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Expeosure dats from the Eurcpean Environment Agency {EEA] demonstrate that more than 100 million EU citizers
are affected by high noise levels negatively impacting human health, Traffic noise alone is harmiul to the health of
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regularly exposad to night sound levels that could significantly damage heslth, especially in urban arsasz. As
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surface and/or tyre improvements and urban planning measures sz well
One of the solutions universally recognized as the best to reduce noiss in urban areas, from both the point of view in unkEDI
of noise and air quali the introduction of electric mob
Similar efectz can also be observed for the contribution of the tyre rolling resistance to the wehicle's energy
consumption. LINK CORRELATI
Thus, for the changed requiremenis of Electric Vehicles (Evz) there iz a need for in-depth imvestigations of tyre/road S
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interaction. Last but not least, even for the applicstion of the Directive 2002/43/EC, the coefficients to apply the
CHNOS305 modef (Directive 396/20

Therefore, the project intends to:
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C} #o new traffic spectra and new vehicles are completely missing.

» tackle noize pollution from read traffic noize focusing on a future perspective in which electric and hybrid
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Collaborative research. Objective evaluation. Fair recognition.
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SESSION 1 Cities and Territory
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Keynote Speech: Fillipo Pratico
Title. LIFE E-VIA: Electric iehicle noise contral by assessment and optimisation of tyre/froad 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 tyre/road interaction
(LIFE18 ENVIIT/000201)
m}_ﬂj,fwu.gu hitplec.europa. ewenvironmentiife/project!Projectsiindex. cimifuseaction=search. dspPage &n_proj id=7210
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filippo.pratico@unirc.it
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Abstract Recvcled and low-temperature materials are promising solutions to reduce the T ——— g E
environmental burden deriving from hot mix asphalts. Despite this, there is lack of studies focusing o E Tk
on the assessment of the life-cycle impacts of these promising technologies. Consequently, this 1T e HT e
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study deals with the life cycle assessment (LCA) of different classes of pavement technologies, oDy — onF
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reference case involving the use of common paving materials. For all the considered scenarios, the o e — i e —
influence of each life-cycle phase on the overall impacts is assessed to the purpose of identifying the b = e e ——
phases and processes which produce the greatest impacts. Results show that material production TR [——— P | [———
involves the highest contribution (about 60-70%) in all the examined impact categories. Further, the T4 — T —
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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.
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Figure 2. Contribution analy sis of fife-cy de environmental impacts.
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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 andor 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 tyrefroad interaction. Last but not
least, even for the application of the Directive 2002/49/EC, the coefiicients to apply the CNOSSOS model (Directive 996/2015/EC) to new traffic spectra and
new vehicles are completely missing.

4 To reduce noise for roads inside very populated urban areas thiough the implementafion of a miligation 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

7D To sstimato the mitigation efficiency and potential of tyres, pavements and traffic (affic spectrum, speeds, handing conditons) at a higher
and comprehensive level: a Life Cycle Analysis (LCA) and a Life Cycle Cost Analysis (LCCA) will be performed to demonsirate the individual and
synergistic efficiency of pavement surfaces, tyres and vehicles (including the between internal vehicles, mixed traffic, and

EV traffic)

To contribute to EU legislation effect ion (EU Directives and 2015/996/EC), providing rolling noise coefficients within
e Common Noise Method (CNOSSO -EU), 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 about use and appli of the output of the project,
which will be adopted, through the Regional Env. Agency (ARPAT), supporting the project, 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

5 ional events, alsori people 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

surfaces i ion in further EU and extra-EU scenarios, demonstrating durability and sustainability, through

in- depth LCA&LCCA

A. Preparatory actions

A1 Electric vehicles and their noise emission

‘A2 Quiet pavement technologiesand their performance over time
A3 Tyre role in the new context of EV and ICEV Stakeholders
B. Implementation actions

B1 Tracks design

NGO involved in noise

B2 Tyre-pavement cotpling study and prototype implementation
B3 Pilot area: and

B4 Track efficiency tests in the pilot area

B5 Soundscape analysis

B6 Evaluation of EV noise emissions

B7 Holistic performances of tyres

C. Monitoring of the impact of the project aclions
C1 Monitoring of the impact of the project actior
C2 Life cycle analysis (LCA) and life cycle oosllng (Lcc)

D. Public awareness and dissemination of results
D1 Information and awareness raising activities
D2 Technical dissemination activities to stakeholders

E. Project management

Companies involved in the market
of aspha\l production, Iay ing and

and air pollution
Citizens as beneficiaries Road managers, private
of the mitigation actions and public authorities

and raising v m m responsible for laying roads
. and its

awareness Initiatives

' / management
1\ " Young people and
schools

Researchers and Technicians

in the recycling

materisls for asphalt pmﬂuc( on

Project website: https://life-evia.eu/ L:"%

The sole lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European

Commission forany y be made of
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Lille - France - 11-12 mars 2020

ET VIBRATIONS

€électriques par optimisation de
I'interaction pneumatique-chaussée

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

Université Gustave Eiffel - UMRAE

", Université
)=

Gustave Eiffel ’;}‘ Ce rema

age 2 - Prototype construction

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

» Construction planned in July 2020

; _- Bi-based prototypalrlest-sectlon :
50 m x 8 - {

JTAV 2020 - Lille— France 13 11fo3/2020

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

11fo3/2020
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Lithuania, 21-22 May 2020
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Particulate Matter from Non-exhaust Sources

Filippo G. Pratico "', Paolo G. Briante "

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

Received 04 February 2020; accepted 24 March 2020

Abstract. Air pollution is an important issue worldwide. Solid components in air {particulate matter, PM) originate
from a variefy 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, rainfall, and wind speed. PM
pollution has adverse effects on environment and human health Therefore. it is very important to address sources and
processes involved mm PM generation. Among the existing sources, a special attention mmust be paid to PM enussions
from road fraffic. 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 into 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 emmssion from traffic-related sources. 2) To evaluate existing mitigation measures and to identify new ones to
reduce PM produoction. First results show that: 1) Non-exhaust sources have a different role in PM generation and they
differently affect PMic, PMzs, and PMa1. 2) Even if enussions-related regulations have led to reductions in exhaust
enssions from road traffic, other mitigation measures could reduce the non-exhaust part of emissions (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 Informaton Engineering, Infrastructures and Sustmnable Enerngy
(DIES). University Mediterranea of Reggio Calabra,
Via Graziella - Feo di Vito, snc, 89122 Reggio Calabria, Italy
rosario. fedelefunire.it

Abstract. Smar cities need “intelligent™ infrastructures designed or managed
bearing in mind crucial charmcteristics, such as sustainabality, efficiency, safety,
and resiliency. Several solutions can be adopted, but the key factor for the
success of the solution selected i its ability of improving the management
process. The objective of the swudy described in this paper is to develop a
solution that can be used 1o make smarter the road pavement monitoring and
maintenance. In particular, a Non-Destructive Test (NDT)-based method is
presented and applied aiming at extracting crucial information about the
Structural Health Status (SHS) of the monitored road pavement. Results show
that the method is able (o recognize the presence and the growing of induced
cracks using meaningful feamres extracted from the vibro-acoustic 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 to improve
the road pavement management process.

keyvwords: Smart roads + Susminability -+ Vibro-acoustic signature
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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: 31/03/2023

Acoustic Impact of Electric Vehicles

Filippo G. Pratico Paoclo G. Briante
Depariment of Information Department of Information
Enginearing, Infrastruchires, and Enginearing, Infrastriciures, and
Susrainable Energy (DIIES) Sustainable Energy (DIIES)
University "Mediterranea” Universiny “Mediterranea ™
Reggio Calabria. Ialy Reggio Calabria. Italy
filippo pratico@undre it 0000-0002-0200-7024

Abstract— 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
analyses carried out suggest that research and indusory will have
to minimise the collateral issues posed by a guite probable EV
diffusion. The objective of the study presented in this paper is to
analyse the acoustdc impact of electric vehicles (EV) and to set
up an overall framework for an effective management of their
diffusion. After the objectives, EV overall characteristics are
analysed. EV acoustic performance are then analysed. In the
final discussion, the main characreristics of the required holistic
approach are highlighted. This can benefit both researchers and
practitioners.

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

(Greta Speranza
Department of Information
Enginesring, Infrastruciuras, and
Sustainable Energy (DIIES)
Lniversity “Mediterranea™
Reggio Calabria. 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 pecchioni@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 hvbrid vehicles will be a consistent
portion of traffic flow. Others main objectives of the
project consist in® the combination of knowledge of road
optumization 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 mside very populated urban areas
through the implementation of a mitigation measure

aimed at optimizing road surfaces and tyres of EVs ey BTORS Dec 7-11,2020
{electric vehicles). From a practical pomnt of view. twe
road surfaces. and at least five different EVs (including
tvres spectfically 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 o A*_“_ Ll %F{Rgmza

o e-Forum Acusticum 2020 E—‘J Vie en.ro.se.

Ingegneria

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

Arnaldo Melloni, Gessica Pecchioni — Municipality of Florence (ltaly)
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 b

e

i
HEAD-Genuit-Stiftung

lYS2020 Steering Committee Meeting
16 January 2021

Student competition and Italian events
State of the Art

Sergio Luzzi
Chiara Bartalucci

Promotion — EU Projects

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
academy teachers/students to develop a proposal for the
optimal "EV sound" (low-speed issue).

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?

(=]
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della Toscana

Agenzia regionale
per la protezione ambientale
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LA

etsrpma Nazionale
per la Protezione

@a=, Arpatoscana
2 30 marzo alle ore 09:30 -

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...

dellAmbiente

Agenzia Temi Ambientali

Sei in: Home — Notizie — ARPATnewWs — 2021 — 06921
ARPAT &

ARPAT glornalierc

NEWS =, _

Martedi 30 marzo 2021

¥ ¢ |3

REGIONE
TOSCANA

o Y

QTG issou ARPAT]

[Cerca nel sito

| cercal

Notizie

[ solo nella sezione corrente

Schiume sul Torrente Resco a Reggello (Fl)
Le attivita di laboratorio ARPAT nel triennio 2017-2019

Millumino di mene promuove il salto di specie

Distilleria Deta: sopralluogo ARPAT a seguito di

LIFE E-VIA: un progetto europeo per citta
meno rumorose

Dati e Mappe +

Dati del controllo dei
campi elettromagnetici
(CEM) ad alta frequenza

Tt

Tra gli obiettivi principali del progetto la riduzione del rumore da traffico stradale all'interno di
aree urbane molto popolate attraverso I'ottimizzazione di superfici stradali e degli pneumatici
dei veicoli elettrici. I caso pilota sara realizzato in una strada densamente abitata e trafficata
della citta di Firenze con la stesa di asfalto a bassa emissione di rumore e test legati alla

Concentrazione di attivita
alfa totale, beta totale e
radon-222 in acqua

i di cattivi odori

Documentazione +

Relazione sull'attivita dei
laboratori ARPAT - anno
2019

La Marine Strategy in
Toscana

Il llo dei

al
umano - anni 2015-2017 e
2019

Concentrazione di cesio-
137 nelle acque
superficiali - anni 2011-

di acque refiue urbane nel
2019

Piano delle azioni pesitive
2020 - 2022

/_,,’..:—/ ARPAT @arpatoscana - 30 mar
| progetto @LIFEEVIAT ha I"obiettivo di ridurre il #rumore da traffico stradale
in citta. #Firenze - che coordina il progetto - ospitera il caso pilota: in una
strada di S.Jacopino verra steso asfalto a bassa emissione e ne sara valutata
efficacia/durata arpat.toscana.it/notizie/arpatn...
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Ridurre il rumore del traffico

nelle strade urbane grazie a un
nuove asfalto & bassa emissio-
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ficare | risultati della sperimen-
tazione con "obisttiva di rends-
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Asfalto anti rumore a Firenze, collabora

Lateneo di Reggio Calabria tra i partner del progetto Life E-Via. Sperimentazione

FIRENZE Ridurre
asfalto a bassa ¢

citta capofilae ¢
durante l'estate if

mi della mobihrEremEmTE e
steniblle, ma anche attraverso
passaggiate scnore e interviste
per capire come cambia la per-
cezione del rumara al wariare
della tipalagia di asfalio e divei-
coli @ pneumaticl, Le interviste
saranmo rezlizzate snche su au-
tobus & taxi elettrici coinvolti
nelliniziativa. Limplementazio-
ne del caso pilota neliz CiES 4
Eltensn & pravista duranta |'esta-
e 2030, in via Parsiglio, Il Froget-
to Life E-Via affronta i tema
dell'inquinamento acustico do-
vt 8l rumere del traffice stre-
dale, cencentrandosi su una
prospettiva futura incui i veicaoli
eletirici & bridi saranna una par-
& consistente del flusso di maffi-
co. L'oblettive & ottimizzare
asfalti & pneaumatici per ridurre
il rumars nalie ares urbana, |
Progetta, co-finanziato
dall’'Unione europea attraverso
Il pregramma Life, ha avata ini-
zio & luglio 2019 e terminera &
aennaia 2023,

I'Universita Mediterranea

per ridurre l'inquinamento acustico
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e sperimenta un asfaltoin grado
rre linquinamento acustico

San Jacopino: arriva I'asfalto anti rumore:
Firenze citta pilotain Europaperla
sperimentazione

Si parte in estate da via Paisiello per poi estendere il progetio ad altre aree

Redazione
03 APRI
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1 piti letti di oggi

San Jacopino: arriva lastalto anti
rumore: Firenze citta pilota in
Europa perla sperimentazione

OvY &8 o0 4

R idurre il rumore del traffico nelle strade urbane grazie a un nuovo

asfalto a bassa emissione. E’ lobiettivo del progetto Life E-Via, che vede
Firenze citta capofila e caso pilota per [a sperimentazione: il nuovo asfalto
sara steso durante I'estate in via Paisiello a San Jacopino. Dopo i test sulle
prestazioni, saranno ndividuate alire tre aree per la sperimentazione in citta 1 7
e poi per la diffusione in Iralia e in Europa
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Life E-via

3 APRILE 2021 / La Martinella Di Firenze

ARTE ECULTURA

sperimentazione

Arriva I'asfalto anti rumore, Firenze citta pilota in Europa per la

Si parle in estate da via Paisiello a San Jacoping per pai estendens il progetto ad altre ares

SOCIALE

INCHIESTE

Firenze cittd pilota in  Europa

sperimentazione del progetto Life E-via. Si parte in
estate da via Paisiello per poi estendere il progetto

ad altre aree

INTERVENTI
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Asfalto anti rumore, Firenze citta pilota in Europa
Per sperimentazione progetto Life E-Via dalla prossima estate
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A S. Jacopino arriva l'asfalto anti rumore:

per la

I3 Mi piace

W Invia un messaggio

IL Punto Del Direttore

nelle strade urbane
fo del progetho Life E-
a3 spermentazione; i
San Jacopino
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Press release: "A San Jacopino arriva I’asfalto anti rumore:
Firenze citta pilota in Europa per la sperimentazione"
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A San Jacopino arriva l'asfalto anti
rumore: Firenze citta pilota in
Europa per la sperimentazione

ambiente

03 aprile 2021

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’ I'obiettivo del progetto Life
E-Via, che vede Firenze citta capofila e caso pilota per la
sperimentazione: il nuovo asfalto sara steso durante I’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 ’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 '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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Background
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Azioni

LIFE E-VI4

LIFE18 ENVATIO00201 Electric Vehicle nolse control by Assessment

g i Eapan Ui and optimisation of tyre/road interaction

(’z COMUNED! yntine! >‘.'< Université ‘ univeritd degli st 4041 Vi en.ro.se.
FIRENZE A\ Gustave Eiffel w e Coora 24am Ingegneria

1 dati sull'esposizione dell'Agenzia europea dell'ambiente (EAA) dimostrano che piu 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
dellOMS (Organizzazione Mondiale della Sanita). Il 20% dei cittadini europei & regolarmente esposto a livelli sonori notturni che potrebbero danneggiare

Ia loro salute, nelle aree urbane. Come emerso nella conferenza Noise in Europe (aprile 2017) e nelle linee guida dellOMS
pubblicate nell'ottobre 2018, la maggiore severita 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 deua qualita dellaria, & lintroduzione della mobilita elettrica. Quindi, per
le mutate esigenze dei veicoli elettrici (EV) & bisogno di indagini Infine, anche per lapplicazione della
direttiva 2002/49/CE, risultano attualmente assenti i coefficienti necessari per appllcare il modello CNOSSOS (Direttiva 996/2015/CE), in riferimento ai nuovi
spettri di traffico e al nuovi veicoli.

4 Ridurre il rumore da traffico stradale allinterno di aree urbane densamente abitate, atiraverso lattuazione di una misura di mitigazione volta a
ottimizzare le superfici stradali e | pneumatici dei veicoli elettrici. Saranno testati due superfici stradali, almeno 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'efficit eil iale di mitigazi di ici, 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 della ione UE (Direttive UE 2002/49/CE e 2015/996/CE), fomendo coefficienti di rumore di
rotolamento allintero del metodo comune di valutazione del rumore (CNOSSOS-EU), specificamente per i veicoli elettrici, per i quali i professionisti, le
agenzie e | dipartiment che mirano a sviluppare scenari futuri necessitano di dati.

Contribuire alle politiche nazionali e regionali italiane, emettendo linee guida sulluso e I'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 persone sullinquinamento acustico e sugli effetti di questultimo sulla salute, spiegando le opportunita offerte dai veicoli
elettrici atiraverso specifici-eventi divulgativi e anche la delle persone riguardo al rumore in termini di paesaggio
sonoro e coinvolgendole nellacquisizione dei dati sul rumore.

Dimostrare e promuovere la mobilita sostenibile del trasporto su strada (mobilita elettrica), riducendo l'emissione di rumore di 5 dB(A) in
corrispondenza dei ricettori 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 [a letteratura in materia.

» O N

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

AA. Azioni preparatorie

A1 Veicoli elettrici e la loro emissione di rumore

‘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 asfam

B2, Studio dell’ i i e real del NGO colnvalte nei temi
prototipo diinquinamento acusica »
B3 Area pilota: Alfuazione. Replicazione e trasferibilita @ atmosferico Gestor! di strade, autorith

to o pubblichy
B4 Test di efficienza dell'asfalto nell'area pilota Ricarcatogiissrich sk il

e responsabile della posa
B5 Analisi del paesaggio sonoro i) degi asfalt ¢ della loro
B6 Valutazione delle emissioni acustiche dei veicoli elettrici = gestione
B7 Prestazioni olistiche dei pneumatici

C. Monitoraggio dell'impatto delle azioni del progetto
C1 Monitoraggio dellimpatto delle azioni del progetto

iovani e scuole

C2 Analisi del ciclo di vita (LCA) e calcolo dei costi del ciclo di'vita (LCC) Aziende coirvoito el mercato
della produzione di asfalto, della )
D. Sensibilizzazione del pubblico e diffusione dei risultati posa e del riciclaggio di S—
D1 Attivita di informazione e sensibilizzazione materiali per 1a produzione di Cittadini come beneficiari
D2 Attivita di dit tecnica alle parti N delle azioni di mitigazione
e delle iniziative di
E. Project management sensibilizzazione

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

The sole the content of lios with th authors. It dog e . Noither the EASME nor the European
Commission i y be made of the i i d therei

LIFE &- \///4

Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction
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LIFE18 ENVITI000201 Electric Vehicle nolse control by Assessment
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5 e degi st
Mediterr
diReggio Calabria

Vie en.ro.se.
Ingegneria

somaeR Ontinental b ye Université
FIRENZE C >.'\( Gustave Eiffel

Hintergrund (EEA) zeigen, dass mehr als 100 Millionen EU-| Burger durch gssundhsll.sbelaslsnds Gsréuschpegel beein-
tréchtigt sind. Laul Weltgesundhensargamsallon (WHO) st dabei n etwa jede dritte Person in der der ungesund

ist. 20 % aller Européer, insbesondere in urbanen Gebieten, sind die lich sein kénnen.

Wie in der Noise in Europe Conference (Apnl 2017) und den WHO Richtlinien (Okt. 2018) ausgefihrt wird, miissen EU-Regeln zur Schallquellennormierung

auch mit weiteren effektiven ode« Rel!en und slédlebauhd\en Mal!nahmen kombiniert werden

Eine Manahme, die aligemein als der besle Ansalz zur a i und |m

Umfeld wird, ist die Ei der il Aufgvund der |m Verglelch 2u |

von Elektrofahrzeugen (EV) gibt es einen Bedarf Weiterhin fehlen, selbst unter Berlicksichtigung der

Richtlinie um das CNOSSOS—ModeI (R;ohlllme 996/2015/EC) fur die neuen Fahrzeugtypen und Gerauschspektren

anwenden zu konnsn

Ziele | {  Eine Lammreduzierung fir dichtbesiedelie urbane Gebiete durch die. i von die auf
Stralenbeldge und Rel'en fiir EVs abzielen. Zwel fanf ein mit
und drei Reifen pro (inkl. spezieller EV-Reifen) werden getestet

2 Eine al der Mi ivitat und i von Reifen, und i (z.B.

indigkeil auf Slnem hoheren i L 1L (LCA und
LCCA) werden im die indivi Effizier F Reifen und F zu zeigen,
inkl. eines Vergleichs zmschen reinem Verbrennungs- Misch- und reinem EV -Verkehr).

3 i zur i von EU. (EU Ri und 20 ) durch die
speziell fir Fahrzeuge fr die Common Noise Assessment Methode (CNOSSOS-EU). Dies
und Personen und O I die Szenarien.

durch die F von Richtlinien und zur Nutzung und Anwendung der
dem Projekt wird beispielsweise durch die regionale Umweltbehérde der Toskana (ARPAT) geschehen.

Belzulragen zZu|

die daraus i i und
at, mittels zi i i und sowie
ingen und einer der Eil i in die

trischen) durch i der um 5dB(A) im
zeiiger Reduzierung der CO2-Emissionen um 21% (Werte im Kontext der

Bereich der
Gegebenheite

gruppen

Nit Larm und Lt
5 verschmutzung
Biirger als Nutzniefier “e“"“"'g'e sy Private und sffentiiche
der Schutzmafinahmen Organisationen
und Informations- pu, W verantwortlich fiir
kampagnen \ i Straflenbauplanung und
Straenmanagement

Junge Menschen und
Firmen aus dem Strafienbau

D.6 und der sowie der Asphaltproduktion oder
D1 i und ibilisi des Asphaltrecyclings »
D2 and I

Wissenschaftler, Ingenieure

E. Projektmanagement und andere technische Berufe

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

The sole lies with the authors. It does not necessarily reflect the opinion of the European Union. Neither the EASME nor the European
Commission 2 for any use of the information )

LIFE &E- V/A'

Electric Vehicle nolse control by and optimisation of tyre/road i
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LIFE/ENV/ITO00201 LIFE E-VIA
Project co-funded by the Europsan Commission into the LIFE+2018 Programme.

COMUNED « 4 Vie enrose.

FIRENZE  Z& ingegneria

i Reggin Calabsla

Con il patrocinio di

organizzanao il
WEBINAR

Mobilita elettrica e asfalti a bassa emissione di rumore:
il progetto LIFE E-VIA e altri contributi

14 maggio 2021 h 14.00-16.10

In modalita online sulla piattaforma Microsoft Teams

In collaborazione con

& ,

I/ @ 2 3 e L 1] >~ 1
HEAD acousfics f @ \ " g 44 32 nerel
l [ @ G A nereide

PESCAS | i
—— scopneus

2 ore di aggiornamento per Tecnici Competenti in Acustica

L'aggiornamento per i TCA & riservato ai primi 36 iscritti

Il corso & riconosciuto dalla Regione Toscana con Prot. n. 0177764 del 21/04,/2021
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L HOME WHO WEARE HOW WE WORK WHAT WE DO Q
EURO
CITIES
# | evenis | events list | EEF: people and planet for the green transition * @ v

related issues B EEF: people and planet for the green transition (28-
airquality  circular economy 30 April) W Tweet

citizens  cohesion policy
economic development
energy efficiency ~
funding & investment  governance date 17-03-2021
jobs  participation  procurement publication date  17-03-2021
sustainability  urban planning document type

water start date  28-04-2021

end date  30-04-2021

forums W

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 mornings 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 debafe on driving the transition through recovery and
network with our cities to leamn how we can localise the European Green Deal through a city showcase (open call — got something
fo showcase? Get in touch!).

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
VALTUTAZIONE E OTTIMIZZAZIONE DELL'INTERAZIONE PNEUMATICO/ASFALTO

Raffaella Bellomimi (1), Chiara Bartaluce (1), Arnaldo Mellomi (2). Filippo G. Pratico (3)

1) Vie enro.se. Ingegnenia 5.1l Firenze, raffaella bellomini/@vientose it — chiara bartalucci@vienrose it
2} Comune di Firenze, Firenze, amaldo melloni@comune. fiit
3) Universitd Mediterranea di Reggio Calabna, Begio Calabna, filippo.pratico (@unire. it

SOMMARIO

1l progetto Life E-VIA “Electric Vehicle nolse control by Assessment and optimisation of tyre/road mteraction™, co-finanziato
nell’ambito dell’obiettivo prionitario del Programma Life2018 collegato all’mnquinamento acustico, affronta la problematica del
rumore da traffico stradale. ponendosi 1n una prospethva futura in cu 1 veicoli elettrici e 1bridi saranno una parte consistente del
traffico stradale e combinando asfalti a bassa rumorosita con pneumatic: specifici per 1 veicolr elettnci.

AN

Chiara Bartalucci

IL PROGETTO LIFE E-VIA: CONTROLLO DEL RUMORE
DEI VEICOLI ELETTRICI MEDIANTE VALUTAZIONE E
OTTIMIZZAZIONE DELL'INTERAZIONE
PNEUMATICO/ASFALTO Y — Laura Peruzzi

Ennico Luotto

Patrizia Belluca

Christian Tibone
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25/05/2021 LIFE E-VIA project noise, electric vehides and tyres 5

Objectives

LIFE1B ENVAT/O00201

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.

6-Final prototype after markings

3-Laying of the prototypal test

tioriwith b rubber

Objectives

LIFE18 ENV/TI00201

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 vehidles and tyres

Pilot Area Florence

LIFE18 ENVIT/I000201

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

N

* The pilot area will be the focus of further actions
relating to
+ performance and wear/ageing monitoring of the new surface,
* LCA/LCAA analysis, = - S
+ Soundscape analysis, 3 .2 3

* 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-VIA project: naise, electric vehices and tyres u
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Electric Vehicle nolse control by Assessment
and optimisation of tyre/road interaction

oren Sntinentalh yTg Université “=pan]
PififRze ©Crinenalt )5 Cotave Eitfel m‘

Carsten Hoever — Continental Reifen Deutschland GmbH

carsten.hoever@ conti.de

Warum besondere Anforderungen an
Reifen und Strale fir Elektrofahrzeuge?

Im Vergleich zu Fahrzeugen mit Verbrennungsmotoren...

+ ..sind EVs schwerer. m

+ Hdhere Reifenlast > héheres Rollgeriusch.

+ Stirkere Abnutzung von Reifen und StraRe.

=4 Vie enrose,
s ingegnera

LIFE18 ENV/IT/000201
With the contribution of the LIFE
programme of the European Union

Akustische Aspekte
Weitere relevante
Aspekte

+ ..haben EVs in einem weiten Drehzahlbereich ein hoheres Drehmoment. @

+ Zusétzliche Rollgerdusch-Anregemechanismen.

« Starkere Abnutzung von Reifen und StraRe.

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

* Niedrigerer Rollwiderstand <*h&here Fahrzeugreichweite *hdhere Kundenakzeptanz.

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

LIFE18 ENV/T/000201

Quete: 7 Samer atal muance ot g e
omtye mmis, Ak Tech Reiew 1012043 3452

Anregungsmechanismen des Reifen-/
Fahrbahngerausches

Snap
{tongeneiar

07.06.2021

Absorbierend

e Strallenbelage

Absorption entlang der Luftschallausbreitung

R )
R ((((n,“'

T

7

Minderung von akustischen
Resonanzen in der Aufstands-
flache

Reduzierung des Horneffektes

Horneffekt: effizients Abstrahlung
aufgrund kontinuierlicher

,-\S\ Impedanzanpassung in der
Horngeometrie

5

07.06.2021

‘adnasion *stick/snap” (radial)

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

LIFE18 ENVATI000201

Hauptmechanismus
bei Konstantfahrt

Zusatzlich bei
erhohtem
Drehmoment

Gt U Sorvdoer £ Eamont Tyrefrond s
Ferarance boor s, 02

6

geschiossene
Dackschichten

Auftreffender Schall wird
nahezu komplett
reflektiert

dissipiert

Nachteile:
Verstopfung der Poren

Kirzere mechanische Lebensdauer |

‘Offenpariger Asphalt

Ein Teil des Schalls dringt
in die Deckschicht ein und
durch viskose Reibung

26



Article published in an open access journal

NOISE MAPPING

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

ARTICLE
RANKED
Code: 15

Published by De Gruyter Open Access on June 4, 2021

Road surface influence on electric vehicle noise

emission at urban speed

Julien Cesbron, Simon Bianchetti, Marie-Agnés Pallas, Adrien Le Bellec, Vincent Gary and Philippe

Klein

https:{/dol.org/10.1515/noise-2021-0017

Cite this

DE GRUYTER

Noise Mapp. 2021; 8:217-227

Research Article

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

Philippe Klein

Road surface influence on electric vehicle noise

emission at urban speed
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Abstract: Considering the relative guietness of electric
motors, tyre/road 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 seg-
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 fonction 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 londest road surface depends on the EV model, with an
average close to 6 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

CO2 emission in the struggle against global warming [3].

Another key asset of EVs 1s 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, 5. According
to EEA [6], in 2019 at least 20% of the European popula-
tion was still exposed to noise levels that are considered
harmful to human health. This burden is mainly due to
toad 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

https://doi.org/10.1515/noise-2021-0017
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JTAV 2021 - SEMINAIRE DE TRANSFERT COP ~ ARCHIVES -

Accue] {fa-202 1 -seminaire-de-ransfem-oop/) ¢ JTAV 2021 - Séminaire de trancfert COP (/] taw- 2021 -saminaire-deransfart-copd) | Programme

JTAV 2021 SEMINAIRE DE
TRANSFERT COP

[/TAV-202 1-SEMINAIRE-DE-
TRANSFERT-COP/)

PROGRAMME [/JTAV-2021-

SEMINAIRE-DE-TRANSFERT.
COR/PROGRAMME"

ARCHIVES =

[FARCHIVES/JTAV- 20201

Programme

Lundi 7 juin {séminaire de ransfert COP)

Sh30 - 3h40 Présentation du COP - Axe 3 . Lelong (Uiniv. G. Eiffel/UIMRAE)

= 9140 - 10h05 Présentation de FUMRAE | Piesur (Univ. G. Effel/LIMRAE)

1603 - 10h45 Elaboration de modéles d'émission sonore représentatifs de nouvelles catégories de sources
routires M-A. Palias (Unn. G, Eiffel/UAMRAE)

10h45 - 11h25 Amélioration des méthodes de caractérization des émissions de bruit ferroviaine 0. Chishio

& M-A. Pailas (Uiniv. G. Fiffel/UMRAE)

* Pausg

13h30 - 14h30 Présentation de NoiseMeodelling - Utlization dans Iz cadre de |3 recherche

@ Présentation de NoiseModeling et application £ Aumond [Liniv. G Eiffel/LUMRAE)

e Couplage SymuviafMatSim A Can @ V. Lebescond (Unfv, G, Eiffal/UMRAE]

o Nouveaux déveioppements pour la prise en compte des fagades végétalisées A Gawvreau (LUniv. G,

EiffalfIMRAE)

14h30 - 12h50 Présentation de Foutil PLAMADE et couplage avec MoiseModelling 5. Carfou
{Cerema/DTeciTM} & D. Ecotiére {Cerema/DterEst/UMRAE)
14h50 - 15h30 Impact du bruic des avions sur la santé : ke projet DEBATS A-S, Evrand (Liniv, G,
Eiffel/UMRESTTE)
15h30 Table ronde A, Kavaf & M.-C. Bihoreau (DGITM), #h. Maraval & F. Leray (DGPR), XX {DGAC)

Mardi 8 juin (JTAV)

» 5730 - 5h55 Projet LIFE EVIA : Infiuence du revétement de chaussée sur 'émission sonore des vehicules
slectriques . Ceshron - 5. Blancher, M4 Pallas, A Le Befiec, V. Gary, #h. Kein (Univ. G Eiffal/UMRAE) E
5055 " 10N20 Frofet LIFE Cool & Law Noise ASphalt - Ui des performantes acoustiduss des revscemants de

chauzsée 3 faible bruit dans e cencre vile de Paris C &ibeiro (BruitPant)

10h20 - 10h45 Méthode d'estimation des incertitudes du bruit &olien en conditions favorables & la
propagation B Kayser (Univ, G. Bffel/UMRAE)

10145 - 11h10 Estimation du coefficient d'absorpSion acoustique mayen par des méthodes de machine
learning € Foy (Cerama/DrerEstUMRAE) A, Defaforge & D. DV Carfo fINRIA)

11112 - 11h35 Evsluation environnamentale d'une conduite autonome : méthodologie acoustique at
vibratoire . Duner (CeremaDterN e TEER/ABY)

Pause

-

13h30 -13h55 Création d'une base de données des Poines Noirs du Bruit dans fes Quartiers Prioritaires du
NPNRU L Mazour Cerema/DterNPTEER/ABY)

13155 - 14h20 Rézeau 3 grand nombre de micraphones et problémes inverses mis en jeu Ch
Vamwinzberghe (ISEN ¥Ynoréa Ouest)

14h20 - 14h55 Plate forme experimentale de mesures acoustiques en temps reel 5. Carra V.
Janillan (Acoucitd)

14h55 - 15h20 Prédiagnostic sonore en milieu industrisl : développement d'un "kit
smartphone” leabelfe Smith Yamane & A. Alarcon (EDF)

15h20 Questions diverses - didture des [TAY 2021

o Projet européen LIFE E-VIA (2019-2023) :
= Electric Vehicle Noise Control by Assessment and Optimisation of Tyre/Road

Des recherches en cours a TUMRAE

Interaction

= 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
® https://life-evia.eu/

o Signal d’alerte AVAS : caractérisation sous une approche environnementale
= Comparaison aux niveaux d’émission CNOSSOS-EU [ CNOSSOS-FR

Spectre avec AVAS

Séminaire COP - Univ. Eiffel

I-ll'l“'

0 L, identification from the time signature
for eachrun

Spectre du Ly

SN

o Spectrain 1/3 octave frequency band
between 100Hz and 5000Hz

o Correction of background noise level

it AVAL
kol wilhont AVAS
=t}

7/06/2021

Nissan LEAF - E1
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Video of the prototype construction in Nantes

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

LOW-NOISE ROAD SURFACE PROTOTYPE FOR ELECTRIC VEHICLES

PROTOTYPE DE SURFACE ROUTIERE PEU BRUYANTE POUR LES VEHICULES ELECTRIQUES

wd oa Vie engo.se.
- Ingegneria

LIFE18 ENV/T/000201
l “
uaeQ pntinental % | aP i ¢ Yniversité Univers
ﬁk’mgmh ot @. 22 Glstave et & 17
»

7

The aim of the project is to reduce road traffic noise in urban areas Two 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
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Foglio 1

PROGETTI EURQPEI LIFE NEREIDE E LIFE E-VIA

Asfalti con materiali riciclati contro linquinamento
acustico e a favore della mobilita eleftrica

In ltalia sono in corso due
progetli europei, Life Ne-
reide e Life E-Via, che in-
tendono proporre soluzio-
ni contre [inguinamento
acustico: uno dei proble-
mi ambigntzli che ocea-
no maggiorments 1a sa-
|ute e la qualitd della vita
della popolazione eu

oqefti europei Lile Nerei

de
diare une rispasta

ropea. L'Agenzia Eurapea dell’Am-
biente (EEA) stima infalti che siano
oltre 100 milloni | citiadini europe
gsposti in maniera prolungata & li-
velli d rumore eccessivi e che, per
fuesto, risching Consequenze an-
che gravi per la salute. Stima inolire
che l'inquinamento acustico strada-
le notturno, ancora pil dannoso per
la salute, colpisca almeno il 20%
tella popolazione europes che vive
nelle aree Lrbane,

Alcune tra le azioni pi efficaci in-
trodolte par risolvere questo pro-
blema riguardano [ realizzazione
di pavimertazioni stradali a bassa
grnissione sonord, oflenule anche
con materiali di rciclo, e 1a pro-
gressiva diffusione della mobilita
sleltrica. Nali par analizzare i bene-
ficl passibili derivanti da tali solu-
ziani, Life Nereide e Life E-Via sono
due progetti finanziati dal program-

ma Life, volto a sostenere azioni a
favore dellambiente e del clima.

Il progetto Life Nergide, che si sta
awiando alla conclusione, ha poria-
to allz definizione delle miglion so-
luzionl per realizzare pavimentazioni
eslremamente silenziose e sosten-
Gili, capaci di ridurre il rumore del
traffica fino a 5 dB grazie a un uso
intelligente di materiali quali il pol-
verino di gomma riciclata e il fresato
fasfallo, ollenuto dalla rimozione di
vecchie pavimentezioni. |1 progstio
& quidato dal Dipartimento d'inge-
gneria Civile e Industriale dell'Uni-
wersita di Pisa ¢ vede come part-
ner 1a Regione Toscana e |'agenzia
regionale Arpet, Il centro di ricerca
belgs BRRC, lldasc-CNR e il con-
sorzio Ecopneus. Grazie al progetio
soro state definite 12 ditferenti me-
se0le bituminose, posate su diver-
se strade della Toscana; sono state

poi effettuate misurazioni acustiche
sulle pavimentazion e indagini sul-
la popolazione, per conoscere gl
effelti conoreli su chi vive nei pres-
51 di strade a elevato scorrimento.
Dal eanto sun, il progeto Life E-Via
si sla invece concenlrando sui vei-
coli eletirici e ibridi, studiandone
[interazione preumatico-strada per
individuare e implementare misure
di miligazione del rumare afiraverso
I'ottimizazione sia degli pneumatici
sta del fondo siradale, anche affra-
verso 1o sviluppo di un nuovo asfal-
to “silenziose" messo a punto gra-
Zie a un approccio simile 8 quello
adoltato da Lite Nerside. || progetio
veda coinvoltl il Comung di Firenze,
in nualita di coordingtore, & | par
tner; Continental, (Poal, Universita
Gustave Eiffel, Universits degfl Stu-
i Mediterranea di Reogio Calabria
e Vie En.Ro.Se. Ingegneriz.
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IN VIA PAISIELLO

Arriva I'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. I 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
urbane». 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

© RIPRODUZIONE RISERVATA

Un passo avanti per la costruzione
del sistema tramviario dell‘area
metropolitana

CHE LO RICEVE - 5822

ARTICOLO NON CEDIBILE AD ALTRI AD USO ESCLUSIVO DEL CLIENT!
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E stata incltre svolts una intensa comunicazione sul social network e attraverso contatti diretti con moite

redazioni giornafistiche, con scuole musicali e conservatori italiani.
LIFE E-WiA project [LIFELE ENV/IT/000201): il progette, finanziato dail'Unione Europea, si concentra sulle
AI k potenzialita di utilizzo dei veicoli elettrici ed ibridi, che in future avranno un ruglo importants nel mercato
%mmoﬂe automchbilistico. || progette studia Finterazions pneumatico-strada per individuare ed implementare misure
OEOHO di mitizazione del rumore, attraverso |'ottimizzazione sia degli pneumatici dei veicoli elettrici ziz del fondo
d| ACUShCC] stradale. Inocitre il progetto prevede un'intenszz attivitd di diszeminazione e sensibilizzazione sul tema del

rumors, organizzando anche attivita negli stituti scolastici, inaccordo e in collaborazione anche con Pattivita
portate svanti nelle diverse Nazioni dei partner del Progetto (Italiz, Francia e Germania) nell'ambito di INAD.

INTER N ATI 0 N A L L'evento & stato diffuse principalmente attraverso | seguenti canali:
NOISE AWARENESS DAY M

7 Convegno Nazionzle AlA — Online 24-28/05/2021

INAD Italia 2020-21
“AscoltiAMO i suoni”

#  1¥52020-2021 Steering Committee Meeting — Onfine 16/01/ 2021

Worldwide Students Competition
“My world of sounds”

Diraes comtacts with INAD particiants

Mg e ¥ Imane than 3y

Local koo
Schooh takng poet in the prrdoe HAD sdtan

= Promaotion om WAL scial neworis

- INAT I Furcpe perticpants

Personal contarns

WEB:

- siti internet di: Asseciazione itzliana di Acustica, EAA, Documents Acustica, Y5 2020-21

- siti internet delle scuole e degli Enti partecipanti.
SOCIAL NETWORK:
- pagina facebook: INAD Italiz;

o IR

B 8 i

Y

- gruppo facebook: Moize Awareness Day Italia;

- pagina facebock: Intenational Year of Sound.

Report finale

INAD Italia 2020/21 — Report finaie 12

https://acustica-aia.it/inad/#1579087438323-0-39¢f2-c675844d-d32b
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Abstract submitted to BCRRA conference

“Asphalt concretes for electric vehicles”
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By: UNIRC

Deadline: 31/03/2023

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.

33



SCIENTIFIC PA
Code: 36_11

27th International Congress

on Sound and Vibration Qm’.x% I c sv 27
T con VA AYAE

of Acoustics and vibration (lavy 116 July, 2021
Annual Congress of the International Institute of Acoustics and Vibration (I1AV)
THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PRO-
JECTS AND INITIATIVES

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

Raffaella Bellonum
Vig envo.se Ingegmeria, Flovence, Italy
e-mail: raffaella bellominiavienrase.it

Chiara Bartalucct
Vig en.ro.se Ingegneria, Florence, Italy
e-mail: chiara.bartalucciiaivienrosea.it

Sara Delle Macclue
Vie en.ro.se Ingegneria, Flovence, Italy
e-mail: sara.dellemacchie@vienrose.it

Sound plays an important role in the enjoyment of landscapes as well as in all human activities in-
cluded education and it 15 alse an essential part of communication between nmmans, in the form of
speech and listening, creative sounds and nousic. The Intemnational Year of Soimd (TY'S) is a global
initiative under the TNESCO Charter of Sound No. 39C/39. Tts purpose is to highlight the importance
of sound and the related sciences and technologies in the society and the world. considering landscape
aspects and noise control in natue, in the built envirenment and in workplaces. TY'S 2020-21 includes
activities orgamzed at the rezional. national and mtemational level by the Intemational Comnussion
for Acoustics (ICA). Among them there is a competition for students from around the world on the
theme of "My World of Sounds”. In particular. primary and middle school stadents are asked to pro-
duce drawings, images, patchwork, collages and similar related to their world of sounds, while high
school students are asked to write a verse of the song entitled "We are the sounds of our world”,
inspired by the melody and refrain of the latter. Moreover. several events such as conferences, semi-
nars, workshops but also performances. exhibitions had been mcluded in the program of national IY'S
mihatives. as long as they are consistent with the message of the mitiative. Due to the spread of the
Cowvid-19 pandemic, only few mitiatives took place. nevertheless some international projects have
been camied on. In this paper a general updated overview on activities organised m the frame of the
TY'S s given and the state of implementation of some projects connected with IY'S are shown.
Kevwords: International Year of Sound, UNESCO, worldwide activities, LIFE projects
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The International Year of Sound (IYS) and Projects

The connection between LIFE E-VIA project and I1YS

The LIFE E-VIA project "Electric Vehicle nolse control by Assessment and optimisation of tyre/road interaction”,
which started in July 2019 and will end in January 2023, has been co-financed under the pricrity objective of the
Life2018 Programme related to noise pollution issues.

The project addresses noise pollution due to road traffic noise, focusing on a future perspective in which electric
and hybrid vehicles will be a major part of the traffic flow. The main objectives of the project are to propose
solutions for the reduction of vehicular traffic noise within highly populated urban areas through the optimisation
of road surfaces and tyres of electric vehicles (EVs)

LIFE
ELectric
VEHiCLE

nolse control
by Assesment
and

Sergio Luzzi - International Year of Sound: worldwide projects and initiatives 10
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European 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 harmful to the health of 40 arnaldo.melloni@comune.fi.it

mullion EU catizens of which 8 million are regularly exposed to high traffic noise level at mght. Eu-

ropean policies to redice environmental noise, and in particular road traffic neise, in densely popu- www.life-evia.eu

lated cities are focused on the miroduction of low-noase asphalts and a progressive increase in the use

of electric vehicles. The LIFE E-VIA "Eleciric Vehicle nolse control by Assessment and optimization . T— . Université - w3 dop 1 ¥l Vi

of tyreToad interaction” project. co-funded under the priority objective of the Life2018 Programme "i" W ‘ 2K G:Isvt::: Eiffel @‘ O Py aoed i xnf,,.e.‘r.:;ro'se'

related to noise pollution, addresses the issue of road traffic noise. Specifically, it looks ahead to a
future where electric and hybrid vehicles will be a major part of road traffic and combining low-noise
asphalts with tyres specifically for electric velicles. The LIFE E-VIA project, started in July 2019
with a foreseen duration of 42 months, will foster the application of Directive 2002/4%EC on the
assessment and management of environmental noise and of Directive 996201 5/EC on establishing

common neise assessment methods (CNOSS0S medel), in the context of the promotion and use of State of progress The pilot road
electric vehicles (EVs) and hybnd vehicles. The project will seek to develop a solution to reduce the 1 b e b b el Uy e, e s s o 8 90 i 08 4 Paisalo street is the swisctad plot read {vgnleatioe popuiation densty, without
rolling noise of electne and hybnd vehicle tyres m urban areas, taking account of the curment best ardi f;‘.‘ﬁz’.;'.’.’.,‘: okl o, sk e i, s o o

practices. also addressing the soundscape analysis and cifizens mvolvement.

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

Eeywords: Rolling nodse, electric vehicles, EU policies.
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Technical solutions — road surface

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.

420y A project:n
DAGA 2021

L
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< and tyres FEl

Objectives

LIFE18 ENVIT/000201

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.

Source: . pratic
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ic vehicies and tyres

Why special requirements for tyres and

roads for EV applications?

Compared to classical ICE vehicles...
.

+ .are EVs heavier N

* Higher tyre load = higher tyre/road noise.

« ...exhibit EVs high torque values in a wide range of RPMs,

* Additional tyre/road noise generation mechanisms.

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

DAGA 2020

EVIA project:noise, slectric vehicles and tyrss

LIFE18 ENVITTIO00201

A

LIFE E-VIA: Electric Vehicle Noise Control by Assessment and Optimisation of
Tyre/Road Interaction
Carsten Hoever', Achillefs Tsotras’, Raffaella Bellomini®. Amnaldo Mellons®
! Continental Retfon Deutschland GmbH., Jadekamp 30, 30410 Hannover, E-Mail-carsten haevericonti de

? Vis en ya.se. Ingegneria, Viale Belfiore 36, 30144 Firenze, Traly
* Comune di Fivenze. Diresione Ambiente, via Benedstto Fortini 37, 50125 Firenze, lialy

Introduction

Data collected by the Eropean Environment Azency (EEA)
shows that mere than 100 million EU citizens are affacied by
noise levels mepatively mpacting huwman well-being.
Although noise associated with rail and air maffic cannot be
ignored, a significant contributor fo these high noise levels is
1he road wEnsportaton secor. According to a World Health
Organizetion (WHO) mpom [1] ca. 0% of the EU
populstion sre hsbitually subjected to road traffc noise
levels sbove 53 dBA (the WHO guideline value for outdoor
sound levels [2]). and roughly 10% to levels exceedimg
65 dBA, which for example have shown to lead to 3 20 % to
40% increased msk for cardiovascular disesses [3]
Consequently. the WHO states that “at least one million
healthy life years are lost every year from maffic-related
noise in the western part of Europe” [1].

Road waffic noise comprises of the vehicle's power mrain
noise, rolling noise and ic noise: iti

EV is created. thi also can bave a significam conmbution to
the emission of CO; and other air pollumnts. More
importantly, the tyre rolling resistance bas s large impact on
the achievable mileage of an EV. A large mileage, in nurm. is
cmcial for the public acceptance of EVs as means of
imansportation. Therefare, 2 low noise, low rolling resistance
e is considerbly more bemeficial for EVs tham for
comparsble ICE vehicles

From a purely acoustical point of view, [7e requirements for
EV opplications also chenge because nypicelly EVs are
beavier than comparatle ICEVs and have higher availshle
torque values in a wide range of RPMs. Both increased tyre
Ioad, and incressed tyre torque sre known to lead to higher
tyTe/road noise [4]

To sum up, the LIFE E-VIA project focuses on moise
pollution due to road traffic m a future urban environment in
which electric and hybrid vebicles will be s consistent
portion of the mffic fow. A mejor objective will be the

rolling noise i the primary noise source for rypical internal
combustion engine vehicles (ICEV) st commen urban
driving speeds of Toughly 40kmd 1o 100km'h [4]. Below
these spesds powermain moise domimars, and above
aerodynamic noise. For elsctric vehicles (EV) tyretoad
noise starts to demimate the oversll exterior moise of the
vehicle st even lower speeds becnuse of the lower enzine
moise. Stll, at slowsr speeds EVs exterior noise levels are
lower than for ICEVs which is why electric mobility has
been idenrified as an impormnt way to reduce whan noise
levels. As an sdditions] benefit alsa (local) emissions of CO;
and other air polluranrs ara reduced.

One of the key focus areas of the LIFE E-VIA project is road
traffic noise reduction in deosely populated whan sress.
Noise mitigation measwes are ustally most efficient when
addressing the problam directly at the source. In terms of the
remsining EV traffic noise this mesns that measures simed
at providing noise optimized road surfaces and tyzes have 3
high moise mitigation potemtial Thus, it is one of E-VIA's
objectives to develop noise optimized roads and tyres for
famure elecric mobility mesfic scensrios.

For the optimization of a low moise EV Tyre different
boundary conditions than for an ICEV application need to be
considered. For EVs the relatve conmbuzon of the myre
noise to the overall vehicle noise 1s considerably mcreased
because of the drastically lower drivetrain noise. Because of
the higher drivermain efficiency of elecrrical engines also the
tyre rolling resistance has a relatrvely higher contribution to
the energy consumption of mn EV than for an ICE vehicle
Depending on how the electric energy used for charging the

of o holistic low moise yre 2nd a low noise
road surface, both optimized for the special requirements of
EVs. Within the project 2 fual version of the pavement will
Iater be nsed for Tepaving @ section of & road in Florence,
Haly, This pilot area will be the centre of further
sccompanying scuviges like pwdeline development, local
ination and campaigns, =

analysis, and life cycle (cost) amalysis. Finally, the
measurement date collected during the munrime of the projact
is imended to be msed to update the CNOSSOS model
(Dixective 896:201 SEC [5]) for new traffic spectra and new
electric- or bybrid-powered vehicles.

Project objectives
The project objectives are:

1 To mduce moise for ronds inside very populared
urban areas by implementing mitigation measures
based on noise optimized Toad surfsces and tyres
for EV applications. The tyres will be developed
with a holisnc view which assures that relevant,
non-zeise related performance requirements ke
safery, rolling resistance. or grip are mar.

2 To estimate the mifigation efficiency and potentisl
of tyres, pvements, and tmaffic conditions fe.g.
noise spectra, spesds, mraffic flow) ot a higher,
comprebensive level. For this, Life Cycle Analysis
(LCA) and Life Cycle Cost Analysis (LCCA) will
be performed to demonstrate the individnal and
synergistic efficiency of pavement surfaces, fyres,
and vehicles
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Il caso pilota

Inquadramento
Stato
ante operam

Lavori di
asfaltatura

Stato
post operam
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Dopo una fase progettuale seguita da una serie di accurati imenti di o, sono state selezi 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 pia
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 it fi in Via Paisiello, i dauna
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.

Rimozione asfalto Stesura nuovo asfalto

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

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

LIFE E-VIA

Electric Vehicle nolse control by and optimisation of tyre/road i
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status

Asphalting
works

Post operam
status
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Aftr an il designing stage followed by careful aboratory experiments, two diferent asphalt mixtures have been selected and tested in the experimental
veh n France allowed to choose the most This asphalt

area in Nantes, during the elect

es passages. The measurements cary

mixture contains crumb rubber from recycled tyres and it has been used in the pllot 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. Moreover, the pilot area is characterized by a high level of traffic caused to ts proximity to the city center and
the presence of public offices. In the neighbourhood there are also an important public park (Cascine), urban (Ex.

Tabacchi) and several public services, such as schools, commercial activities and sport installations.

Asphalt removal Laying a new asphalt

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

The sole lies It does not necessarily refiect 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-VIA

Electric Vehicle nolse control by and optimisation of tyre/road i
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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

LIFE E-VIA4
Electric Vehicle nolse
control by Assessment
and optimisation of tyre/
road interaction

(-
¥ FIRENZE

Vie en.ro.se. ye( Université
Ingegneria '~ Gustave Eiffel

With the contribution of the LIFE programme
of the European Union

ExpoMove 21-22 edition

13th - 14t 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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Acoustical characterization of low-noise prototype asphalt concretes
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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) in urban area, the asphalt concrete nuxes have been optumized
considermg 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 formmlation, 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.
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o An exponential increase of electric vehicles (EV) fleet in Europe&

(10.7% of new registrations in 2020) — Source EAFO

oo e mesieeen) o Characterization of road surface texture according to ISO 13473-1 and 1SO 134734
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Low-noise road mixtures for electric vehicles

Filippo G. Praticé!, Gianfranco Pellicano® and Rosario Fedele!

IDIES Department, University Mediterranea of Reggio Calabria. Reggio Calabria. Italy
filippo pratico@unirc.it: gia pellicano@gmail com: rosano. fedele@unire.it

Abstract

The road pavements of the future should be designed to take into account the vanation of the traffic noise
due to traffic increase and electnic velucles (EVs) diffusion. Indeed, EV's are very different from mternal
combustion engine vehicles. Importantly, they could be quieter than traditional vehicles at low frequencies,
but could be noisier at high frequencies. This study aims at presenting the acoustic and mechanical
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 nominal
maximum 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 mechamstic-related strategies such as the addition of crumb rubber could unprove the acoustic
performance. Consequently, there is probably room for improving design criteria.

Keywaords: traffic noise, electric velucles, low-noise road nuxtures, acoustic and mechamical performances,
crumb rubber.
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Task 4) Analysis of the results (5/5)
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Task 2) Design/creation of mixtures/samples with and without TCR (1/1)

* Based on the Superpave mix design method, the optimum %B was 5%. Hence, three
percentages of bitumen per mix type were considered (about 3%, 5%, and 7%).

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

* The TCR was added applying the dry process. TCR seems to negatively affect the
compaction level of the samples (cf. ). Hence, %TCR = 2.

Tabske 2~ Sarmples” compacion and festures.

= : Sunple 2 4B %TCR 21 P——
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Task 3) Testing of samples with and without TCR (1/1)

* Six samples (with or without TCR) were tested using the devices in Figure 2.

* The method and the system used to measure both mechanical and acoustic
responses were developed by the authors of the paper.

Legend: Test = Parameter

b = PTV

¢ = K = Force/Displacement;
MI = Force/Velocity;

Notes. | Corelok machine. 2: Samples. 3: Pendulum fester. 4: Impact hammer. 5: Accelerometer. RAR = Acoustic response to an impact 47
G:Micphine. hammer hit.

Figure 2 - Mamn devices,
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metodo
Superpave

Esperimenti
di
Laboratorio
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LIFE18 ENVITI000201 Electric Vehicle nolse control by Assessment
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tald )‘.'< Université : H
'~" Gustave Eiffel .

LUniversita "MEDITERRANEA di Reggio Calabria (UNIRC) ha analizzato pid di 150 soluzoni presen in letteratura (szrau di usura), basandosi su

«, Vie enrose.

Ingegneria

COMUNEDI (Ontine
E

FIRENZ

acustiche e , con I'obiettivo di le soluzioni pit Sono stati e gli impatti di
ogni soluzione, e sono stati condotti dei lest preliminari. Da un totale di 150 conglomerati bituminosi, sono state selezlonate nove miscele, sulla base delle
seguenti caratteristiche: 1) Risposta Acustica; 2) “Durata di vita", facendo riferimento alle attivita 3)P 4) Frizione; 5 Valore ENDT.

Sulla base di queste caratteristiche, sono stati selezionati conglomerati bituminosi con aggregato massimo nominale di 6 mm (AC6)
Un accurato piano di esperimenti ha permesso di progettare e validare le miscele scelte. Infine sono state progettate e testate due tipologie di miscele
(ACS con e senza polverino di gomma).

Resistenza al flusso d'aria Corelok

Permeabilita Skid Test Sand Patch Test Stabilita Marshall
" = = AL,
Sito web: https://life-evia.eu/ 5
T il fon Tfes with the authers. i does ot mecessarly refict e apinion f the European Urlon. Neither the GINEA ror the Earopean

Commission are responsible for any use that may be made of the information contained therein.
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Il caso pilota a Firenze

Nell'ambiente sonoro che la circonda, in quale
misura percepisce il rumore del traffico ?

LIFE E-VIA

Electric Vehicle nolse control by Assessment

and optimisation of tyre/road interaction

Université

Gustave Eiffel *

20

18
16

Vie en.ro.se.
= ingegneria

Nella seconda meta del mese di luglio 2021 sono stati realizzati gli interventi nel caso pilota di via Paisiello (Firenze):
su un tratto di strada & 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.

Questionari ante-operam

L'ambiente sonoro che la circonda & disturbante?

The sole it

LIFE E-VIA

Electric Vehicle nolse control by A and

= — e e 7
Commission are responsible for any use that may be made of the information contained thereir
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15 10
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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
%
‘abitazione & cambiato negli ultimi mesi? del
Aumentato
16%
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—
e
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Sito web: https://life-evia.eu/ B

does not necessarily reflect the opinion of the European Union. Neither the CINEA nor the European
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Analysis
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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.

(57 |

The pilot case in Florence Delivered Questionnaires
Perception of traffic sounds Is the soundscape disturbing?
25 2
20 &
15
10
10
5
, - i
- [S—
| i ¢
0 Strongly  Disagree  Uncertain  Agree  Strongly N/A
Verylow Low Fair High  Veryhigh NA disagree Agree
W 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 ?

Negative (0-4)
= Irelevant (5)
= posiive (6-10)
A

Increased (0-4)
= Stable (5)

' Decreased (5-10)
un/A

1
Website: https:/life-evia.eu/ ﬁ%

The sole lies with the authors. It do reflect the opi Union. nor the European
Commission are responsible for any use that may be made of the information contained therein.
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Mischungs- Die Universita Mediterranea Di Reggio Calabria (UNIRC) hat zur Flndung eines optimalen Straenbelags mehr als 150 in der einschldgigen Literatur
design erwdhnte Di auf ihre ht Weiterhin wurde dle Umwe\(vemagllchkell
beriicksichtigt und eine Reihe von Vortests durchgefiihrt. Auf dieser Basls wurden von den 150 a neun
wobei besonderer Fokus auf (1) die akustischen Eigenschaften; (2) die auf Basis der i 1 (3) die
die und (5) den END/Wert (gemdR ISO 10844) gelegt wurde Aus dlesen wurden dann
mit einer { von 6 mm (AC8) &hlt. Mittels einer Reihe von
wurden schlieflich die finalen zwei Mischungen entwickelt und validiert. Es handelt sich dabei um zwei AC6-Mi mit/ohne il
Asphaltbeton-
Labor-
experimente

Permeabilitat Reibungsmessung Sandfleckverfahren

‘ Webseite: https:/life-evia.eu/

Die alleinige fiir diese Veré liegt beim Autor. Die Europische Union hatet nicht fir die g
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uresenwvimonzor— Controle du bruit des Véhicules Electriques par
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14 WY, Université 3
COMUNED! itinental® Yo niversite i ] Mediterranca
FIRENZE >A( Gustave Eiffel S eepe Caoria Ingegneria
Conception L'Université « méditerranéenne » de Regglo de Calabfe (UNIRC) a ana\ysé plus de 150 solutions de surface rouuére disponibles dans la littérature, sur la
du mélange base de leurs pou les solutions et impacts ont été
considérés et des tests préliminaires ont été erectues A partir des 150 bétons bitumineux, neuf formulations om ete retenues, selon de nombreux critéres
incluant : 1) la réponse acoustique; 2) la durée de vie aux propriétés i 3) la 4y 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 (AC avec et sans poudrette de caoutchouc).
Compactage 2
Tests en
laboratoire

Résistance au passage de lair i i é écani Corelok

Mesure de la tache au sable

Perméabilité Essais d'adhérence

~ Site web: https://life-evia.eu/

Commission Eumpéelme ne sont responsables de lusage qui pourralt étre fait des tarmations quly sont contenues.
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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 mileage, special

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, handing 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 tyrefroad noise by any of the previously described mechanisms.

Background: Commonly, an increase in tyre load can be

associated with an increase in tyrefroad 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
25 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
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
rolling resistance reasons — which will further increase rolling noise.

Background: Compared to constant speed driving, tyre torque due to acceleration
o 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
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
of maximum torque as well as the RPM range where this is available. Assuming
similar vehicle control systems and driving behaviour to ICEVs this means that tyre
torque is potentially also higher for EVs. Combined with reports that over a third of

Constant speed + torque Torque only

il

s

EV fleet users exhibit a more aggressive driving behaviour a worst
assumption of increased tyre torque for EVs seems reasonable.

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 is frequency

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 »

e
r}

with average ificatic 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

tyre diameter and/or width. The relation between tyre height [l
and width, defined here as height-width-ratic HWR = tyre b | | 4 il
diameter/tyre width, which is important for the amplification of = e
the sound radiation, mostly stays in the same range as Height-width-ratio for the "

¢ e | eightwidth-ratiofor the ypical tyre YT
established for classical ICEV applications. iz6s used by the 50 most sokdICEVS p JEFTFI

in the European market in 2019, 944 fid e
Web site: https://life-evia.eu/ _‘S
7
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Die Rolle des
Reifens im
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Wechsels von
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Fahrzeug-
gewicht
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Elektrofahrzeuge (EV) unterscheiden sich von iren Gegenstiicken mit Verbrennungsmotor (ICEV) in vielen Technik- und Designaspekten. Einige dieser
Unterschiede kénnen einen Einfluss auf das durch dle Rel'enr haber\ Dabei handelt es sich z.B. um
erhdhte Fahrzeuglasten aufgrund des fiir nétigen iegewi spezielles aufgrund der
speziellen D von i Motoren und der oder neue Reil o tall-and- welche aus Griinden der
Reichweite, des Handlings oder der Asthetik eingefiihrt werden. In einer Analyse des europalschen EV Marktes wurde deswegen untersucht, inwieweit es
systematische Unterschiede zwischen EVs und ICEVs gibt, die das Reifen-/F dur konnen.

Universith degli Studi 3 A%
Mediterranca
di Reggio Calabria

Vie enro.se.

Ingegneria

COMUNED!

QWP FIRENZE

Ausgangslage: Eine erhohte Reifenlast kann mit einer Zunahme -
des Reifen-/Fahrbahngeréusches in Verbindung gebracht werden. ™ H < i
Der Umfang dieses Lasteinflusses héngt u.a. vom Reifen, dem H H
Filldruck, der und dem ab. In der
Literatur  wird typischerweise eine Zunahme des Gesamt-
schalldruckpegels um 0,5 dB bis 2,5 dB pro Lastverdopplung
berichtet. Falls eine Erhdhung der Reifenlast auch einen erhdhten
Fiilldruck oder eine geénderte Reifenkonstruktion verlangt, ist mit
einer weiteren Zunahme des Rollgeréusches zu rechnen.

Beobachtung: Die Ergebnisse zeigen, dass EVs im Durchschnitt
ein 20 % bis 25 % hoheres Leergewicht als ICEVs haben und ein
etwa 10 % bis 15 % hoheres Maximalgewicht. Dies hat einen
negativen Einfluss auf das Reifen-/Fahrbahngeréusch. Oftmals liegt
zusitzlich — aus Griinden der Lastkapazitét oder der Reichweite —
ein erhhter Flldruck vor, durch den das Rollgerausch potenziell
weiter zunimmt.

Im Vergleich zur kann ein Rei durch
Beschleunigung oder Bremsen das Rollgersusch um mehrere dB(A) erhdhen. Der

mfang dieser Zunahme héngt wiederum vom Reifendesign und den
Betriebsbedingungen ab. Verursacht wird diese Zunahme durch kiei
Adhésions- und Friktions-prozesse welche zu Phanomenen wie stick/slip oder
stick/snap filhren. Diese erzeugen zusétzliche tangentiale Vibrationen der
Profilblcke, die unter freien Rollen nur von geringer Bedeutung sind.

Aufgrund Daten zum EV-Reif und des
Einfl von i und dem ist eine
konkrete Aussage schwierig. Das Motordrehmoment ist fir EVs nahezu immer
héher, sowohl al als auch als Umdr in dem dieser
erreicht wird. Wll'd von &hnlichen Kontrollsystemen und zumindest nicht deutlich
passiverem  Fahrverhalten ausgegangen, bedeutet dies, dass  das
Reifendrehmoment von EVs mit groer Wahrscheinlichkeit auch haher ist.

Die s der Umgebung des Reifen-/Fahrbahnkontaktes wird durch
die einem Horn ahnelnde Geometrie zwischen Reifen und Fahrbahn verstarkt. Fir diese frequenzabhéangige
Verstérkung sind fiir komplexe Vorbeifahrtsituationen Erhdhungen 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.8. 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.

Neue i z.B. tall-and- 2
narrow, werden nicht in groRen Umfang von Evs benutzt. Im IS
Gegenteil, fir EVs die auf klassischen ICEV-Plattformen B
basieren, ist im Normalfall keine Anderung der ReifengroRe zu L
beobachten. Fiir neue EV Plattformen ergeben sich oftmals nur i
geringe o = 0|8 |
in Form einer Ie\cmen Zunahme von Reifenbreite und/oder N
Felgendurchmesser. Das Verhéltnis zwischen Reifenhohe und

5 4 5 by . " Height-width-ratio fur die typischen
—breite, hier definiert als height-width-ratio HWR = ReifengroRen, die von den 50 meist-

Relfendurchmesser/Re|fenbrelte, welches fir die Verstirkung verkauften Fahrzeugenauf dem
der ist, liegt im Marktin 2019 benutzt
elben Bereich wie fi Kassische ICEVs. wurden

\ Webseite: https://life-evia.eu/ -:8

| ie atteinige fir diese Verd liegt beim Autor. Die Europélsche Union haftet nicht fiir die Verwendung der darin enthaltenen Informationen. |
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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 Intermal Combus-
tion 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 study is
to define what are the most important aspects that road
pavement designers should take into account. For this rea-
son, in this papet, the noise emitted by EVs was analysed,
considering parameters (e.g., speed and frequency) and
comparisons, in order to identify crucial characteristics.
Results show that EV neise could call for the improvement
of pavement acoustic design due to the Acoustic Vehicle
Alerting System (AVAS), high-frequency peaks, and noise
vibration harshness.

Keywords: Internal combustion engine vehicles, Electric
wehicle, Traffic noise, Road pavement design

1 Introduction

‘We tend to think that Electric vehicles (EVs) are quite silent,
but it was amply proved that electric motors can emit
noise [1). The advent of EVs into the current traffic-noise-
related ecosystem can be compared to the intreduction of
a new species in a given ecosystem (2], which need to be
studied considering different points of view, L.e., of authori-
ties, pedestrians, drivers, and designers. Hence, designers
should consider the impact of EVs on noise maps (espe-
cially in urban contexts), and take this into consideration
when designing future low-noise road pavements (3.

*Corresponding Author: Rosario Fedele: University Meditar-
ranea of Reggio Calabria, Reggio Calabria, Italy; Email:

resario. fedele@unire. it

Filippo Giammaria Pratic: University Mediterranea of Reggio
(Calabria, Reggio Calabria. Italy

The first outcome of the studies mentioned above refers
to the “excessive quietness” of EVs, especially at low speeds,
e.g, Sound Pressure Levels lower than 56 dB @about 10
km/h, cf. also 4] This may affect the safety of pedestrians,
riders, and Internal Combustion Engine Vehicles (ICEVs)
drivers [4-6]. In order to solve this problem, regulation and
systems have been proposed as discussed in the following
(see Section 1.3).

Ancther important aspect related to the noise produced
by wehicles (including EVs) is the tire/road interaction.
Hence, solutions related to tires and roads were proposed.

Focusing on tires designed for EVs, Ejsmont et al. (2015)
|7] concluded that these special tites generate noise similar
to general use tires, and that a small noise reduction can be
possible if narrow tires with big cuter diameter are used. In
2016, Pallas etal (2016) and Czuka et al. (2016) [8, 9], within
the FOREVER project, investigated the tire/road noise of
EVs, and the “low-noise tires” concept (using one EV and
nine different tire sets) concluding that:

1. The rolling noise of light EVs does not differ from the
one of conventional vehicles.

2. Ecological tires {i.e., which reduce consumption) and
current tires for EVs do not reduce significantly the
rolling noise.

Mohammadi and Ohadi (2021) [10] proposed a novel
approach to design quiet tires, based on multi-objective
minimization of generated noise. In this latter study, all the
predominant mechanisms related to tire road noise (tex-
ture impact, tread impact, air pumping, pipe resonance,
Helmholtz resonance, air cavity resonance, and horn ef-
fect) were included in the model. On average, this allowed
reducing of about 2 dB(A) the total noise (cormesponding
to 80% reduction of the normalized texture impact noise),
and of Z7'% the average normalized sound of a patterned
tire, by modifying of about the 10% its structural and tread
pattern parameters.

For quiet asphalt pavements, it is important to point
out that their sound absorption can be modelled (11, 12]
and measured using in-lab and on-site methods [13]. Fur-
thermore, road sound absorption is related to several pa-
rameters (Le., thickness, porosity, air flow resistivity, and
tortuosity]), and more attention should be paid on the im-
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within the range 500 Hz-1.6 kHz, while for heavy EVs
is within 630 Hz and 2.5 kHz).

5. Based on measured data, the equivalent frequency
{Le, the frequency, selected 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 B0O Hz, respectively. While the
same parameter for heavy FVs and heavy ICEVs is
1000 He and 630 Hz, respectively.

6. Simulations showed that if the percentage of EVs in-
creases of 1045, the noise of the waffic low decreases
of 7 dB(A).
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Figure 3: A-weighted Sound Pressere Lavel (Statistical Pass-By
methad, 150 11819-1:1997) of ICEVs at different speeds (* = heawy
vehicle) [31, 32, 45].
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The following figures (Figures 3-5) show several noise
spacira related to both light and heavy ICEVs and EVs (31, 32,
37, 45, 52). In particular, these figures report the A-weighted
Sound Fressure Level of

1. ICEVs (see Figure 3) and EVs (see Figure 4), moving
at different speeds (370 kmy/h), measured applying
the Statistical Pass-By method (150 11819-1:1997).

2. EVs(see Figure 5) moving at constant speeds, derived
applying the method described in the 150 36211:2015.

Note that the measurements related to heavy vehicles
were pointed out by using asterisks.
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Figure &: A-weighted Sound Pressure Leve! (Stafistical Pass-By
methed. IS0 11819-1:1007) of EVs at different speads (*= heavy
wehicle; ** = motoroycle) [31, 32, 45, 52].
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