrateurs techniques de pneumatiques
développés dans le cadre du projet par le partenaire
allemand Continental (CRD) sont testés sur le site de
Nantes afin d'évaluer différents concepts sur le
prototype de revétement optimisé.

Cellule infrarouge pour la mesure de vitesse lors des Systeme embarqué de mesure de bruit en conti Exemple de pneu spécifique
mesures de bruit au passage (cPx) pour véhicule électrique (ZGE)

AL,

Site web du projet : https://life-evia.eu/ ‘ -,S

Laresp 5 du des icatic icati i i a leurs auteurs, Il ne refléte pas nécessairement l'opinion de I'Union européenne. Nile |

CINEA ni Ia C ission europés ne sont r de l'usage qui pourrait étre fait des infor i qui y sont
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Il contesto

Azione B2.1

Azione B2.2

Azione B2.3

Azione B2.4

LIFE E-VIA4

LIFE18 ENV/ITIO00201 Controllo del rumore dei veicoli elettrici attraverso

UFE g i cutaptame valutazione e ottimizzazione
dell'interazione pneumatico/strada

COMUNE DI onti >\:’( Université ‘4 !
FIRENZE ~" Gustave Eiffel s

Il progetto europeo LIFE E-VIA (2019-2023) combina la conoscenza delle superfici stradali e degli pneumatici per testare una
soluzione ottimizzata per ridurre il rumore urbano e i costi del ciclo di vita. |l progetto si fonda in un contesto di aumento del traffico di
veicoli elettrici.

S5 Universita degli Studi a7 Vie enro.se.

Mediterranca b
di Reggio Calabria  mall IngegNENia

DS

L'azione B2 del progetto, guidata dallUniversita Gustave Eiffel, ha l'obiettivo di:

* caratterizzare I'emissione sonora dei veicoli elettrici sulle pavimentazioni esistenti della pista di prova dell'Universita Gustave Eiffel
(Nantes, Francia);

» costruire e valutare un prototipo di pavimentazione ottimizzata nello stesso sito;

» misurare e confrontare le versioni di pneumatici ottimizzati sulla nuova pavimentazione.

Analisi sui pavimenti esistenti :

Sono state effettuate campagne di misura per la
caratterizzazione acustica dei veicoli elettrici su una
selezione di 6 superfici stradali esistenti della pista di
prova dell'Universita Gustave Eiffel:

* 3 superfici stradali tradizionali
» 3 superfici stradali porose

|
[ S . __ o
Misura pass-by index su BMW i3 (a sinistra) ¢ Tesla Model 3 {a destra) Nissan LFAF

Costruzione del prototipo di pavimentazione:

Prima della costruzione nel caso pilota a Firenze (lItalia),
e stato realizzato un prototipo di pavimentazione a
bassa rumorositd su una lunghezza di 57 m e una
larghezza di 8 m sulla pista di Nantes. Il prototipo &
stato realizzato in due versioni, una delle quali si
differenzia per l'aggiunta di polvere di gomma. La
formula di questa miscela & stata sviluppata
dall'Universita Mediterranea di Reggio Calabria,
partner del progetto.

Posa del conglomerato bituminoso: sottofondo (sinistra), strato superficiale in BETM 0/6 (destra) Vista aerea del

prototipe

Caratterizzazione sperimentale del
prototipo :

Il prototipo di pavimentazione sul sito di Nantes € stato
oggetto a una serie di test acustici e meccanici per
valutarne le caratteristiche in termini di aderenza e
riduzione del rumore, in particolare per i veicoli elettrici.

Misura di antenna acustica al passaggio della Nissan Misurazione della Misura dell'impedenza meccanica
LEAF sopra il prototipo texture 3D

Valutazione di pneumatici ottimizzati :

| dati tecnici dei pneumatici sviluppati nellambito del
progetto dal partner tedesco Continental (CRD) sono
stati testati presso il sito di Nantes per valutare
I'efficacia sul prototipo di pavimentazione ottimizzata.

Cella a infrarossi per la misurazione della velocita nelle Sistema di misurazione continua del rumore 3 Esempio di preumatico specifico
misure di rumore pass-by bordo (CPX) per veicoli elettrici (ZOE)

Sito web del progetto : https://life-evia.eu/ ‘ -:"S

Laresp ilita del delle ioni icazioni e i degli autori. Non riflette necessariamente le opinioni dell'Unione Europea. Né il CINEA né la
Commissione europea sono responsabili dell'uso che puo essere fatto delle informazioni in esso contenute.
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Report finale

1. ORGANIZZAZIONE

Gruppo di Lavoro

Rossella Natale (AlA — Responsabile del progetto)

Sara Delle Macchie {AlA — Coordinamento delle attivita)
Sergio Luzzi (AlA - Coordinamento delle attivita)
Raffaele Mariconte (214 - Coordinamento delle attivita)

Chiara Pistolesi (consulenza grafica)

Christian Tibone (Aosta)

Vittorio Valletta & Martina Casadei (Cessnal
Anna Magrini (Genova)

Luca Barbaresi (Pesaro)

Luigi Fermo (Pescara)

Gelsomina Di Feo (Sesto San Giovanni-MI)
Elisa Amato (Siracusa)

2. PATROCINI E COLLABORAZIONI

EAA (Eurcpean Association of Acoustic)

INAIL (Istituto Mazionale per | Assicurazione contro gli Infortuni sul Lavoro)

MITE (Ministero della Transizione Ecologica)

ASS0CIAZIONE NONMNOD ASCOLTAMI

ARPAWALLE DY AQSTA (Agenzia regionale per la protezione ambientale della Valle d'Aosta)
ARPAE [Apenzia regionale per |a protezione ambisntale dell"Emiliz-Romagna)

Universita di Padova

Universita degli Studi Mediterranea di Reggio Calabria

ol

ENTI E NETWORK INTERMAZIONALI COLLEGATI

INAD {International Moise Awareness Day) Dept. of CENTER OF HEARING AND COMMUNICATION - USA
WG NOISE - Working Group di EUROCITIES

YAN Young Acoustician Metwork of EAA

LIFE E-VIA project funded by EU (LIFELE ENY/IT/000201)

4. MATERIALI PRODOTTI E DISTRIBUITI

E stata realizzata la nuova locandina 1 suoni immaginati” con Meisella nelle vesti di scienziata.
Sono stati distribuiti in tutte scuole dhe hanno aderito a INAD [TALIA 2022 i seguenti mateniali:
Valume n.1 di “Le Avventure di Noisella®;

Fieghevole per Soucle Primarie “Conosci il rumore™;

Pieghevole per Souole Secondarie “Conosci il rumore”;

Palloncini INAD halia;

Segnalibri INAD con “La dieta quieta”.

IMAD [talia 2022 — Report finale 3

LIFE E-WIA project [LIFELS ENW/IT/000201]: il progetto, finanziato dall"Unione Eurcpea, si concentra sulle

potenzialita di utilizze dei veicoli elettrici ed ibridi, che in futuro avranne un ruclo impertante nel mercato
autcmcbilistico. |l progetto studia linterazions pneumatico-strada per individuare ed implementare
miisure di mitigazione del rumore, attraverso 'ottimizzazions sia degli pneumatici dei veicoli elettric sia
del fondo stradale. Inoltre il progetto prevede un'intensa attivita di disseminazione e sensibilizzazions sul
temia del rumore, organizzando anche attivita negli istituti scolastici, in accordo & in collaborazions con
I'attivitd portate avanti nelle diverse Mazioni dei partmer del Progetto (Italia, Franda & Germania)
nell'ambite di INAD.

In particolare, duramte I'anno scolastico 2021-2022, I'Universita degli Studi Mediterranea di Reggio
Calabriza ha coinvolte il Liceo Scentifico “Alessandro Wolta™ in uma serie di lezioni mirate alla
sensibilizzazione sul tema dell’acustica e alla preparazione di un contest per |3 oreazione di wun nuoweoe
segnale audio per i veicoli elettrici.

7 Liceo Scientifico “A. Volta™ — Reggic Calabria (RC)

Mell'ambite del progetto Life E-WIA “Electnic Vehicde nolse control by Assesment and optimisation of
tyre/road controd® I'Universita degli Studi Mediterranea di Reggio Calabria (partmer del progetto) ha
coinvolte il Liceo Scentifico “A. Volta™ in una campagna di sensibilizzazione sui temi dell"acustica, con
I'obiettrve di realizzare wn concorso di idee per la creaziome di wn nuove segnale audio per
Iawicinamento dei weicoli elettric. Nel mese di aprile sono state organizzate le prime due giormate
didattiche (11 & 12 aprile) presso FlUniversita, dove si & svolta anche |a lezione di sensibilizzazicne sul
rumore in concomitanza con INAD. Lattivita ha coinvolto in totale 5 classi e pil di 100 studenti.

Ad ognuno degli alunni coinvolti & stato consegnato il materiale didattico predisposto dall’AlA.




PROMOTIO
Code: 26

LIFE E-VIA PROJECT:
PILOT CASE IMPLEMENTATION
IN THE CITY OF FLORENCE

PROGETTO E-VIA: IMPLEMENTAZIONE DEL CASO PILOTA NELLA CITTA DI FIRENZE

>Ye)
'A 4 \?‘
‘ Ceciligiy&liRe
,a - Assessoraill bdl 5 caaGIEn | Elo At @ity U en:
- —_— N =p " Uiniversité N e cenisud 40 Vie en.ro.se. = BN TEL N W e Xl
%FIRET\IZE @ntinental® {1 J) lj 12( Gustave Eitfel G e A L2 202058 Cecilia Del Re — Deputy Mayor for Urban planning and Environment of the Municipality
of Florence

The objective is to dentify the optimal combination of tires and asphalts for electric
mobility, in order to reduce noise pollution and air pollution. In particular, this project focuses on two issues: noise pollution and air pollution.

https://youtu.be/tsfsAIk2UNs
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inter.noise

3. Materials and specimens characteristics (1/1) 58 2022

+ Several AC6 samples were created using the Superpave Gyratory Compactor (UNI EN 12697-31)

| * NMAS ranged from 6.4 mm to 7.2 mm.
m i h i, * The first set of specimens are the reference ones, the other two sets were created adding treated (TCR; 2%;

dry method) or un-treated (UCR; 2%; dry method) crumb rubber.

- J L] "
“‘t:r- n“"'t * Specimens were compacted using 130 rotations.
SCOTTHSK Ej'i'._‘:';”;i:.,j:_ 2 022 * The percentage of bitumen (Pb) used in all the specimens is about 6 %.
LA

Low-noise friction courses containing treated and un-treated crumb
rubber to mitigate tire/road noise in urban contexts

0.5 0.05 0.005
s (without CR) Specimens with TCR Seive size [mm] - Log scale
——— CR (both TCR and UCR)
ation curves of the aggregates and CRs used in this study.

AC6 mix = Hot Mix Asphlt
Concrete with Nominal Maximum

Fils G aria : E}l and Rosario FEdElEE Superpave Gyratory Aggregate Size of 6 mm.
DIIES Department, University Mediterranea of Reggic Calabria, ITALY. Compactor ,
ABSTERACT

Tire/road interaction iz one of the main causes of traffic noize. This generates health, social, and

environmental issues. Bituminous mixiures containing crumb rubber, CR, and with low-nominal max- ) ) *'ﬁ"ﬁ;",];:"
imum aggregate size, NMAS, can be used to mitigate the aforementioned issues in both the short and 4. Results and discussions (2/ 6) e
long period. The main objective of the study presented in this paper is to invesfigate the variation of

4.2 Effect of CR f d ti ti
volumetric, surface, mechanical, and acoustical properties of fiiction courses due fo the presence of & i S e

+ Surface properties: Pendulum Test Value (PTV, EN 13036-4, micro-texture), and Mean Texture Depth

freafed and un-freated CR. Low-noise mixtures were designed during the ongoing project "E-TT4" (MTD, EN 13036-1, macro-texture).
I,-I_ﬂ.‘-EjS waﬂmﬂgﬂf{_] and were used fo pave a sfreet in Florence. In the Iﬂbﬂmfﬂ!:l.-'_ .E{IFHP!E.'; *+ Acoustic properties: sound absorption coefficient (a,; ISO 10534-2) averaged in the three frequency ranges
Were crédatad HEEH'E the SHPE?PHFE G:IH"EJTEJ'F:I.-' Cﬂmpﬂcrﬂr E:MSHTG T_j'_{_:.l; UNT EN jgﬁ_l;l_}r_j'jj_ SPEI‘."— (200-668 Hz, 670-1132 Hz, and 1134-1600 Hz), and air flow resistivity (r; ISO 9053-2).

imens with NMAS=6 mm and bitumen in the range 6-7% were used as a reference. Other two sets of
specimens were created adding freated and un-treated CR (dry methoed). Results show how the dif-
ferent composition affects the properties and performance of the mixtures under investigation. Future
studies will include the comparison between the in-lab produced specimens (herein analyzed) and
the cores exiracted from the aforementioned street.

Air flow resistivity
machine
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Kontext Das européische LIFE E-VIA Projekt (2019-2023) kombiniert Fachwissen lber StraBenoberfldichen und Reifen um eine optimale
Losung fiir die Reduzierung von stadtischem Larm und von Lebenszykluskosten zu erzielen. Dabei wird die Perspektive eines
zunehmenden Anteils von Elektrofahrzeugen am Verkehr beriicksichtigt.

Action B2 des Projektes hat das Ziel

» die Gerduschemissionen von Elektrofahrzeugen auf den existierenden Fahrbahnoberflichen der Referenzteststrecke der
Université Gustave Eiffel (Nantes, France) zu bestimmen,

+ an selber Stelle einen Prototypen der optimierten Fahrbahnoberflaiche zu bauen und diesen zu evaluieren,

« und das Rollgerausch optimierter Reifenprototypen auf dieser neuen Fahrbahnoberfliche zu messen und zu vergleichen.

Action B2.1 | Analyse existierender Fahrbahnoberflachen:

Verschiedene Messkampagnen fir die akustische
Charakterisierung von Elektrofahrzeugen auf 6
existierenden Fahrbahnoberflachen der
Referenzteststrecke der Université Gustave Eiffel
werden durchgefiihrt:

» 3 dichte StralRenoberflachen
« 3 absorbierende Stralenoberflaichen

Nissan Leaf

Action B2.2 | Konstruktion der Prototypenoberflédche:

Vor dem Bau an einem fiir den offentlichen Stralen-
verkehr zuganglichen Ort in Florenz (Italien), wird ein
Prototyp einer gerauschoptimierten Fahrbahnober-
flache mit einer Lange von 57 m und einer Breite von
8 m auf der Teststrecke in Nantes in 2 Versionen
gebaut. Diese unterscheiden sich durch die Zugabe
von Gummigranulat in einer der Varianten. Der Asphalt
wurde vom Projektpartner Universita Mediterranea di
Reggio Calabria (ltalien) entwickelt.

Asphaltierung: Tragschicht (links), Deckschicht in BBTM 0/6 (rechts) Luftbild des Protatypen

Action B2.3 | Experimentelle Charakterisierung des
Fahrbahnprototypens:

Der Fahrbahnoberflachenprototyp auf der Teststrecke
in Nantes wird mit einer Reihe von akustischen und
mechanischen Tests charakterisiert, um die Leistungs-
fahigkeit in Hinblick auf Griffigkeit und Gerausch-
reduzierung, im Besonderen fir Elektrofahrzeuge, zu

bestimmen. Mikrofonarray-Messung einer Vorbeifahrt des Nissan 3D-Texturmessung
LEAF auf der Prototypenfahrbahnober fliche

Action B2.4 | Untersuchung optimierter Reifen:

Vom Projektpartner Continental (Deutschland) im
Rahmen des Projektes entwickelte technische
Demonstratoren gerduschoptimierter Reifen werden
auf der Teststrecke in Nantes getestet, um die Eignung
verschiedener Konzepte auf der optimierten E Yy !
Fahrbahnoberfliche zu vergleichen. Lichischranke rur Bestimmung der Onbosrd-System ur konfinuierichen  Belspil ines specillen

Fahrzeuggeschwindigheit whrend der Gerluschmessung (CPX) Reifens fiir Elektrofahrzeuge
Vorbeifahrtgerduschmessung

. . : \
\ Webseite: https://life-evia.eu/ |;’S
Die alleinige Ver g fiir diese Verdi i liegt beim Autor. Die Europdische Union haftet nicht fiir die g der darin Infor
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ABSTRACT
High levels of road traffic noise negafively impact public health in many pavts of Europe, especially
in cities. The introduction of electric mobility is often seen as one of the best measures fo reduce noise
exposition in urban environmenis. Compared to internal combustion engine vehicles (ICET), there is
an increased importance of yre/road noise for electric vehicles (EV) because of the reduced masking

Example 2: pass-by level increase under acceleration

by the powertrain noise. This gffect increases further under acceleration. Firstly, it is kmown that in » 24 different summer tires. s ‘ s | R -

most cases fyre'road noise is higher under torgue than for free rolling. Secondly, in situafions which R ERE F e “ . 3+ " -

are characterized by increased driving torgue, the lack of masking from powertrain noise for EVs is Ay’ Tested on the same test rack ; é - i - g ! é -

especially evident when compared to ICEVs. The aim of the LIFE E-I'Id project is to reduce road s R -

fraffic noise in cities by providing noise optimized road surfaces and tyres for EVs. Because of the i R T I I

mentioned effects, not only constant speed driving needs fo be considered but also accelerated driv- A Some ten:eani?: 382;7'3?3?5 e E S - el

ing. Consequently, within E-I'I4 noise measuremenis from an indoor drum and a test track have been bl o consistent behavior, xS o — - =

used to investigate the impact of different tyre parameters and operating conditions on the change of e N - e e |

hwre'road noise under acceleration when compared to free rolling. B 69
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Investigation of electric vehicle noise sources on low-noise road
surfaces

Marie-Agnés Pallas', Simon Bianchetti, Adrien Le Bellec
Univ Gustave Eiffel, CEREMA, Univ Lyon, UMRAE
F-69675 Lyon, France

Julien Cesbron?
Univ Gustave Eiftel, CEREMA., UMRAE
F-44344 Bouguenais, France

ABSTRACT

Electric vehicles (EVs) constitute an increasing share of the vehicle fleet, in particular regarding light
vehicles. This ratio may be significantly enhanced in urban areas that favour access to low-emission
vehicles. Acknowledged to be quieter than conventional vehicles due to a lower propulsion noise,
EVs feature a comparatively heightened tyre-road noise contribution, further reduction of which can
be achieved by selecting appropriate low-noise road surfaces. These factors may result in modified
noise source distributions on the vehicles. In the framework of the LIFE E-VIA project, noise source
contributions have been investigated on several light EVs from different segments on a reference 1SO
road surface, by using a microphone array with dedicated processing. Wide ranges of speeds and
driving conditions were considered. In a second step, particular focus has been placed on the road
surfaces, comparing the noise sources of selected EVs either driving on the I1SO road surface or on
low-noise prototypes optimized for EVs and developed within the project. These are two similar
versions of a very thin asphalt concrete 0/6, one containing crumb rubber. The presentation gives an
overview of the EV noise source behaviour and their ranking with regard to the various situations
tested in the project.
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Home » CS Oltre 100 min di cittadini UE

sono sottoposti a inguinamento acustico La soluzione: mobilita elettrica & asfalti a bassa rumorosita A ExpoMove 2022 il progetto LIFE E-VIA

7 Ottobre 2022 — By Redazione

CS Oltre 100 miln di cittadini UE sono sottoposti a
inquinamento acustico La soluzione: mobilita elettrica

e asfalti a bassa rumorosita A ExpoMove 2022 il
progetto LIFE E-VIA

AMBIENTE
CATEGORIE

(AGENPARL) — ven 07 ottobre 2022 COMUNICATO STAMPA

Oltre 100 mln di cittadini UE sono sottoposti a inquinamento acustico Seleziona una categoria

La soluzione: mobilita elettrica e asfalti a bassa rumorosita

Oggi a ExpoMove 2022 il progetto LIFE E-VIA

Firenze, 7 ottobre 2022 - L'Agenzia europea dell'ambiente (AEA) ha lanciato un IDI FARMACEUTICI

allarme: oltre 100 milioni di cittadini dell'UE sono colpiti da livelli di rumore elevati

che hanno un impatto negativo sulla salute umana. Secondo 'OMS il rumore del LDH;E(ELL&‘;RE /n‘f
Asfalti a bassa rumorosita e mobilita elettrica per abbattere il rumore generato dal traffico: questo & il traffico e dannoso per la salute di quasi una persona su tre. Ama la tua polle ‘=%
cuore del progetto Life E-Via, illustrato oggi al salone Expomove di Firenze. 11 20% della popolazione europea é regolarmente esposto a livelli sonori notturni che ChECK Ur gratutto delta palle
Il progetto, co-finanziato dalla Commissione Europea, coinvolge partner da tutta Europa: Comune di potrebbero danneggiare in modo significativo la salute, soprattutto nelle aree urbane. "".‘\\
Firenze, Continental, Ipool, Université Gustave Eiffel, Universita degli Studi Mediterranea di Reggio Come risolvere questo problema? Con asfalti a bassa rumorosita e mobilita elettrica: =3

Calabna, Vie en.ro.se.
"Hanno espresso un interesse particolare - ha detto Amaldo Melloni, project manager di Life E-Via per il
Comune di Firenze - la Regione Toscana e anche la Regione Calabria.

https://agenparl.eu/2022/10/07/cs-oltre-100-mln-di-cittadini-ue-sono-sottoposti-a-
inquinamento-acustico-la-soluzione-mobilita-elettrica-e-asfalti-a-bassa-rumorosita-a-
expomove-2022-il-progetto-life-e-via/

https://www.ansa.it/canale _motori/notizie/componentie tech/2022/10/07/traspor
ti-progetto-life-e-via-asfalto-anti-rumori-traffico f7c6199f-68e6-4a89-bad7-
lab7a3922544.html
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FINAL EVENT OF LIFE E-VIA PROJECT
17 Oct, 2022 - Event

The final event of LIFE E-VIA project “Electric mobility and low-noise asphalts: the results of the LIFE E-VIA project and contributions from other projects”

was held on October 7, as part of the ExpoMove event.

The morning session began with presentations by representatives from DG environment and DG mobility and transport of the European Commission, and continued
with presentations by project partners. In the afternoon there was an interesting comparison with other European projects.

The event was recorded and is available at the following link: https://youtu.be/81u-sKOFWM
Agenda

Leaflet

N° of participants - about 70

Proceedings of Final Event
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The project The final event of the LIFE E-V1A project took place the Tth October 2022 at Fortezza da Basso in Florence, in the

final event frame of the ExpoMowve ewent. A pmoject stand was set up where the resulis were presented and disseminated
through a projection of a video, posters and leafiets. Moreowver, the prototype of the tyre developed by Continental in
the project frame to reduce tyre molling noise in electric vehicles was displayed in the stand.

LIFE E-V1A

stand

The final conference event took place in hybrid mode (online and in-person) and in English. In the first part of the
session the main results obtained by project actions were illustrated; while the aftemoon session was devoted to the
The final presentation of European projects on similar topics (LIFE MEREIDE, LIFE Cool & LoW Moise asphalts, LIFE SMEAK
Gink and Horizon MEMO) aiming to facilitate a technical companson and an exchange of best practices. Speakers include
representatives of project pariners, representatives of the DG for Mobility and Transport and DG for the Environment
of the European Commission and representatives of the other ELU funded projects.

A total of 70 people joined the event, aftended the conference and participated to discussions. Spedfically,
parficipants included: 41 Acoustics technicians, 5 Architects and 24 general public participants and speakers.

| Website: https://life-evia.eu/ P

-
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Inroduction In order io assess the benefits of repaving a stretch of road with cptimised asphalt in the pilot case of the LIFE E-VIA
project (via FPaisiello-Florence) from the poimt of view of subjective perceplion and to invohee the population,
sgundwalks and interviews on an electric taxi were organised in the area. In particular, the experiences included (i)
soundwalks with 5 listening points, with the aim of assessing the participants’ perception of envimonmental noise and
(i) binawral headphone listening of 4 audic recordings to assess the perceived soundscape inside a wehicle;
specificalty, 1) inside an ICEV (internal combustion engine wehicle) while crossing a section of road with optimised
asphalt of the project. 2) inside an EV (electric wehicle) - optimised asphalt, 3) inside an EV - new but stamdard
asphalt, 4) inside an ICEV - mew but standard asphalt. In order to collect data on the perception of the soundscape,
an ad hoo questionnaire was developed for the participants to fill in during the experences.

The 5 lecabons sslected for the Soundwalk linerary Audio reconings
Inzerviews Moreover, inteniews on an electric tad (@ Missan Leaf rent to camy out the experience) were organized to assess
o an « participants perceplion of the soundscape while passing, as taxi passengers, through the following sections of the

pilot roas/area: 1) section with LIFE E-VIA optimized asphalt, 2) with new but standard asphalt, 3} with wom asphalt.

The itinerary of the trip in the elecirc faxi Leafief for disseminafion

| Website: hitps-//life-evia.eu/ P
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Soundwalks and intendews on an electric taxi have besn camied out in the project pilot road (Paisiello street in
Florence), aiming to evaluate the benefits of LIFE E-VIA oplimized asphalt on soundscape perception.

From April to Movember 2022, T soundwalks were carried for a total of B0 paricipants who were also asked to listen
to 4 audio recordings o assess the soundscape perceived inside an ICEV and an EV passing through two different
road pavements: (i) LIFE E-V1A optimized asphalt, (i) new but standard asphalt.

As regards the soundwalks, data analysis shows that LP3 is perceived as the most disturbing location; instead, LP1
and LPS are the most enjoyable and relaxing sites in terms of soundscape. Conceming sound sources’ perception in
the three locations close to a street (the pilot road and a parallel one), trafic noise is perceived with a slightly less
intensity in LPZ (with optimized asphalt) and LP4 than in LP3. As regards participanis’ assessment of audio

recordings, 30% of the subjects evaluate the soundscape inside an EV passing through the optimized asphalt as
"good™.

SOUNDSCAFE CHARACTENISTICS - CORIPANISOM TRAFFIC AND MATUR S0URDS PLRCEFTION
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As regards the interviews conducted inside the electric tawi, 70% of the sample indicates the LIFE — EVIA optimized
asphalt as the one with the best perfformance in terms of the penceived soundscape quality inside the EV, compared
to the old asphalt and the new but standard asphalt.
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Levento L'evento finale del progetto LIFE E-VIA si & swolto il 7 ottobre 2022 alla Fortezza da Basso di Firenze, nell'ambito
finale del della manifestazione ExpoMove. E stato allestiio wno stand del progetto dowve sono stati presentati e divulgati i
progerto risultafi ottenuti, attraverso la proiezions di un video, poster & volantini. Inoltre, allinterno dello stand & stato esposto il

profotipo dello pneumatico sviluppaio, nellambitc del progetto da Continental, per ridurre il rumore dowuto al
rotolamento degli pneumatici dei veicoli eletirici.

Lo s@nd

La conferenza =i & swolts in modalita ibrida 2 in lingua inglese. Durante la sessione mathutinag sono stati illustrati i
principali risultati ottenuti dalle azioni di progetto; mentre la sessione pomeridiana & stata dedicata alla presentazions
La di progetti eurcpei su tematiche simili (LIFE MEREIDE, LIFE Cool & LoW Moise asphalts, LIFE SMEAK & Horizon
conferenza MEMO) con 'obiettive di favorire un confronto tecnico e uno scambio di buone pratiche. Tra i relator hanno figurato i
rappresentanti dei pariner del progetto, | rappresentanti della DG Mobilitd & Trasporti & della DG Ambients della
Commissione Europea e i rappresentanti degli altri progetti finanziati dall'UE. Un totale di 70 persone ha partecipato
al'evento, ha assistito alla conferenza & ha partecipato alle discussioni. In particolare hanno partecipato all'ewento:
41 tecnici competenti in acustica, 5 architetti & 24 tra relator e aliri partecipanti.

| Website: hittps://life-evia.eu/ P
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LFENE ERATANGZ0N Electric Vehicle nolse control b}l’ Assessment
resimter rertetovioi and optimisation of tyrefroad interaction
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Al fine di valutare i benefici apportati dal rifacimento di un tratto di strada con asfalio oftimizzato nel caso pilota del
progetto LIFE E-VIA [via Paisiello-Firenze) dal punto di vista della percezione soggettva e di coinvaolgere la
popolazions, sono state organizzate nella zona passeggiate sonore & intenviste su un taxi eletirico. In particolare, le
esperienze hanmo previsto: i) passeggiate sonom con 5 punti di ascolto, con lo scopo di valutare la percezione del
rumore ambientale da parte dei partecipant e ii) Mascolto binauwrale in cuffia di 4 registrazioni audio per valutare il
paesaggio sonoro percepito alfintermo di un weicolo; nello specifico, 1) allfintermo di un ICEW (veicolo con motore a
combustions intema) mentre attraversa un tratto di strada con asfalto oftimizzato del progetio, 2) allintermo di un EV
[veicolo eletirico) - asfalto ottimzzate, 3) allintermo di un EV - asfalto nuowo ma standard, 4) all'imterno di un ICEWV -
asfalto nuowo ma standard. Al fine di raccogliers dati sulla percezione del paesaggic sonoro, & stato elaborato un
gquestionario ad hoc da far compilare ai partecipanti durante le esperienze.

|5 purdi of ascolo selezionali per e passegiale sonore Registrazion audio

Inoltre, somo state organizzate imterviste su un taxi eletirico (Missan Leaf) per valutare la percezione del passaggio
sonoro da parte dei partecipanti menire atiraversano, come passeggen del taxi, | seguenti tratti di strada: 1) tratio con
asfalto oftimizzato LIFE E-VIA, 2) tratto con asfalto nuovo ma standard, 3) tratto con asfalto usurato.

Vilanding per 3 disseminazions

| Website: https://life-evia.eu/ P
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LIFE E-VIiA

LIFET ENVATIONNZD Electric Vehicle nolse control by Assessment
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g em e e i and optimisation of tyre/road interaction
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. Al fine di valutars | benefic, in termini di percezione del paesaggio scnoro, delluso dellasfalio ofimizzato sviuppato dal progetto
Inroduzione LIFE E-W1A, sono state reaizzate delle passeggiate sonore & delle interviste all'interno di un tax elefirico nellarea plota di Frenze
interessata dellintervento (via Paisiello).

[Oa aprie a novembre 2022, si sono swolte T passeggiate sonore che hanno coinvolto un totale di B0 partecipanti. Incltre, gli stessi
partecipant hanno ascoltato 4 registrazioni audio & valutato la percezione dell ambiente sonore allintemo di un ICEV e diun EV in
transite su due diversi tratti di strada: (i) tratto con asfalto LIFE E-V1A oftimizzato, (i) tratto con asfalko neowe ma standard.

L'analsi delle risposte del questionario mnmnmmmbmmmmmmeﬂmdmmﬂem
valutate come il pill disturbante in termini di passaggio sonoro, mentre LP1 e LPS sono risultati queli con ambiente sonor pits

Risuitazi piacevole e rlassante. Per quanto nguarda la percezione delle songenti sonore nei tre puntl di ascolte localzzat su strada (la strada
delle pdcta = una parallels), 1 umore del rafico & percepito con un'intensia leggermente infsriore in LP2 (con asfalto otfimizzatn) = LP4
passeqgiate rispetty a LF3. Con riferimento alla valutazions dei partecipanti delle registrazioni awdic, il 307 dei soggett valuta "buona” la qualita
Sonore del paesapggic sonon allintemao di un veicolo elefiico che passa su fratto di stada con asfalio offimizzato, [a percentuale scende al

dell'ascolo 10% in riferimento all asfalto nuove ma standard.

CARATTERSTICSE DEL PACEREGID SOHORD HOUALE WISLRA FERCEFESCE | AUMONI DA
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Ascolio delle registrazioni audio Risuliah dell sscolfo delle registrazion
Risulati Riguardo ale interviste condotte al'intemo del taxi eeftrico, il 70 del campione (B0 partecipant) indica lasfalio oftimizzato LIFE E-
delle V1A come guello con le miglion prestazioni in termini di qualita del passapgio sonom percepite allintemo dell'EV, rispetto al weochio
interviste asfalto e allasfaito standard nuovo.
el D
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Inquinamento acustico: pannelli anti-rumore e
asfalto fonoassorbente sulle strade

Un milione e mezzo di fondi europei per due progetti: ecco dove saranno

L'altra delibera approvata prevede il rifacimento con bifume antimumore di due importanti strade cittadine. 51
tratta di via Senese e via Bolognese dove. dopo il nsanamento del sottofondo. verra utilizzato asfalto
fonoassorbente con polvenino di gomma pretfrattato. Questo materiale consentira la mitigazione

dell inquinamento acustico prodotto dal traffico veicolare e al miglioramento della sicurezza stradale. Spesa
prevista per ogni intervento 300mila euro.

“Come amministrazione siamo impegnati su piu fronti nella lotta all ingquinamento sia quello atmosferico
che quello causato dal rumore, troppo spesso trascurato. - ha sottolineato Giorgetti - Con questi due
interventi, finanziati dai fondi europet, portiamo avanti 1l lavoro gia avwviato collocando nuove barriere
antimumore su una viabilita molto utilizzata come 1l Viadotto Marco Polo e ampliando il numero delle strade
con bitume fonoassorbente. Sempre grazie all ' Europa, o meglio al progetto Life E-Via, a Firenze € in corso
la sperimentazione di un nuovo asfalto antirumore a testimonianza dell” attenzione sempre alta su questo
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LAYMAN’
Code: 35

LIFE E-vid LIFE E-vi4
LIFE E-Vi4 iy —— e o crey e LN REPORT
Eleciric Veticie nolse conirol by Sssessmend
el optimisation of raroad islerachcn LAYMAM REPORT
Objectives Key actions and achievements
LIFE E-VIA addresses the problem of road traffic noise, focusing on a future perspective in which KEY PROJECT ACTIONS
a b | e Df CO n te n-t S electric and hybrid vehicles will be a substantial portion of the traffic flow. The main objective is 0 gy
| i 5 i e F The Life E-VIA project has: S
totest an optimised solution for reducing noise in very populated urban areas combining low noise e L
read surfaces with the development of tyres for electric vehicles. v Analyzed 150 solutions  for acaasstic rusponsas and other critaria
bituminous mixtures and selected 9 -
mixtures  according to  acoustic |
response and other criteria (eg Tast o differant combirations of (28] ¢ etermnce
) . ith and witheut|
mechanistic properties, permeability, &f\mﬁmbbzu £V tupes.end tures e
Inmtroduction 2 satisfactory expected life). Based on
additional considerations, 2 mixtures
Objectives 3 have been designed for further PILOT CASE in Florence: ra-pavesnent
testing. OF 3 Yerl COpUALEN STHEeE Wit the
actions and achi a + built in Nantes a test road surface ARG L”w‘"mr&
:E!ll ieveme where two pavement mixtures (with
. . nd 8 and without crumb rubber) and - -
Publications and events different EV types and tyres have been e Sublective assessment:
B tested to identify the optimal e aralysis af somdscapas 2%
Benefits and impacts 9 combination for noisa reduction. e e by essdents of
. " the plot street (traugh
v designed new tyres for EVs with
Additional objectives: optimized performances.
v implemented the pilot case in
» Tocontribute to effective implementation of EU legislation®, Florence (Via Paisiello), with the
» To contribute to national and Italian regional policies, issuing guidelines about use and construction of two road surfaces, an
application of the methedology output of the project. optimised and a reference one,
« To raise people’s awareness of noise pollution and health effects explaining the carrying out further testing both in the
Ppportun'r_lies provided by [\!’s throug_h specific dissemination and promotional events, also ante-operam and in the post-operam
investigating pecple perception of noise and soundscape. .
F i s - g scenario;
s To demonstrate and promote electric mobility, reducing neise emission by 5 dB{A) at N . P
3 5 SR i : v estimated the noise mitigation
receivers roadside and achieving also COz emissions reduction effici d al of d
« To | ise surfaces | i demenstrating  durability and iciency and potential lvr_s, roa
sustainability. surfaces and traffic through a life-cycle
and a life-cycle cost analysis;
v calculasted  the  rolling  noise
coefficients according to the EU
CNOSS05 model for the EV fleet;
v involved citizens through targeted
information initiatives on electric and
mobility and through  surveys,
AT S A T TR e c soundwalk experiences and interviews
2002/48/EC and 2015/336/E 3 on an electric taxi in the pilot street.
LIFE E-VIA Project -Electric Vehicle noise control by assessment and optimization of tyre/road
interaction LIFE E-ViA LIFE E-Vi4
Reference: LIFE18 ENV/IT/000201 i g g LAYMAN REPORT bt imte et i s LAYMAN REPORT
rrmme w=s= Banaficiaries: The ijm is coordinated h? the Interventions in the pilot street in Florence B ft d . _t
o . . enerits ana iImpacts
P Municipality of Firenze and involves as partners the The intervention P
Hpthariand & o
A Mediterranean University of Reggio Calabria,
’ . .
Crgur ) ~ ) . ) Environmental and social benefits
sl University Gustawve Eiffel, Continental Reifen
9 # Shauphly . . A low noise, low rolling resistance tyre as the one developed by the project is considerably more
) diwgria Deutschland GmbH, Vie en.re.s= Ingegneria S.r.l. and beneficial for EVs than for comparable ICE vehicles. Indeed, in EVs the relative contribution of the
— e TPOOL Sl Tyre noise to the overall vehicle noise is considerably higher compared to the one in ICEV, due to
w KOSt i the nearly non-existent drivetrain noise. Moreover, the tyre rolling resistance has a relatively higher
A Lo : contribution to the energy consumption and 3 large impact on the achievable mileage of an EV
Tty -
gul Period: from Jul'.l' 2013 to lanuar',' 2023 which, inturn, is crudial for the public acceptance of EVs as means of transportation.
Rertuga - ) . . ) .
T hmin 5a or g . The LIFE E-VIA optimized tyre has an excellent rolling noise behavior for EVs in urban scenarios,
i 9 Total hUdEEt' LH?FI:EU £ while also maintaining rolling resistance label class A The reduction in fuel consumption going from
tyres of rolling resistance label class B to tyres of dass A is roughly 0,11/100km. Consequently,
B5%EC co-fundi ng: 9‘33,295 £ Greenhouse gases and other local pollutants are reduced.
- - . Social benefits resulting for the optimization of asphalt and EV tyres primarily include health
Waebsite: www_|ife-evia.eu benefits: the resulting reduction of traffic noise will decrease the likelihood for cardiovascular
diseases, cognitive impairment in children, sleep di e, tinnitus and among other
physiclogical and psychological impacts.  Additional analysis based on the Life Cycle Assessment
‘approach suggest that the LIFE E-VIA solutions reduce the DALY {Disability-adjusted life years) by
24%.
PR T : Indicator Value
VL O P BH5D [Seli-reported sleep disturbance) From 8,3% to 6%
i ] ] Relative risk for ' ‘Reduction of 9%
LCPX measurements were carried out to assess the behaviour of the pavements right after they Percentage of the population highly annoyed (HA) From 10,7 % t0.5,4%
were lzid and with a significant traffic load. This parameter evaluates the noise contribution of the — —
Parsons whoss lives diractly, positively impacted by MAIN | 2000 (3000 3 ect and)
road alone, so notinduding other possible noise sources as the engine or the exhaust pipe. The last amvironmentz] am::feesggn P ! > f yeers ofterprej d
1 measurement session gave the following results for the E-VIA pavements:
» 904 dBA {with 1 dBA uncertainty) for the reference pavement and 89,3 dBA (with 0.9 dBA Impact monitoring:
uncertainty) for the spedal pavement that includes crumb rubber, giving a further i X X X )
environmental advantage in the recycle and reuse of exhausted tyres Life Cycle Assessment and Life Cyde Costing to assess track efficiency from a comprehensive point
of view were conducted. The internal costs and external costs were considered, as well as the
durability of acoustic performance.
Green Public Procurement Criteria for Road Design, Construction and Mai issued by the Eurap Transferability and Replication
Commission gives some reference value that newly loid povements have to observe to refiect higher
environmental standards that the EU is striving to achieve, firstly to directly benefit its citizens: o 93 dBA The City of Florence has planned to lay LIFE E-VIA asphalt in 6 different sites in 2023, as part of the
reference value is imposed for LCPX road emission at 50 kmy/h within its first 5 years of duty. ordinary road maintenance programs and of its Noise Mitigation Plan
Furthermore, in the frame of the implementation of Action Plans for Agglomerations and Major 8 3
Roads as indicated in the Envirenmental Noise Directive 2002/49/EC, project partners will adapt and
propose as possible solutions to mitigate noise in the dties and major roads, the ones developed in
the frame of the LIFE E-VIA project.
& 3
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Introduction

Aim of the
contest

LIFE E-VIA

LIFE18 ENVATI000201 Electric Vehicle nolse control by Assessment
e e e 6 and optimisation of tyre/road interaction

r5ith degli Studi it
ennes =N Vie en.rose.

Regaio Calabria —am Ingegneria

COMUNEDI entz ,‘.’( Université 1
FIRENZE ~" Gustave Eiffel .

The students’ contest took place in Reggio Calabria on 11 and 12 April 2022. This was organised by the University ‘MEDITERRANEA' of
Reggio Calabria (UNIRC) and involved the students of the high school “Liceo Scientifico Alessandro Volta” of Reggio Calabria.

s
Los ANGELES

In the framework of an open contest (“MusicAlert”), students were asked to develop a proposal for the optimal "EV sound" (low-speed
issue), in compliance with the UN Regulation N.138 (Acoustic Vehicle Alerting Systems). It all stems from the experience gained in
several countries and from research that shows the danger of vehicles so silent that they are not perceived by other road users.

The prize for this contest was a visit to the laboratory for tests on road, railways and airport materials of UNIRC, and a visit to CRD'’s
R&D facilities in Hanover.

MILPROGETTD  Suoni da montare su veicoli elettrici a bassa velocitd in ambito urbano

v e Sostenibilita
W H Segnalazioni
il & sl pedon
| in particolare
B oo vedeni
i cipovedenti
~ | Mediterranea
'~ Perono
in putenanato

4] conluniversi

premiato

M alivelloeuropeo

Segnali acustici di futuro

o
Electric Vehicle nolse control by Assessment and 0T} AR
optimisation of tyre/ road interaction
LIFEL ENV/IT/000201

STUDENTS' CONTEST (D1 Action)
11/12 April, 2022
Reggio Calabria

S g, G el

e

| Sito web: https://life-evia.eu/ B"S

The sole responsibility for the content of communications/publications lies with the authors. It does net necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.
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project

Key project
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LIFE E-VIA4

LIFE18 ENVAT/000201 Electric Vehicle nolse control by Assessment
ekt 1 h epean 1in and optimisation of tyre/road interaction
COMUNE DI >\.’( Université ;l & Dtiots gl A\ Vie en.ro.se.
FIRENZE '~ Gustave Eiffel \w\” i Reggio Calabria st IngegnEria

LIFE E-VIA project has addressed the problem of road traffic noise, focusing on a future perspective in which electric
and hybrid vehicles will be a substantial portion of the traffic flow. The main objective has been to test an optimised
solution in a pilot street in Florence for reducing noise in very populated urban areas combining low noise road
surfaces with the development of tyres for electric vehicles.

» Analysis of 150 solutions for
bituminous mixtures

» Selection of 2 mixtures according tn
acoustic responses and other <rn:er|a

‘ 2 road surfaces
5 EV types
Test of different combinations of 1 reference
pavement mixtures (with and without ‘“‘;”;‘:‘:“;‘::;’;"ide
@l)crumb rubber) EV types and tyres =]
SO—0

PILOT CASE in Florence: re-pavement

of a very populated street with the
asphalt prototype with crumb rubber é

b

Objective assessment: Subjective assessment:
Acoustic measurements Analysis of soundscapes as
in the pilot street perceived by residents of

the pilot street (through

surveus)
Pilot street in Florence
Optimized asphalt

According to acoustic measurements performed one year after the re-pavement with the innovative asphalt in the pilot
street, a reduction of 4.4 dB(A) in the night period (Lnight) has been measured. This benefit affects about 2.000
residents. Results of the survey to residents showed that after the intervention the intensity of traffic noise decreased
and the quality of the soundscape improved. 77% of the interviewees assessed the intervention as positive.

LCPX measurements results are the following: 90.4 dBA for the reference pavements and 89.3 dB(A) for the E-VIA
pavement with crumb rubber, thus complying with the "core" criterion for low-noise pavement of the EU GPP Criteria
for Road Design, Construction and Maintenance, 2016 (EUGPPC). According to CPB measurements, the E-VIA
pavement is 2.1 dB(A) less noisy than the reference pavements.

Optimized tyres for electric vehicles

The optimized tyre for EVs led to a reduction of rolling noise of 0.8 dB(A) under typical urban driving conditions.
This was achieved without noticeable impact on other important performances (e.g. wet grip).

Policy contributions

A new tool has been developed to evaluate the acoustic impact of a new mobility characterized by the use of EVs and
innovative low noise pavement. Experimental results were wused to improve the EU-CNOSSOS
Common NOise aSSessment methOdS data base.

Environmental and Social Benefits

Results of the LCA suggest that the LIFE E-VIA solutions reduce the DALY (Disability-adjusted life years) by 33%.
Other health as well as environmental benefits were calculated: e.g reduction in fuel consumption, risk for
hypertension and self-reported sleep disturbance.

Project results have been widely disseminated through scientific papers, newspaper articles, participations at
conferences and other outreach activities (e.g. students contest, workshops).

AL,
Website: https://life-evia.eu/ "S

The sole responsibility for the content of communications/publications lies with the authors. it does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
Commission are responsible for any use that may be made of the information contained therein.
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LIFE E-VIA: PROTOTYPAL LOW-NOISE ROAD SURFACE
FOR THE REDUCTION OF ELECTRIC VEHICLE ROLLING
NOISE IN URBAN AREA

Marie-Agnes Pallas, Fesearcher, PhD), UMBAE, Univ Gustave Eiffel, IFSTTAE, CEREMA,
Univ Lyon, F-69675 Lyon, France, marie-agnes pallasiguniv-eiffel fr

Julien Ceshron, Fesearcher, PhD, UMPAE, Univ Gustave Eiffel, IFSTTAE. CEREMA, F-
44344 Bouguenais, France, julien cesbron@univ-eiffel fr

Simon Bianchetti, Eng, UMEAE. Univ Gustave Eiffel, IFSTTAR, CEREMA, Univ Lyon, F-
69675 Lyon, France, simon biancheth@huniv-eiffel fr

Philippe Klein, Researcher, Eng, UMPAE, Univ Gustave Eiffel IFSTTAE. CEREMA Univ
Lyon, F-69675 Lyon, France, philippe klein @umiv-eiffel fr

Véronigue Cerezo, Fesearcher, PhD, AME-EASE, Univ Gustave Eiffel, IFSTTAR, F-44344
Bouguenais, France, veronigue cerezojiumiv-giffel fr

Pierre Augris, Tech, AME-EASE, Univ Gustave Eiffel I[FSTTAE, F-44344 Bouguenais,
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Christophe Ropert, Tech, AME-EASE, Umv Gustave Exffel, IFSTTAF. F-44344 Bouguenais,
France, chnstophe ropertiguniv-eiffel fr

Filippo G. Praticé, Professor, PhD, DIIES Department, University Mediterranea of Feggio
Calabna, Beggio Calabma, Ialy, filippo.praticoidunire. it

Francesco Bianco, Researcher, IPOOL 511, 56121 Pisa, Italy, francesco biancoiii-pocl it

Abstract

In both the cwment and foreseen context of significant development of the electric
vehicle (EV) fleet, a future increasing ratio of EVs in the urban traffic 15 expected, still enhanced
in low-emission zones involving bans or restnicted access to other vehicles. EVs are known to
be quieter than conventional vehicles at low speed because of a low motor neise emission,
resulting m a higher prevalence of rolling noise m the environmental noise. EVs differ from
conventional vehicles in several parameters that can imfluence tyre/road noise, ike weight and
torque. The LIFE E-VTA project objectives consist in developing, implementing and assessing
a low-noise road surface for light EV traffic in urban condibions, optimised from an acoustical
and life cycle perspective. In parallel, an optimisation of EV tyres is investigated.

FPrior to forthcoming layout m Florence (Italy) for assessment under real traffic
conditions, a prototypal road surface has been mmplemented and evaluated on a test rack m
Mantes (Framce). Preliminary tests cammed out with different EV's on several road surfaces
highlighted the vanmability of noise emission over wvehicle types and pavements, leading to
specific ranking. Two prototype wversions of a low-noise road surface hawve been laid out in
Mantes, respectively without and with crumb rubber. Both of them have been acoustically
assessed with on-board microphones (CPX method) and at roadside (CPB method and
microphone array). Constant speed. acceleration and deceleration conditions were considered
for pass-by tests. Other acoustical or physical parameters have been measured: acoustic

Article No. 7, Romanisn Journal of Transpert Infrastrucoure, Vol 11, 2022, No.2 1
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ROMANIAN JOUENAL
OF TRANSFORT INFRASTRUCTURE

Marie-Agnés Pallas, Tulien Cesbron, Simon Bianchesd, Philippe Elsin, Véroaique Cerezo, Pleme Augmis,
Christophe Ropert, Filippo G. Praticd, Francesco Bianco
Life E-Via: Protetypal low-noise road surface for the reduction of electric vehicle rolling nodse in urban area

alerting sound operating at low speed (AVAS) was off. Only the measurement of
the Nissan LEAF on road surface E1 was not available.

Figure 9. CPB test vehicles: Renault EANGOO ZE (left). Renault ZOE
{middle) and Wissan LEAF (right)

Preliminary data processing included correction from the background noise
contribution, as described in [§]. Fegressions on the overall CPB noise levels with
log (speed) have been performed to point out the main noise trend and derive the
estimated level at 30 km'h for each vehicle/road configuration corrected at 20°C
according to [10] (Figure 10). Similarly, regressions have been carmried ouf in
third-octave bands to get the spectrum at 50 kmw'h in the range 100-5000 Hz
(Figure 11). No temperature correction is applied in frequency.
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Fizure 10. Overall noise levels L,y q, at constant speed on road surfaces E1
{blug). P (red) and PCE (purple): KANGOO ZE (left), ZOE (middle) and LEAF
(right) — Measures (dofs) and regression (lines)

The noise reduction introduced by the prototypes relatively to El is
significant, around 4 dB(A) or more at 30 km/h for EANGOO ZE and Z0E. In
comparison, the difference between P and PCR is weak. For the three vehicles,
PCE. turms out to give slightly higher overall noise levels than P on most of the
tested speed range. At 30 kn/h, this results in a difference between PCE. and P of
0.4 dB(A) with the KANGOO ZE and respectively 0.6 and 0.7 dB(A) for the ZOE

Article Neo. 7, Romanian Jowrnal of Transpert Infraztroceare, Vol 11, 202, No.2 13
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Abstrack Noise associsted with road infrastructhun: is & prodanent problem e inodental scous-
tics, and its implications with respect to human health are well documented. Objective and mepeatable
methodologies are necessary for esting the efficacy of sustainable noise mitigation methods such as
low moise emission pavement. The Controlled Pass By (CFB) method i wsed to measure the seund
generabed by passing vehicks. Despite its popularity, the applicability of CPB is compromised in
urban conbexts, as its msulis depend on test site conditions, and slight changes in the experimental
sebup can compromise repeatability. Momover, physical conditions, mduced space, and urban ele-
ments risk confine its use o only experimental road sites. In addition, vehicle speed mepresents a
relevant factor that further contributes to the method's inherent instability. The pesent paper aims
to extend the applicable range of this method and to provide mome reliable esults by proposing
an adjusted CFB method. Furthermors, CPB meetrics swch as Lamge do not consider the travelling
speed of the vehicle under investigation. Our proposed methoed can yield an alternative metric that
takes info account the duration of the noise event A Iy pothetical urban case s investigated, and a
signal processing pipeline is developed to properly characterize the resulting data Speed cushions,
mankoke covers, and other spurious effects not related to the pass-by sournd e missions of ondinary
vehickes are pinpointed as well

Keywords: urban noise monitoring; envirenmental acoustics; road traffic nodse; sustainable mitigation;
Controlled Pass-By; road elemwnts noise; low-noise surfaces; electric vehickes

1. Introduction

While not the most annoying among the sounds emitted by transport infrastrue
tures, roads are widespread and meach a great number of people in a capillary way. In
2019, 113 million Europeans were affected by noise levels greater than 55 dB{A) of Ly,
(day—evening—night level) [1). In particular, at least 20% of the EU population was ex-
posed to Road Traffic Moise (RTN) levels suffidently high to induce long-term effect on
health. In fact, even if it is very unlikely that long-term exposure to BTN would reach
levels associated with risk of hearing loss |2], tinnitus [3], and hyperacusis [4] (=85 dB), the
scientific literature has proven how long-term exposure to low-medium levels (45-65 dB)
is followed by a variety of non-auditory health effects [5,6]. Among the most important
and widely studied ame cognitive impairment [7], behavioral and emotional disorders in
children and teenagers [8], annoyance [9], skeep disturbance [10], depression and anxi-
ety [11], hypertension [12], endocrine imbalance and cardiovascular disorders [13], and
stromger physiological stress reactions [11]. Moreover, noise has been mcognized as among
the leading risk factors for cardiovascular morbidity and mortality worldwide [14].
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acoustic shadows of buildings must be outside a quarter-sphere with the radius being the
microphone distance, as illustrated in Figure 4

For security reasons and to ensure the quality of results, highly controlled traffic flow
conditions and case-specific vehicle fleets have to be assured in order to comply with the
CPB specifications. As general advice, the investigated road sections should be closed to
wehicular traffic during the acquisition process.

Figure 4. Microphone position and measuring conditions.

In addition, a segment of the road prior to the measurement region has to be considened
to ensune that the vehicle reaches the desired speed. This distance is determined by the
acceleration capacity of the vehicle. For instance, diesel internal combustion vehicles have
an average of acceleration capacity (a) of 2.23 m/s* [58], while EVs can reach 6.1 m/s*. The
minimum length needed of this segment of road (Ax) is determined by the speed of each
passage (1) 20-70 km,/ h, and cormesponds to the acceleration capacity of the vehicle under
examination, as described in Equation (3) and Table 1.

1..'1
Ax = T (3
Table L Mininvum road segment for acoeleration.
. Acceleration Acceleration
Vehicle Speed (k) Capacity {mis”) Segment Ax im)
Internal Combustion 70 26 727

Elactric 70 (%] alo

3.3. Signal Processing

Signals obtained through this pass-by methodology follow the flow diagram depicted
in Figure 5. Data analysis is designed for processing data by session. In this way, the
performance of different combinations of vehicle, tire, and asphalt can be registered for
later performance comparisons or fleet evaluation

As previously mentioned in Section 2, the presence of manhole covers and speed
cushions can induce difficulties in the signal processing stage. Signals might have an
irregular fade in and/or out, and this energy does not allow for more than 10 dB of
dynamic range.
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