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ACTION B3
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Although not foreseen in the original project proposal, a long-
term (2 weeks) ante and post- noise monitoring campaign has
been carried out in two different monitoring positions.

1 monitoring position has been established in correspondence
to the section of the road that has been interested by the LIFE E-
VIA asphalt and the other one in correspondence to the section
of the road interested by the new but standard asphalt.
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A traffic counter has been positioned on light poles both
in the ante and post-operam phase in similar positions, in
order to be able to weight measured noise levels
according to traffic flows in different periods.
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Ante and post-operam noise measurements campaign

Ante-operam noise measurement campaign has been carried out by VIENROSE

Period: 23" June — 15t July 2021

Post-operam noise measurement campaign has been carried out by I-POOL

Period: 17-28t September 2021

Data analysis (VIENROSE): ONGOING

Results are expected within the current week
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ACTION B5
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Three different templates in Italian/English language have been drafted, they
will be optimized as soon as activities will be definitively planned:

B5.1 Soundwalks and interview during the EV festival

B5.2 Interview in the pilot road on an electric taxi

LIFE E-VIA

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

LIFE18 ENV/IT/000201

B5.3 Interview 0O

Deliverable Report on Action BS

Content Three guestionnaire formats

Action/Sub-action B5.1/85.2/B5.3

Status - date 30-09-2020

Authors Raffaella Bellomini, Sergio Luzzi, Francesco Borchi, Lucia

. . . . Busa, Sara Delle Macchie, Gianfrancesco Colucci

B5.3 Ante- and post-operam interviews with residents ,

Beneficiary WVIENROSE

Contact person Faffaella Bellomini

E-mail raffaella. bellomini@vienrose.it

Project Website https:/ /life-evia_eu/
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B5.3 Ante- and post-operam interviews with residents

COMUNE DI

» 9 FIRENZE

DIREAONE AMBIENTE
SERVIZIC Rfuti, kgiene Pubblica, Ambsentale = del Temtorio

PO Igiene Pubblica, Ambiertale & Vivibiit Urbana

Firenze, 2 luglio 2021

Oggetto: Avviso somministrazione questionario ai residenti di via Paisiello

N A couple of days before the questionnaires’
il comune di Firenze é il capofila del progetto LIFE E-VIA (Electric Vehicle nolse confrol by Assessment and delivering’ an informative Ietter haS been

optimization of tyre/road interaction/Controllo del numore dei wveicoli elettnel mediante valutazione e

ottimizzazione dell'interazione pneumaticofstrada — www life-evia eun) co-finanziato dallUnione Europea. 11 p rovi d e d to res i d e ntS .

progetto & iniziato nel 2019 e si concludera ad inizio 2023.

Frale aziomi che verranmo realizzate nel progetto, vi & 1a stesa di un asfalte oftimizzato per la nduzione del mmore
inun’ area pilota, individuata dal Comune in un fratto di Via Paisiello, compreso tra via Rinuceini e via Vivaldi
Tra 1 van obiettivi del progetto vi & anche quello di sensibilizzare i cittadini sui temi dell'inguinamento acustico e
sugli effetti sulla salute, spiegando le cpportumiti offerte dai wveicoli eleffrici attraverse eventi specifici di
divulgazione e promezione ¢ indagando anche sulla la percezione del mumore da parte delle persone, mediante
I'utilizzo della metodologia di analisi del paesaggio sonoro.

A tal fine, un incanicato dal comune di Firenze e da Vie en1o.se Ingegneria si presentera presso il suo domicilio,
nel giorm § e 7 luglio 2021 e le consegnera un breve questionario da compilare al momento, fomendole qualche
semplice istmzione. Per la compilazione saranne necessari al massimo 3 minuti. I1 questionario sara poi ritirato
dallo stesso incaricato. 51 precisa che I'incaricato non accedera alla sua abitaziene, ma sosterd all’esterno e sara
dotate di tesserino di riconoscimento.

1l trattamento dei dati personali avverra in moedo riservato e la successiva pubblicazione dei risultati sara realizzata
con modaliti tali da non consentire la nconducibilita delle risposte espresse alla persona intervistata.

La ningraziame anticipatamente per la cortese e preziosa collaborazione.
Per ultenion informazioni:

Ing. Chiara Bartalucci — 055 4379140

Dott.ssa Gessica Pecchioni — 0535 2625360

11 Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze
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B5.3 Ante-operam interviews with residents

COMUNE DI

YW % FIRENZE

DIFEJONE AMBIENTE
SERVIA0 Rt kgiene Pubblica, Ambientale e del Temtono

PO Igiene Pubblica, Ambienale & Vivibilts Urbana

Firenze, 7 lugho 2021

Oggetto: Compilazione e ritire questionario progetto LIFE E-VIA

(Gentile cittadina /o,
come da comunicazione scritta ncevuta lo scorso 5 Iuglo, nell’ambito del progetto europeo LIFE E-VIA -

www life-evia eu) coordinato dal comune di Firenze, é in corso un’indagine sulla percezione del mmore rivolta ai
residenti di via Paisiello.

Alleghiamo alla presente il questionario che le chiediamo gentilmente di compilare. Le chiediamo, inoltre, di
contattare I'incancato dal comune di Firenze e da Vie en ro.se Ingegneria (Ing. Chiara Bartalucei — Dott.ssa Guha
Tannuzzi, tel. 035 4379140, e-mail chiara bartaluceii@vienrose if) per concordare 1l ritiro del questionano.

Nel caso in e abbia gia neevuto il questionario nei giomi 6 e 7 lugho 2021 e lo abbia gia compilato, le chiediamo,
analogamente, di contattare l'incaricato dal comune di Firenze e da Vie en ro se Ingegneria (Ing. Chiara Bartalucei
— Dot ssa Giulia Ianmuzzi tel. 053 4379140, e-mail chiara bartaluceiirvientose it) per concordare 1l ritiro.

Ficordiamo che il trattamento deil dati persomali avverra in mode miservato e la successiva pubblicazione dei
nisultati sara realizzata con modalita tali da non consentire la riconducibilita delle nisposte espresse alla persona
mtervistata.

La nngraziame anticipatamente per la cortese e preziosa collaborazione.
Per ultenon informazion::

Ing. Chiara Bartalucci— 055 4379140

Dott.ssa Gessica Pecchioni — 055 2623360

Il Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze
n‘x} . | ':,-'.-1_,'.*'— e
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COMUNE DI oA, Vie enJro.se.

A FI IQ"NZF. e Ingegnernia

THE PROJECT

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. As emerged in Noise in Europe Conference (April 2017) and in the WHO guidelines published in October
2018, the increased stringency of EU at source standards needs to be balanced against other effective measures such as road
surface and/or tyre improvements and urban planning measures as well. One of the solutions universally recognized as the
best to reduce noise in urban areas, from both the point of view of noise and air quality, is the introduction of electric mobility.
Therefore, the project LIFE E-WIA (Electric Vehicle nolse control by Assessment and optimization of tyrefroad interaction—
www_life-evia.eu) 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 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 .
The Project LIFE E-VIA, co-financed by the European Union through the Life programme, started in July 2019 and will end in
January 2023. Il Progetto, co-finanziato dall’Unione Europea attraverso il Programma LIFE, ha avuto inizio a luglio 2019 e
terminera a gennaio 2023. The project is coordinated by the Municipality of Florence and involves as partners the
Mediterranean University of Reggio Calabria, Continental, Vie en.ro.se Ingegneria, University Gustave Eiffel and |-POCOL.

THE SURVEY
The goal of this guestionnaire is to collect dato on the perception of the soudscape. In addition to some initial general questions,
we kindly ask you to answer 10 questions related to the perception of the soundscape dose to your home. Your personal data
will be treated as strictly confidentiol and the publication of the survey results will ensure the non-recognition of the responses.
Please answer all guestions in order, following the instructions provided.

PERSOMNAL INFORMATION

11. Age: O18-25 [O26-40 0O4155 O5665 06675 O=>75

12 Gender: O Female O Male

13. Education: 0 Primary school O Middle School [ High School O Bachelor's Degree [ Ph.D. [0 Master
14. Occupation:

15. City of Residence:

I6. Nationality:

D1. Does your home have windows overlooking via Paisiello? O No [ Yes

D2. If so, which are the rooms that overlook via Paisiello?
(Make an X mark in the box for each room overlooking via Paisiello)
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B5.3 Ante-operam interviews with residents

Room Owerlooking wia Paisiello

Bedroom ] 9. Do you think that your health can be affected by the reduction of noise levels dose to your home?
Single Badroom O [Please tick the box that best matchies your opinion

Livingroom 0 [ Wotataw | 0 [ 2 | 2 [ 3 [ 4] s [ 6] 7 8 [ 3 [10] Suey |
Kitchen u

Bathroom O D10, How do you assess your sensitivity to sounds?

Other: ... [Please spedify) O] [Please tick the box that best matchies your opinion

[ verytow | 0] 1 ] 2] 3] 4] s ] 6] 7] 8] 3 [ 10] veryHigh |

D3. How do you assess the intensity of the following four types of sound in the soundscpe around you?
[make an ¥ mark for each type of sound in the box that best matches your opinion)

Tvpe of sound Very Low Low Fair High Very High
Traffic |eg. Cars, motorcycles, clacsen ...) [] 1 o | []
Mechanical/electrical sounds [es. music,
industries, sirens, constructions...)

Anthropic sounds |es. voices, laughter,
children, steps...]
Nature sounds (2=, wind, rustling leaves,

birds ._.)
Dd. How do you assess the quality of the soundscape around you?
[Please, tick the box that best matches your opinion)
0 1 [ 2 | 3 | a4 | s [ & [ 7 | & | s 10
Very Bod Excellent

D5, Do you think the soundscape around you is appropriate for this place?
{Please, tick the box that best matches your opinicn)
Absolutely L] 1 2 3 4 5 & 7 8 9 10 | Completely
inappropriate appropriate

D&. To what extent does it agree with the following statements about the sound environment around it??
{Pleasze tick the box that best matches your opinion for eadh row)

The soundsca Stro Meither agree
is: - disagln'geI: Disagree iy disaE:'ree
Enjoyoble | [ ||
Chaotic ] [ ||
interesting 1 [ O
Boring ] 1 |
Relaxing ] [ |
Disturbing ] [ |
Lively ] 1 1
Monotonous ] | |

Bgres Strongly agree

O7. How do you assess the quality of the urban landscape around you®
[Please tick the box that best matchies your cpinion)
| VeryBad | 0 | 12 | 2 ] 3 ] 4]l 5] 6] 7] 8| 9 [ 10| Excellent |

D, Do you think that implementation of intersentions for the reduction of noise could increase the value of your home?
[Please tick the box that best matches your opinion)
[Notatall | 0 [ 1 J 2 7 3 ] a5 6] 7] 859 [1w] Suey |
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B5.3 Post-operam interviews with residents

COMLINE DI

YW FIRENZE

DIREZAIOME AMBIENTE
SERVIZIO Rfut, bgiene Pubblica, Ambientale e del Temtoric

PO Igiene Pubblica, Ambientale & Vivibilta Urbana

[Firenze, 20 settembre 2021

Oggetto: Compilazione e ritiro questionario post-operam progeito LIFE E-VIA

(Fentile cittadina‘o,

come da comunicazione scritta ricevuta lo scorso 3 luglio, nell’ambite del progette europec LIFE E-VIA -
woww life-evia en) coordinate dal comune di Firenze, & in corso un’'indagine sulla percezione del mmore nvelta ai
residenti di via Paisiello.

In aggiunta al questionario da lei gentilmente compilato a luglio prima che venisse realizzata la stesa di un asfalto
ottimizzato per la riduzione del mumore in un tratte di Via Paisiello, le chiediamo cortesemente di compilare un
nuove breve questionario che alleghiamo alla presente.

Per qualsiasi dubbio nguardoe alla compilazione pud contattare 1'incaricato dal comune di Firenze e da Vie enro.se
Ingegnenia (Ing. Chiara Bartalucci e-mail chiara bartaluccii@vienroseit — Dottssa Giulia Jannuzzi e-mail
ginlia iannuzzi@vienrose.it, tel. 035 4379140).

Una volta compilate da lei ed eventmalmente dal suol familian, le chiediamo genfilmente di lasciare 1l
questionari‘o nella cassetta delle lettere dell'impianto sportive M. Pacini dell’A S D LF. Firenze Calcio, in via
Paisiello 151, entro 1l 28/09/2021.

Ricordiamo che il trattamento dei dati personali avverra in mode riservato e la successiva pubblicazione dei
nsultat sara realizzata con medalita tali da non consentire la riconducibilita delle nsposte espresse alla persona
Intervistata.

La nngraziamo anticipatamente per la cortese e preziosa collaborazione.
Per ultenion informarioni:

Ing. Chiara Bartalueci (Vie enro.se Ingegnena) — 055 4370140

Dott.zza Gessica Peccluom (Comune di Firenze) — 055 2625360

1l Responsabile
Dr. Arnaldo Melloni — Direzione Ambiente comune di Firenze
."\.-_‘\‘ . | |;L_L|'¢'_ e

LIFEAENV,TTOO020] LIFE E-WIA
Progetto co-f gt dalls Commissione furopea nell'ambito del Progromme LIFE+2028.
K COMUMEDN « 4| Vie enro.se.
- a I NJ.L. —am Ingegneia
THE PROJECT

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 Eurcpeans are regularly exposed to night sound lewvels that could
significantly damage health, especally 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. As emerged in Noise in Europe Conference [April 2017 ) and in the WHO guidelines published in October
2018, the increased stringency of EU at source standards needs to be balanced against other effective measures such as road
surface and/or tyre improvements and urban planning measures as well. One of the solutions universally recognized as the
best to reduce noise in urban areas, from both the point of view of noise and air quality, is the imtroduction of electric mobiliy.
Therefore, the project LIFE E-VIA (Blectric Wehicde nolse control by Assessment and optimization of tyre/road interaction—
waw. life-evia.eu) 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 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 .
The Project LIFE E-VIA, co-financed by the Eurcpean Union through the Life programme, started in July 2019 and will end in
January 2023. Il Progetto, co-finanziate dall'Unione Europea attraverso il Programma LIFE, ha avuto inizie a luglic 2019 e
terminera a gennaic 2023. The project is coordinated by the Municipality of Florence and involves as partmers the
Mediterranean University of Reggio Calabria, Continental, Vie en.ro_se Ingegneria, University Gustave Eiffel and |-POOL

THE SURVEY
The goal of this guestionngire is to collect dota on the perception of the soudscaope. In oddition to some initial general guestions,
we kindly ask you to answer 10 guestions reloted to the perception of the soundscope dose to yowr home. Yowr personal data
will be treated as strictly confidentiol and the publicotion of the survey reswits will ensure the non-recognition af the responses.
FPlegse answer all guestions in order, following the instructions provided.

PERSOMAL INFORMATION
1. Age: 1825 [O2640 [DO41-55 05665 [0&6-75 O=7s
12. Gender:  [JFemale [0 Male
13. Education: [] Primary school [ Middle School [ High School [ Bachelor's Degree [ Ph.D. [l Master
14, Ocoupation:
I5. City of Residence:
I&. Mationality:

Dl. Dioes your home have windows overlooking via Paisiello? [l Mo [ Yes

D2. i s, which are the reoms that owverlook via Paisiello?
{Mzake an X mark in the box for each room overlooking via Paisiello)




LIFE18 ENV/IT/000201
LIFE E-VIA PROJECT
11 October 2021 - Vie en.ro.se Ingegneria

B5.3 Post-operam interviews with residents

Room Overooking via Paisieilo DE. To what extent has the noise of traffic you perceived changed in the past months?
Bedroom - (Please tick the box that best matches your opinion)
Sinele Bedroom — Increased Stoble Decreased
—= — Very much fairly slightdy Slightly Fairly ery much
Livingroom = [i 1 2 3 4 5 3 7 8 ] 10
Kitchen O
Bathroom
Other: ..occoooveveeeeenen... | Pleiase specify)
9. How do you assess the effects of the re-paving of via Paisiello with the new asphalt on the traffic sound you perceive
from your home?
D3, How do you assess the intensity of the following four types of sound in the soundscpe arcund you? [Please tick the box that best matches your opinion)
[make an X mark for each type of sound in the box that best matches your opinion)
- — - Neguative Irrelevant Positive

Type of sound Very Low Low Fair High Very High Viery much Fairty slightly Foo Abbastanza Malto
Traffic |eg. Cars, motoroycles, clacson ) ] [ u | [] 0 1 2 3 a T 6 7 3 g 10

Mechanicalfelectrical sounds |2s. music,
industries, sirens, constructions.. )

D10, Do you think that the implementation of a low-noise asphalt has increased the value of your home?
1 [ O [] [Please tick the box that best matches your opinion)
[Notatall [ O [ 1 [ 2 T 3T a5 6] 71859 |10] Suey |

Anthropic sounds (5. voices, laughter,
children, steps...)
Nature sounds (25, wind, rustling leaves,

birds ...)
D11. Do you think that your health can be improved by the recent reduction of noise levels dose to your home?
[Please tick the box that best matches your opinion)
Dd. How do you assess the quality of the soundscape around you?
[Flease, tick the box that best matches your opinion] Wotatall | 0 | 1 | 2 [ 3 | a| s ] 6| 7] 8|3 [10] suey |
o | 1 ] 2 [ 3 [ a4 | s | e [ 7 | & | s | 1w
Very Bad Excellent D12, How do you assess your sensitivity to sounds?

[Please tick the box that best matches your opinion)
[ Veytow [ 0] 1 [ 2T 3l a4l sl 6] 7181 8 |10 [ veyHin|

D5, Do you think the soundscape arcund you is appropriate for this place?
|Please, tick the box that best matches your opinicn)
Absolutely 1] 1 2 3 4 5 & 7 B 5 10 | Completely
inoppropricte appropriate

D%, To what extent does it agree with the following statements about the sound envirenmient arcund it2?
{Please tick the box that best matches your opinion for each row)

The sound Str Meithe
S-DI:.I scape . ongly Disagree 2 _r agree
isz dizagree nor disagree
Enjayable u m|
Chaatic a L
Interesting o [l
Boring ] [l
Relaxing u ||
Disturbing u O
Lively u m|

Monotonous 1 |

Agrese Strongly agree

O7. How do you assess the quality of the urban landscape around you?
[Please tick the box that best matches your opinion)
[ veryBagd | 0 [ 1 [ 2 1 3] a ] s 6] 71 8] 3 |10 ] Excellent




LIFE18 ENV/IT/000201
LIFE E-VIA PROJECT
11 October 2021 - Vie en.ro.se Ingegneria

Collected questionnaires

Ante-operam

Delivered Filled Delivered Filled Expected to be filled
92 56 101 38 ~ 18




LIFE18 ENV/IT/000201

LIFE E-VIA PROJECT

11 October 2021 - Vie en.ro.se Ingegneria

HOW DO YOU ASSESS THE QUALITY OF THE SOUNDSCAPE
AROUND YOU?

Excellent 42

Bad quality 0-3
39% m4-7

Fair

Very bad  Excellent

HOW DO YOU ASSESS THE INTENSITY OF
TRAFFIC NOISE IN THE SOUNDSCAPE AROUND
YOU?

wLOW
W FAIR
W HIGH

High 73%

Surely/Yes

DO YOU THINK THAT THE IMPLEMENTATION OF INTERVENTIONS FOR
THE REDUCTION OF NOISE COULD INCREASE THE VALUE OF YOUR
HOME?

No

2%

0-3
m4-7
m8-10

Not atall  Surely

Surely
75%

DO YOU THINK THAT YOUR HEALTH CAN BE AFFECTED
BY THE REDUCTION OF NOISE LEVELS CLOSE TO YOUR
HOME?

2% No

Not atall  Surely

64%

Ante-operam analysis

HOW DO YOU ASSESS YOUR SENSITIVITY TO
SOUNDS?

Very Low 3%

0-3

Medium™ 4-7
45% msg-10

High
52%

Very Low  Very High
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Preliminary post-operam analysis

HOW DO YOU ASSESS THE EFFECTS OF THE RE-
PAVING OF VIA PAISIELLO WITH THE NEW
ASPHALT ON THE TRAFFIC SOUND ?

NR 3%alNegative 5%

Irrelevant
18%

Negative Positive

The overall analysis should be completed by
mid-November.

DO YOU THINK THAT YOUR HEALTH CAN BE
IMPROVED BY THE RECENT REDUCTION OF NOISE
LEVELS CLOSE TO YOUR HOME?

m0-4
m5
Probably 16%
m6-10
ENR
Surely 63%
0 - 10

Not atall  Surely
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B5.1 Soundwalks and interview This activity is going to be anticipated.

TEMPLATE OF THE QUESTIONMAIRE RELATED TO SUB-ACTION BS.1 N eXt Ste pS :

General soundscape perception

LISTENING POINT N. {to be repeated far eoch listening point) 1 )

Question n. 1: Type and intensity of sounds heard at this listening point P u rC h a SI n g Of I n St ru m e ntat I O n to Ca rry
[make an X mark for eac Interaction between different electric wvehicles and asphalts O ut b i n a u ra I reCO rd i ng a n d re p rOd u Cti O n

Ouestion n. & How do you assess the intensity of noise produced by the wehicle passing through asphalt n.17

Traffic

Mature sounds [make an X mark in the box that mast closely matches your opinion) . . . . .
This questionnaire | [~ Veriow o -— pe—— 2) Recording of acoustic climate inside EV
E-WIA [LIFELE ENVY

Mechanical/electrical s

The goal af this guy and ICE VehiCIES

listening points amng
optimized for the Question n. 2: Type and

perceived both outy [make an X mark in the box that most closely matches your opinion)
[make an X mark for eac

Flease answer all g Mot at all Only a little To some extent Rather much Very much 3) Organization Of Soundwalks and
Your persaonal dota

the non-recogniio] | Trarhe recordings’ reproduction

Question n. 8 How do you assess the intensity of noise produced by the vehicle passing through asphalt n.27

Question m. 7: Inyour opinion, how annoying is the noise proeduced by the vehicle passing through asphalt n, 17

Mature sounds

N make an X mark in the box that most closely matches your opinion
Personal data Anthropic sounds [ Y ! F :

Wery low Lowwr Fair High Very high

Age:O0<20 [O2 Mechanical/electrical s

Gender: O Female|  Cuestion n.3: How doy

Question m. 9: Inyour opinion, how annoying is the noise proeduced by the vehicle passing through asphalt n.2?
[make an X mark in the

[make an X mark in the box that most closely matches your opinion) |

City of residence . Bad

Mot at all Only a little To some extant Rather much Very nl Question n. 11: Imagine being in an Internal Combustion Engine Wehicle and listening to the noise produced
inside it. How do you assess the quality of the soundscape?

ualification: [ els
a [make an X mark in the box that most closely matches your opinion)

O] master Question n. 4: Do you th To be repeated for ali the different combination between EVs and asphalts oddresses Bad Poor Fair Good Excellent

[make an X mark in the

. Listening of recordings made inside electric and internal combustion engine wehicles
Employment: .. Absolutely
inappropriate Question n. 10: Imagine baing in an Electric Vehicle and listening to the noise produced inside it. Hyg To be repeated for il the different combination between ICEVs and asphalts addresses
assess the guality of the soundscape?
[make an X mark in the box that most closely matches your opinion) -
Personal sensibility
Question n. 5: How do | Bad Paoor Fair Good Excell Question n.12: Do you feel sensitive to noise?
[make an X mark in the H [make an X mark in the box that most closely matches your opinion]
Bad Mot at all Only a little To some extent Rather much Very much

To be repeated for oll the different combination between EVs and aspholts oddresses
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B5.2 Interview in the pilot road on an electric taxi during the EV Festival

TEMPLATE OF QUESTIOMMNAIRE RELATED TO SUB-ACTION B5.2

Florence, date

Imterview abowt “LIFE E-VIA t
managed by Vie en.ro.se Ingegne

This guestionnaire has been designed and it will be distributed by Vie 4
E-WIA (LIFE1E ENVAT/000201) Eurapean project co-funded by the Eur

The goal of this questionnaire is to collect doto on the perception of ©
toxi, porticulary, after its passing through three different types of asg
is perceived both outside and inside the vehicle [making people listen

Plegse answer all guestions in order, following the instructions prowvid)

Your persanal dota will be treated os strictly confidential ond the pub
the non-recagnition of the responses.

Personal data

Age:O0=20 [O20-35 O38-50 O51-65 Oes-80 [O=30

Gender: O Female O Male

Oy of rEs il emCE e

COuealification: O elementary diploma O middle school diploma O

[ master

Ly o L =T SR P R

Interaction between different electric wvehicles and asphalts

OQueastion n. 1: How do you assess the intensity of noise produced by the vehicle passing through asphalt n.17

[make am X mark in the box that most closely matches your opinion)

Wery low Lowr Fair High

Question n. 2: In your opinion, how annoying is the noise produced by the vehicle

[make an ¥ mark in the box that most closely matches your opinion)

Listening of recordings made in open field condition

Question n. 7: Listen to the recording made in open field condition along this road and related to the noise
produced by an Electric Viehicle. How do you assess the gquality of the soundscape?

[make an X mark in the box that mast clozely matches your opinion)

Mot at all Only a little To some extant Rather mul

Bad Poor Fair Good Excellent

Question n. 3: How do you assess the intensity of noise produced by the vehicle

[make am X mark in the box that most closely matches your opinion)

Very low Lo Fair High

Quastion n. 4: In your opinian, how annoying is the noise produced by the vehicle

[make an ¥ mark in the box that most closely matches your opinion)

To be repeated for all the different combination between EVs and asphalts addresses

Question n. 8: Listen to the recording made in open field condition along this road and related to the noise
produced by an Internal Combustion Engine Vehicle. How do you assess the guality of the soundscape?

[make an X mark in the box that mast clozely matches your opinion)

Mot at all Only a little To some extent Rather mul

OQueastion n. 5 How do you assess the intensity of noise produced by the vehicle

[make an X mark in the box that most closely matches your opinion)

Very low Lowar Fair High

Bad Poor Fair Good Excellent
To be repeated for all the different combination between ICEVE and asphalts oddresses
Personal sensibility
Question n.9: Do you feel sensitive to noise?
[make an X mark in the box that maost clozely matches your opinion)
Mot at all Only a little To some extent Rather much Very much

Question n. &: In your opinion, how annoying is the noise produced by the vehicle

[make an ¥ mark in the box that most closely matches your opinion)

Mot at all Only a little To some extant Rather mul
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Communication, dissemination, awareness raising

1. Awareness raising

a) Number of entities/individuals reached/made aware

For the evaluation, the number of people participating to the activities foreseen by Action D.1 will
be considered mainly according to the number of:

- people visiting the project’s website

- people participating in the INAD (International Noise Awareness day) initiatives organized every
year

- followers of the project’s social network (Fb, twitter, Linkedin)

- people participating to the “Week of Sound” initiative

- people participating to the EV Festival

- listeners to the radio campaign

- participants to workshops/events fully dedicated to the project

In order to calculate the above-reported number, depending on the typology of event, online
registration will be foreseen, or paper-based registers will be kept, while dedicated statistics will
be used for the website and for social networks.
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Report about website statistics

Updated to September 2021

Average visit duration (min)
00:05:46
00:05:02
00:04:19
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LIFEFENVATO00202 LIFE E-WIA
Project co-funded by the European Commission into the LIFE+2018 Programme.

t' -
dl" f COMLUME DI ) ] d ! ll"f'lrle en.rg.se, :\::':‘llrl:r"ri:;ﬂq:.:“ Srudi
K ] I_' I I{J:,NZI:, ..-L. MCJaLnena : dl Reggin Calabng

Con il patrocinio di

organizzano 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

HEAD acoustics L XY - I d
| e relge
l'l s @
= DmanlJE “

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

N° of participants - about 130

Type of participants - about half of them engineers, about 20%
acousticians, the rest architects, university researchers and
other technicians and employees of administrations/public
bodies (in addition to those from co-organisers)

Technical experts in acoustics who received training credits - 34
Authorities involved (among the participants) - Bolzano

Province, Como Province, ARPA, Aosta Valley Region among the
main ones, as well as several Italian universities
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LIFE18 ENVIITIO00201 Electric Vehicle nolse control by Assessment
Frsroganns o ronchn tnin and optimisation of tyre/road interaction
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editerranca ;
i Reggio Calabria Ingegneria

COUUNED: Ontinental . ye( Yniversité
FiEhze © D2{ Gustave Eittel QUlgss

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

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

Hintergrund

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

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

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

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

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

Eine Verbe:

serung des offentlichen Bewusstseins fir schadliche Gerauschbelastungen, die daraus resultierenden Gesundheitsgefahren und
die damit N

len Mogllchkelten der "Elektromobilitét, mittels zielgerichteter Informationskampagnen und -veranstaltungen, sowie
rchy Soundscape-Befragungen und einer der Einbeziehung in die Gerduschdatenerfassung..

ischen) StraBenverkehrs durch Reduzierung der Schallbelastung um 5dB(A) im
tiger Reduzierung der COZ-Emlssmnen um 21% (Werte im Kontext der
s der entsprechenden theratur) —_——

T hhaltlgen (ele

1 achen in entsprechenden Szenz /nvinnerhalb und auBerhalb der EU durch
der Losungen mittels LCA undLi

ahigkeit ) Y / .
gsfahrzeugen 4 Interessengruppen /

Mit Larm und Luft-
verschmutzung
beschéftigte NGOs

ng der Nutzung gerét schoptlmlerte StraBenob
ellung der Haltbarkeit

MaBSnahmen

Private und dffentliche

Organisationen
und Informations- W verantwortlich fiir
kampagnen t &l C Stralenbauplanung und
- )

I X A missione! ‘I g
f gseigenschaften von Reife C x - StraBenmanagement
C.Monitoring der Wirkung der ProjektmaRnahmen '
/

2 Biirger als Nutzniefler
der Schutzmafinahmen

C1 Monitoring der Wirkung der Projektmanahmen 2

C2 Lebenszyk _CA) und Lebenszykluskosten (LCC

Junge Menschen und
n Firmen aus dem StraRenbau Schulen
D. Offentliches Bewusstsein und Verbreitung der Ergebnisse sowie der Asphaltpreduktion oder
D1 Informations- und Sensibilisierungsmalnahmen des Asphaltrecyclings

D2 VerbreitungsmaRnahmen and technische Interessengruppen

N /

"

Wissenschaftler, Ingenieure

E. Projektmanagement und andere technische Berufe

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

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

LIFE/ENVATO0D201 LIFE E-VIA
Project co-funded by the Europegn Commission intg the LIFE+2018 Programme.

. RormE
N Universita degli Studi
COMUNED! @ Vie en.ro.se. | Medierranea
I . I I{I '.Nf{l'. Ingegneria c=z=: di Reggio Calabria
o

Con il patrocinio di

AN

ASOCKIA0NS
e & g's
o ACUslion

organizzano il

WEEBINAR

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

AR e .
£ e s -
.l F.E.5.C.A.5 ke
e 2COpRheUs -

2 ore di aggiornamento per Tecnici Competenti in Acustica

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

Il corso & riconosciuto dalla Regione Toscana con Prot. n. 0177764 del 21/04,/2021
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EUROCITIES: ENVIRONMENTAL FORUM
Issued on: April 2021
By: Comune di Firenze

HOME WHO WE ARE HOW WE WORK WHAT WE DO Q
CITIES
# | events / events list /| EEF: people and planet for the green transition * @ v

related issues B EEF: people and planet for the green transition (28-
air quality  circular economy 30 Apl’”) W Tweet

citizens  cohesion policy
economic development

energy efficiency

funding & investment  governance

forums H
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

We are delighted to announce the theme of our EEF hosted online by Porto and Guimaraes as "people and planet for a green
transition”. Join us for three mormings between 28, 29 and 30 April as we discuss what it means to transition to a healthy and
thriving city for all, explore case studies and analyse how we can achieve the status of a thriving city moving forward.

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

Driving the green transition through recovery

Wednesday 28 April @ 09.30-13.30 CET

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

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

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

http://members.eurocities.eu/eurocities/calendar/events list/EEF-people-and-planet-for-the-green-transition-28-30-April-WEBP-BZ7C6B 23
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Aszgociazione Italiana di Acustica

47° Convegno Nazionale

] 24-28 maggio 2021
ASSOCICFIONE

Italicno

. f - 4 -
Cll ACUENCA

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

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

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

SOMMARIO

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

Chiara Bartalucci

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

PNEUMATICO/ASFALTO Patrizia Bellucai

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

Technical Organisation (ETRTO)

Issued on: May 2021
By: Continental

Deadline: 31/03/2023

SCIENTIFI
Code: 36_8

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

LIFE E-VI4

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

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

Carsten Hoever — Continental Reifen Deutschland GmbH

a4 Vie engose.
- Ingegneria

carsten.hoever@conti.de

Objectives

o
LIFE1& ENVITIO00201

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

3-Laying of the prototypal test
_section with crumb rubber

| 6-Final prototype after markings

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

Objectives

LIFE18 ENVIITIO00201

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

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

Pilot Area Florence

oW
LIFE1E ENVITT/000201

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

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

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

25/05/2021 LIFE E-WIA project: noise, electric vehides and tyres 11
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AWAREN
ACTIVITIES

Electric Vehicle nolse control by Assessment

LIFE18 ENV/IT/000201

L IFE E-VI4 ks

and optimisation of tyre/road interaction

Absorbierende StralSenbelage

Carsten Hoever — Continental Reifen Deutschland GmbH

carsten.hoever@conti.de

Warum besondere Anforderungen an

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

geschlossene Offenporiger Asphalt
Deckschichten

Auftreffender Schall wird Ein Teil des Schalls dringt

@

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

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

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

+ Niedrigerer Rollwiderstand =hohere Fahrzeugreichweite =hdhere Kundenakzeptanz.

Anregungsmechanismen des Reifen-/
Fahrbahngerausches

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

Snap-in/-out von Blcken
[tmngmntizl]

stick/slip {tangential] 4

SHSH

07.06.2021

‘adhsion “stick/snap” [radial)

1))

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

LIFE18 ENVIT/000201

Hauptmechanismus
bei Konstantfahrt

Zusatzlich bei
erhéhtem
Drehmoment

o 26



ARTICLE
RANKED
Code: 15

Article published in an open access journal
NOISE MAPPING

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

N ACCESS

Published by De Gruyter Open Access on June &, 2021

Road surface influence on electric vehicle noise
emission at urban speed

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

https://doi.org/10.1515/noise-2021-0017

https://doi.org/10.1515/noise-2021-0017

Cite this

DE GRUYTER

Noise Mapp. 2021; 8:217-227

Research Article

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

Philippe Klein

Road surface influence on electric vehicle noise

emission at urban speed

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

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

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

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

3
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LOW-NOISE ROAD SURFACE PROTOTYPE FOR ELECTRIC VEHICLES

PROTOTYPE DE SURFACE ROUTIERE PEU BRUYANTE POUR LES VEHICULES ELECTRIQUES

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

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

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

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

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

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

-

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

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

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

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

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

Arriva l'asfalto
anti rumore

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

& RIPRODUZIONE RISERVATA

metropolitana

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

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

/
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Report finale

E stata inoltre swvolta una intensa comunicazione sui social network e attraverso contatti diretti con molte
redazioni giornalistiche, con scuole musicali e conservatori italiani.

LIFE E-WIA project [LIFE1S ENV/IT/000201]): il progetto, finanziato dall’Unicne Europea, si concentra sulle
potenzialitd di utilizzo dei veicoli elettrici ed ibridi, che in futuro avranno un ruglo importante nel mercato
automabilistico. || progette studia Vinterazions pneumatico-strada per individuare ed implementare misure
di mitigazione del rumore, attraverso 'ettimizzazione sia degli pneumatici dei veicoli elettrici sia del fondo
stradale. Incltre il progetto prevede un'intensa attivita di disseminazione & sensibilizzazione sul tema del
rumaore, organizzando anche attivita negli istituti scolastici, in accorde e in collaborazione anche con |attivita

portate avanti nelle diverse Nazioni dei partner del Progetto (Italiz, Francia e Germania) nell'ambito di INAD.

L'evento & stato diffuse principalmente attraverso i seguenti canali:
CONVEGNI:

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

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

Worldwide Students Competition
“My world of sounds”

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

- Local schools

- Schook taking part in the pravioss INAD sditenu
- Pramaftion on INAD social networks

- INADin Furepe participants

Fersonal contacis

WEB:

- siti internet di: Associazione [taliana di Acustica, EAA, Decumenta Acustica, Y5 2020-21
- siti internet delle scucle e degli Enti partecipanti.

SOCIAL NETWORK:

- pagina facebook: INAD kalia;

- gruppo facebook: Noise Awareness Day [talia;

- pagina facebook: Intenational Year of Sound.

IMNAD Italia 2020/21 — Report finale 12

https://acustica-aia.it/inad/#1579087438323-0-39¢cf2-c675844d-d32b
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Annual Congress of the International Institute of Acoustics and Vibration (ILAV)
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THE INTERNATIONAL YEAR OF SOUND: WORLDWIDE PRO- A ©T13 5503 Education and awareness about importance of sound and noise effects
JECTS AND INITIATIVES e o

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

e-mail: sergio. luzzil@vienrosa. it

Raffaella Bellomini

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

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

The International Year of Sound (1YS) and Projects

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

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

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

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

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

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

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

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

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

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

optimisation of tyre/asphalt interaction
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Why special requirements for tyres and

roads for EV applications? Objectives

Compared to classical ICE vehicles...

...are EVs heavier.

* Higher tyre load = higher tyre/road noise.

Boure priee Bel S AL

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

Sowrca: F. Stabtir ot al,; nflasncs of drivieg loigus

+ Additional tyre/road noise generation mechanisms. v Sl o o: Wl of Sy ey

..i5 there an even increased focus on low rolling resistance for EVs.
* Reduced rolling resistance = increased milage = increased customer acceptance.

LIFE E-V1A project: noise, electric vehicles and tyres

LIFE18 ENVIITI000201

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.

Seonum | Seeuario 2

e —
T —
MITH [ ]
e |
e o e

IR-th
Phd
HT e

il

TTTRTE  —
source: F. Praticd et al., Energy and Environmental Life Cycle Assessment of Suistainable onp e —
Pavement Materials and Technologies for Urban Roads, Suistainability 2020, 12, 704 L5 [ ————
-G0% - 0% 0% B 40 GG RIPG IOON 6T 80N -N0% 0% NPG A0 GG BD% LDN%
LIFE E-VIA project: noise, electric wehicles and tyres 7

DAGA 202

Technical solutions — road surface

Road surface:

F-Laying of the prototypal test

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

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

dBA

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

ct'0m with crumb rubber

&= 55 dBA

MI P OPCR A M2 M E1 EI

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



LIFE E-VIA: the pilot case (IT)

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

NOTICEB

ITALIAN L

LIFE E-VIA

LIFE18 ENV/ITI000201 Electric Vehicle nolse control by Assessment

e R and optimisation of tyre/road interaction

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

FIRENZE Al Gustave Eiffel

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

di Reggio Calabria Ingegneria

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

Inquadramento
Stato
ante operam

Lavori di
asfaltatura

Rimozione asfalto Stesura nuovo asfalto

Stato
post operam

Sito web: https://life-evia.eu/ _:'§>

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

LIFE E-VIiA4

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

Ante operam
status

Asphalting
works

Post operam
status

LIFE E-VIA4

LIFE18 ENV/ITI000201 Electric Vehicle nolse control by Assessment

e st v and optimisation of tyre/road interaction

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

FIRENZE Al Gustave Eiffel

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

di Reggio Calabria Ingegneria

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

Pilot case
section

Asphalt removal Laying a new asphalt

Sito web: https://life-evia.eu/ _:'§>

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

LIFE E-VIiA4

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

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

NOTICE

FRENCH L

LIFE E-Vi4

wrenewrmen  Contréle du bruit des Véhicules E!Et:tliques par
e —— I'évaluation et I'optimisation
de l'interaction pneumatique/chaussée

sk eondinen Université B Ui il ] Vi E0,M05E,
;EE. PEiii ey @utinemials §o¢ it @ G =

L projer ADres une premidne phaze de concaption sukds deypaneances en BOombore dAtallies, el EnmDeT O 12 SEisCHoNNAS et t=shes Sur A Zone ExpArTEntaE
pilota g Mantes, AU passage de vENCUET SecTgues. Las mesores eTechstes en Srance ont parmis Midenthiar l= matangs be plus performant. Ceme formuie de
béton bituminee content de 3 gommE pRovenant e pREUS recyTEs 2 3 S50 oHisde dans le paojet plioke @ Flonence 3fin Fanalyser ks avantages en matén
e neduction du bruft de Tafc. La nus Faisisio @ &t célsctionnés comme zone plioke. Ele s Carachinize par uns forts denste de iogements, La section ol jes
travaL de pose ol beton Ditsminewy ont She réaises actrectigne a4 & sans unique. D pius, sie presens un nieay Sies de TaTc ol & 3 prosimbe du o
wilie =t & |a prés=nce dstabissements pubiics. Cans |= quarier, on ouve également un Imporsant pare pubic (Cascine), des opsrations de nehabiftation
wrbaine (Ex. Mantatura Tabacohi) et divers stablssements pubics, T8 que O=s SCoies, des activitss commerciaies af des instalations sportives.
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NOTICE

GERMAN

EA LIFE E-VIA

PrTrp— Electric Vehicle nolse control by Assessment
e A T e and optimisation of tyre/road interaction
ek imntinental % =2 Université 1 | ¥ [yl Wi o g,
ﬁ}[ﬁ}m& ( Y2€ cctave Eiffe LAY . W
Die Por- Als Ergebnis siner infislen Desigrphase gefoigh von usfassenden Laboneyperimenian wunden swel Asphafmiscrangen ausgesssd und au’ ainer Teskeche
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imer EaEe mit der susgewanken Mischung asphaiien, om das Foenial zur Vemngerung des Sratenverceirsitrms o untersuchen. Ba der susgewahizn
Wia Palziefo handst es sich um ene Enbahnsimsge, die i Bersich der Nemspralenung gemade verfr Die Usgebung s sefgrund Iheer Nahe zam
Sindireninum durch sime hohe Wobndichi= und =in hofes Jerishrsaucommen pekenrosichnet In der Nachbarschaft git es wederhin sinen bedeydsndsn
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Ergebnis
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LIFE E-VIA: Laboratory experiments(EN)

Issued on: September 2021
By: UNIRC
Deadline: 31/12/2022

NOTICEB
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AXPEMENTS

LIFE &-VIiA

Electric Vehicle nolse control by Assessment
and optimisation of tyre/road interaction
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* AUGUST 2020
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Asphalting works in the pilot case in Firenze . MARCH2020 (G ARPAY Agencia Regionale perla Protezione A A ——
Last week, asphalting works were carried out in Via Paisiello, the pilot case of the LIFE E-VIA EUROPEAN PROJECT. The * FEBRUARY 2020
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type of asphalt applied was studied in the project and will reduce noise pollution from vehicle traffic. * JANUARY 2020 europeo-per-citte-meno-rumorose; hitps://iwitter.com/arpetoscanastatus/1376T843404T359900875-20;

https facebook.com /Arpatnews/photos/a.482336455275977/1876010439241898,
« DECEMBER 2019
Read More... « NOVEMBER 2019 B CrTTADI REGCIO CALABRIA hétp: fwwwreggiocal it fon-line Home htmi

* OCTOBER 2019
30 June 2021 + SEPTEMBER 2019 @mmps evracoustics.ong
Video of the prototype construction in Nantes “Low-noise road surface
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The video of the prototype construction in Nantes (deliverable of the E-VIA project) “Low-noise road surface prototype e EUROPEAN TIRE AND RIM TECHNICAL ORGANIZATION (ETRTO)

for electric vehicles” is now available on the official YouTube channel of UMRAE-UniEiffel and on the UMRAE website. To

view it click here: https://www.youtube.com/watch?v=r8BL3jHEBOO Activities: presentation shown by Continental to the European Tire and Rim Technical Organizstion (ETRTO 2021): https://life-evia.eu/presentations/id-36_8-
J ! p f-the-project-to-th pean-tire-and-rim-techni nisation-etrto/

7
Read More... ‘ EURGCITIES http:/jwww.eurocities.eu

Activities: networking activities and information exchanges about LIFE E-VIA project and related activities have been carried out by Comune di Firenze during the
“Environment um” held on 28-30 April 2021: http://members.eurocities.eu/eurocities/calendar/events_list/EEF-people-and-planet-for-the-green-transition-
2R-W-Ansil WFRP-R7TCAR
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LIFE E-VIA Technical Meeting
Reggio Calabria / Videoconference
11" Ocotober 2021

Technical progress of actions:
A1 - Electric vehicles and their noise emission
B2 - Tyre-pavement coupling study

Julien CESBRON, Marie-Agnes PALLAS, Simon BIANCHETTI

Université Gustave Eiffel (UNI EIFFEL)
Joint Research Unit in Environmental Acoustics (UMRAE)
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a"; Action A1 - EVs and their noise emission

o Preparatory action (Months 3 to 9)

o Literature review considering different aspects:
= EV fleet and distribution across Europe
(linked with action B2 and B3)

LIFE E-VIA

= Changes in driVing Style Of EV and impaCt on nOise “Electric Vehicle nolse control by Assessment and
optimisation of tyre/road interaction”
(Ilnked with actions B1 and BZ) LIFE18 ENV/IT/000201
= Noise source emission of EVs S C T —
(linked with action B2) == =
= Noise perception of EVs - e L o i,
(linked with action B5) e —

= EV consideration in noise prediction models
(linked with action B6)

o Contributing partners: UNI EIFFEL, VIENROSE, UNIRC
o Deliverable validated on 12/06/2020

LIFE E-V1A - Technical Report Action A1

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 2 11/10/2021




=9 Action B2 - Tyre-pavement coupling study

o Implementation action divided in 4 sub-actions:
= B21: Acoustical characterization of EVs on existing tracks (UNI EIFFEL)
* Months1to 9 -done
= B22: Construction of a B1-based test track prototype (UNI EIFFEL, UNIRC)
* Months 8 to 13 - done
= B23: Characterization of the B1-based prototypal test section (UNI EIFFEL, IPOOL)
* Months 13 to 16 — on-going
= B24: Selection of optimized EV tyres (CRD, UNI EIFFEL)
* Months 15 to 27 - on-going
o Contributing partners: UNI EIFFEL, UNIRC, IPOOL, CRD

11/10/2021

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 3



e ion B2 — Tyre-pavement coupling study

[ 2019
jul |aug |sep |oct
M.1|M.2|M.3|M.4 .

Al
A2 |
A3 !
B1
B1.1 |
B1.2 1
B1.3 .
B1.4 |
B2
B2.1 |
B2.2 ]
B2.3

2 |
B3 ]
B4
B4.1 |
B4.2 ]
B5
B5.1 1
B5.2 ]
B5.3
B6 ]
B6.1 1
B6.2
B6.3 1
B6.4 |
B7
BS
c1
2
D1
D2
E1

o Milestone: B2 Tyre-pavement coupling study — Prototype realization — 30/09/2021
o Deliverable: B2 Report on prototype implementation and tyre/road noise performances — 30/11/2021

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 4 11/10/2021




a"; Action B21 - Acoustical characterization of EVs

o Measurement campaign performed on UNI EIFFEL reference test track

2228

grille de Planches de mesure d'ahdérence 1901 2000 2050 2085 2300
calage caméra | | | |: :| | |
L N =
1 A N

L IE1 c2 _]:__L fa ———{:—9]——]—{———m"]---" }_j _ZoneCSA__ _W
T = &1 G2 G0 G2z W
" ' E I 12150 e

Al
| | (RN
1378 1506 1522 1622 1631 16811701 1781 S

1837 ‘
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N - 1SO 10844 E1 - DAC0/10 E3 - SMA o/10

3 impervious
road surfaces

M3 - VTAC 0/4

3 absorbing
road surfaces
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umr
ge Action B21 - Acoustical characterization of EVs

o Types of pass-by measurements
= Standard Controlled Pass-By (CPB) on all road surfaces (E1, E3, N, A, M2, M3
= Microphone array pass-by measurements (only on N road surface - 1ISO 10844 )

o Pass-by conditions:
= Constant speed : from 20 to 110 km/h in 5 km/h steps
= Full acceleration for start speeds from o0 to 50/90 km/h initial speed Ty
= Deceleration with friction brake from 50 to 70 km/h initial speed (August 2019) s
= Regenerative deceleration from 40 to 9o km/h initial speed (July 2020)

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 6




umr
ge Action B21 - Acoustical characterization of EVs

o 3vehicles tested in August 2019 o 5 vehicles tested in July 2020
Renault Kangoo ZE and Diesel Nissan Leaf #1 BMW i3

+ Renault Zoe #2

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 7
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umr
ge Action B21 - Acoustical characterization of EVs

Vehicle Tyres Vehicle Tyres
Michelin Energy EV Michelin Energy EV
Renault ZOE #1 185/65 R15 88Q Renault ZOE #2 185/65 R15 88Q
Michelin Energy Saver : Michelin Energy Saver
Renault Kangoo ZE 195/65 R15 95T Nissan Leaf #1 205/55 R16 91V**

Bridgestone Ecopia EP500

BMW i3 175/55 R20 89T (front)
195/50 R20 93T (rear)

Michelin Pilot Sport S
235/35 ZR20 92Y

Michelin Energy Saver

Renault Kangoo D 195/65 R15 95T+

Tesla Model 3

Michelin Primacy#

Peugeot e-208 195/55 R16 87H

* Tyres also tested in laboratory by CRD within action B2/B7
** Tyre size to be optimized on the prototypal test section (cf. conclusions of action A3)

11/10/2021
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a"; Action B21- Acoustical characterization of EVs

Histogram CPB noise levels at 50 km/h — August 2019
(regressed, corrected at 20°C, including all vehicle noise sources)

ZOE #1 KANGOO ZE KANGOO D
70 70 70

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 9
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amer ction B21 - Acoustical characterization of EVs

Histogram CPB noise levels at 50 km/h — July 2020
(regressed, corrected at 20°C, including all vehicle noise sources)

. PEUGEOT e-208 o ZOE #2 ) BMW i3s

A =56 dBA

A =6.9dBA

65

60 f

55

M3 A M2 N E1 E3 M3 A M2 N E1 E3

NISSAN LEAF TESLA MODEL 3
707 707

A =6.9dBA

65

60 |

55
M3 A M2 N E1 E3 M3 A N M2 E1 E3
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height (m)

ge - Acoustical characterization of EVs

Road surface N (ISO 10844)

Global noise levels at a distance of 2.7 m - August 2019

KANGOO D

KANGOO ZE

height (m)
=

abscissa (m)

Constan spe 50 __

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions prog_ '
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ge ' - Acoustical characterization of EVs

Road surface N (ISO 10844) Constant speed 50 kmh

Global noise levels at a distance of 2.7 m - July 2020

e-208 ZOE #2 BMW i3

abseissa (m)

LEAF #1

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions | _ :
60 65 70
dBA
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Action B22 — Prototype construction

o Call for tender published in June 2020, 4 companies consulted
o Only one company applied for building the prototype

o Based on UNIRC recommendation from results of action B1, two
different mixes of VTAC 0/6 have been laid (with or without crumb
rubber)

o Thickness of the compacted mixture: 0.025m
o Underlayer: Dense-Graded Asphalt Concrete 0/10 + as dug gravel

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 13 11/10/2021




ae Action B22 — Prototype construction

o Call for tender published in June 2020, 4 companies consulted
o Only one company (Colas) applied for building the prototype

o Based on UNIRC recommendation from results of action B1, two different
mixes of VTAC 0/6 have been laid by Colas (with or without crumb rubber)

Fraction (mm) Mix without crumb rubber Mix with crumb rubber

4/6.3 7.0% 7.0%

2/4 33.0% 33.0%
(1]p] 52.0% 51.0%
0/1 (RARX-CR) - 1.9%
1.6% 1.0%
Filler bitumen - 6.1%
Total bitumen 6.4% 6.4%

o Thickness of the compacted mixture: 0.025m
o Underlayer: Dense-Graded Asphalt Concrete 0/10 + as dug gravel

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 14
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3-Laying of the prototypal test
~ section with crumb rubber

!
4-Laying of the prototypal test
section without crumb rubber

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 15 11/10/2021
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Action B23 - Prototype characterization

o Measurement campaign planned in Sep/Nov 2020 and spring 2021

o CPB and microphone array measurements for a selection of EVs (10/2020)
o CPX measurements (UGE - 10/2020, 04/2021 and IPOOL - planned 06/2021)
o Simultaneous CPB/CPX measurements

O

Measurement of road surface properties influencing tyre/road noise
= 3D surface texture (03/2021)
= Sound absorption (impedance tube and extended surface method - 09/2020)
= Mechanical impedance (03/2021)
o Other road surface properties
= SRT pendula friction tests (09/2020)
=  MPD measurements (09/2020)
= Dynamical wet friction test (03/2021 - under analysis)
=  Wehner and Schulze tests (03/2021 - under analysis)

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 17 11/10/2021




ans Action B23 - Prototype characterization

o Skid Resistance Tester (SRT) results

- P - Mix without crumb rubber PCR - Mix with crumb rubber

Hsm 0.70%0.03 0.83+0.02

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 18 11/10/2021




Action B23 - Prototype characterization

o MTD tests :

_ P - Mix without crumb rubber | PCR - Mix with crumb rubber

Location Left track Right track Left track Right track

MTD Colas (mm) 0.53 0.53 0.43 0.43

MTD Uni Eiffel (mm) 0.39 0.42 0.30 0.32

ETD Uni Eiffel (mm)

from 3D texture MPD 0-51 0.50 0.45 0.45

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 19 11/10/2021
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Action B23 - Prototype characterization
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Action B23 - Prototype characterization

o Mechanical impedance tests performed in March 2021

Average direct dynamic stiffness

180

-------- P (without crumb rubber)

175 — PCR (with crumb rubber) | |

170 1

165

160

155 1

20 log D,/ (dB rel 1 N/m)

150 1

145 - 1

140 : ‘ e
100 200 500 1000 2000
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amer Action B23 - Prototype characterization

CPX noise levels at 50 km/h, October 2020
(regressed, corrected at 20°C)

90 cPX prototype

| A=39dBA

Michelin Energy Saver E3A

M3 PCR A N P M2 E1 E3 195/60 R15
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Action B23 - Prototype characterization

CPX noise levels reduction at 50 km/h at 20°C
Reference: DAC 0/10 (E1)

Michelin Energy Saver E3A 195/60 R15 CPX
27 prototype
ches) | AlAantso
A =39dBA

PCR 84.6 dBA -2.8 dBA

P 86.1dBA -1.3 dBA

A 85.0 dBA -2.4 dBA

E1(ref) 87.4 dBA -

E3 88.2 dBA +0.8 dBA

M2 86.8 dBA -0.6 dBA

M3 84.3 dBA -3.1dBA

N 86.0 dBA -1.4 dBA

- M3 PCR A N P M2 E1 E3
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Action B23 — Prototype characterization

o Pass-by measurement campaign in October 2020
= Standard Controlled Pass-By (CPB) on PCR and P test sections
= Microphone array pass-by measurements on PCR and P
o Pass-by conditions:
= (Constant speed: from 20 to 110 km/h in 5 km/h steps
= Full acceleration for start speeds from 0 to 50/90 km/h initial speed
= Regenerative deceleration from 40 to 90 km/h initial speed

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 25 11/10/2021




o 3vehicles tested on the prototype in October 2020

Renault Zoe #2 Nissan Leaf #2

Michelin Energy Michelin Energy Saver Michelin Energy Saver
EV 185/65 R15 88Q 195/65 R15 95T 205/55 R16 91V

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 26 SV 11/10/2021




CPB noise levels reduction at 50 km/h at 20°C
Reference: DAC 0/10 (E1)

Renault ZOE#2

st

PCR

P

A

E1 (ref)
E3

M2

M3

N

62.8 dBA
62.3 dBA
63.8 dBA
66.9 dBA
67.5 dBA
64.1 dBA
61.9 dBA
65.5 dBA

-4.0 dBA
-4.6 dBA
-3.0 dBA

0.6 dBA
-2.8 dBA
-5.0 dBA

-1.3 dBA

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress

ZOE #2

| A=56dBA

«————_ prototype

M3 P PCR A M2 N E1 E3

27 11/10/2021




CPB noise levels reduction at 50 km/h at 20°C
Reference: DAC 0/10 (E1)
Renault KANGOO ZE

st

PCR

P

A

E1 (ref)
E3

M2

M3

N

61.9 dBA
61.2 dBA
63.2 dBA
65.7 dBA
66.9 dBA
63.7 dBA
60.0 dBA

65.0 dBA

-3.8 dBA
-4.5 dBA
-2.5 dBA
1.2 dBA
-2.0 dBA
-5.7 dBA
-0.7 dBA
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age Action B23 - Prototype characterization

CPB noise levels reduction at 50 km/h at 20°C
Reference: DAC 0/10 (E1)

Nissan LEAF #1 Nissan LEAF #2
62.9 dBA -2.1dBA 63.7 dBA Ref. not available
E1 (ref) 65.0 dBA - P 63.5 dBA Ref. not available
E3 66.0 dBA 1.0 dBA
M2 62.7 dBA -2.3dBA
M3 61.3 dBA -3.7 dBA
N 64.3 dBA -0.7 dBA
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age Action B23 — Prototype characterization

Global noise levels at a distance of 2.7 m — October 2020
Constant speed 50 km/h

Kangoo ZE ZOE #2 LEAF #2

dBA
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o Carved prototype tyres delivered by CRD to UNI EIFFEL for testing on the
prototypal test surface:
= Reference tyres: standard European summer replacement market at the time of testing
= Other tyres: variations of tread pattern, construction and/or compound of the reference

= Aim: optimizing the balance of exterior noise performance and other tyre performances
(e.g. rolling resistance, grip) for EV vehicles

o Tests to be performed by UNI EIFFEL:

= Constant speed and accelerated pass-by noise measurements, according to UNECE R51.03

= Pass-by measurements with EV and ICE test vehicles representative of the respective
markets
= completed in August 2021

= (CPXmeasurements on the prototypal test section and further standard road surfaces
= in progress
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E':"'e' Action B24 — Selection of optimized EV tyres

= Pass-by noise measurements, according to UNECE R51.03 regulation
* 6 versions of prototype tyres provided by CRD, dimension 205/55 R16

* 1electric vehicle (Nissan LEAF) and 1 ICE vehicle (Renault KADJAR), 2 sides
e 2 prototype road surfaces: P and PCR

* 2 pass-by conditions: 50 km/h, at constant speed and under acceleration

LIFE18 ENV/IT/000201 LIFE E-VIA 11/10/2021




&"‘e' Dissemination Actions D1 and D2

o Sub-action D1-3:
= Deliverable name: Video of the prototype construction (action D1)
= Title: Low-noise road surface prototype for electric vehicles

o Sub-action D2-2:

= J.Cesbron, M-A. Pallas, P. Klein, S. Bianchetti, A. Le Bellec and V. Gary, LIFE E-VIA : contréle du bruit des véhicules électriques
par optimisation de I'interaction pneumatique-chaussée, Journées Techniques Acoustique et Vibrations, Lille, France, mars
2020.

= J. Cesbron, S. Bianchetti, M-A. Pallas , A. Le Bellec, V. Gary and P. Klein, Road surface influence on electric vehicle noise
emission at urban speed, Road surface influence on electric vehicle noise emission at urban speed. Noise Mapping 8: 217-227,
2021. https://doi.org/10.1515/noise-2021-0017

= J. Cesbron, S. Bianchetti, M-A. Pallas, A. Le Bellec, V. Gary and P. Klein, Influence du revétement de chaussée sur I’émission
sonore des véhicules électriques (projet LIFE E-VIA), Journées Techniques Acoustique et Vibrations (JTAV 2021, on-line
seminar), 8 June 2021.

= J. Cesbron, S. Bianchetti, M-A. Pallas, F. Pratico, R. Fedele, G. Pellicano, A. Moro, F. Bianco, Acoustical characterization of
low-noise prototype asphalt concretes for electric vehicles, Euronoise 2021, Madeira, Portugal, 25-27 Octobre 2021.

= M.A. Pallas, J. Cesbron, S. Bianchetti, P. Klein, V. Cerezo, P. Augris, C. Ropert, F. G. Pratico, F. Bianco, LIFE E-VIA: Prototypal
low-noise road surface for the reduction of electric vehicle rolling noise in urban area. PIARC International Sustainability of
Road Transport, Cluj-Napoca, Romania, 20-22 October 2021.
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umr . :
ae Milestones and Deliverables

o Milestones

B2 Tyre-pavement coupling study - Prototype 09/2021 Yes (09/2021)
realization

o Deliverables

Technical Report Actions A1,A2,A3 03/2020 Yes (12/06/2020)
B2 B2 Report on prototype implementation and 11/2021 No
tyre/road noise performances
D1 5 noticeboards in French language 12/2022 2/5 (09/2021)
D1 Video of the prototype construction 12/2021 Yes (06/2021)
D2 Presentations in national / international congresses  03/2023 1JTAV2020, 1 JTAV 2021,
1 Euronoise 2021, 1 PIARC
2021
D2 1 Article Published in an open access top ranked 12/2022 1 Noise Mapping 2021
journal
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Ihank you for your attention

o Contact:
= julien.cesbron(@univ-eiffel.fr

= marie-agnes.pallas@univ-eiffel.fr

= simon.bianchetti@univ-eiffel.fr

o Link:
= http://www.umrae.fr/

The Joint Research Unit in
Environmental Acoustics (UMRAE) is a
research laboratory common to Ifsttar
and Cerema

LIFE18 ENV/IT/000201 LIFE E-VIA - UNI EIFFEL actions progress 37 11/10/2021




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

www.life-evia.eu
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LIFE E-VIA PROJECT - WEB MEETING

11/12 May 2021
Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

1. Overall: Gantt chart

Action

2022 2023 2024

Action

b Hame of the action 1|1

R AR R e Y

A. Preparatory actions (if needed)

A.1 |Electric vehicles and their noise emission

A2 | Quiet pavement technologies and their perfformance over time

A3 |Tyre role in the new context of EV and ICEV

B. Implementation actions {obligatory)
B.1 |Tracks design

B.2 |Tyre-pavement coupling study and prototype implementation

B.3 [Pilot area: Implementation.

B.4 |Track efficiency tests in the pilot area

B.5 |Soundscape analysis

B.6& |Ewvaluation of EV noise emissions

B.7 |Holistic perfformances of tyres

B.8 |Replicability and Transferability

C. Monitoring of the impact of the project actions (obligatory)

C.1 |Monitoring of the impact of the project actions

I Life cycle analysis (LCA) and life cycle costing (LCC)
D. Public awareness and dissemination of results (obligatory)

D.1 |Information and awareness raising activities

D.2 |Technical dissemination activities to stakeholders

E. Project management (obligatory)

E.1 |Coordination, Monitoring and Project management | HEEHENR
E.2 |After LIFE Plan | Him
P L
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LIFE E-VIA PROJECT - WEB MEETING

11/12 May 2021
Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

2. Overall: Flowchart

e e e et
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LIFE E-VIA PROJECT - WEB MEETING

11/12 May 2021
Universita degli Studi ‘“MEDITERRANEA’ di Reggio Calabria

3. Overall: Actions of the project in which UNIRC is involved

[ A.1 Electric vehicles and their noise emission (scheduled: 07/2019-03/2020, [IFSTTAR]) - COMPLETED
d A.2 Quiet pavement technologies and their performance over time (scheduled: 07/2019-03/2020, [UNIRC]) - COMPLETED
1 B.1 Tracks design (scheduled: 10/2019-03/2021, [UNIRC]) - COMPLETED

[ B.2 Tyre-pavement coupling study and prototype implementation (scheduled: 07/2019-09/2021, [IFSTTAR])- COMPLETED -

B3
1 B.3 Pilot area: Implementation (scheduled: 04/2020-03/2023, [FI])
B&

(1 B.8 Replicability and Transferability (scheduled: 07/2020-12/2022, [FI])
ail

1 C.1 Monitoring of the impact of the project actions (scheduled: 07/2019-03/2023, [FI])

(1 C.2 LCA and LCC (scheduled 07/2019-03/2023, [UNIRC])

[ D.1 Information and awareness raising activities (scheduled: 07/2019-03/2023, [VIEN]) m
A D.2 Technical dissemination activities to stakeholders (scheduled: 07/2019-03/2023, [VIEN])m

JE.1 Coordination, Monitoring and Project management (scheduled: 07/2019-03/2023, [FI])

Universita degli Studi THA
Mediterranea NKS
di Reggio Calabria

g S St



Action B3

 Action B3 - Pilot area: Implementation. (scheduled:
04/2020-03/2023, [FI]): action B3, leaded by FIRENZE, is
of paramount importance because It refers to the
interventions’ implementation 1n the pilot area of the LIFE E-
V1A project (Sub-Action B3.1) and it allows the subsequent
fulfilment of Actions B4, B5, B6 and following. UNIRC is
contributing to this action through information exchange.




Action B3

 Action B8 - Replicability and Transferability (scheduled:
07/2020-12/2022, [FI]. This action, leaded by FI, includes
replication of solutions, action plans for the replication,
Implementations in different contexts, replication of the
festival, improvement of CNOSSOS data base, CR-based
Initiatives, method and guideline adoption (by other
European Regions), EV-oriented tyres, pavement solution
patenting, start-up or/and spin-off creation. Even If
pandemic is still creating cons, UNIRC Is focusing on

specific duties. .




Action C1

» Action C1 - Monitoring of the impact of the project actions
(scheduled: 07/2019-03/2023, [FI]): the aim of this action Is
to progressively verify that Implementation actions (actions
B) are carried out according to the originally defined project
objectives and that the quantitative expected results are
actually obtained. Preliminary monitoring activities of the
Impact of LIFE E-VIA project where carried out by UNIRC
according to the LIFE project performance indicators
especlally for those suggested for the environmental issues.




Action C2

» Action C2 - Life cycle analysis (LCA) and life cycle costing
(LCC) (scheduled 07/2019-12/2022, [UNIRC]): these
analyses will continue and will focus on evaluating tracks
efficiency from a comprehensive point of view, including
soundscape components (B5), thus achieving obj.6 of
demonstrating the durability and effectiveness through LCA.
The data gathering process is still in progress (UNIRC).



LIFE E-VIA PROJECT - INTERNAL PROJECT MEETING

14 April 2021
Universita degli studi ‘MEDITERRANEA’ di Reggio Calabria

Focus on C2

These analyses will continue and will focus on evaluating tracks efficiency from a
comprehensive point of view, including soundscape components (B5), thus
achieving obj.6 of demonstrating the durability and effectiveness through LCA.

Data gathering is in progress.

The paper, “Energy and Environmental
Energy and Environmental Life Cycle Assessment of

Life Cycle Assessment of Sustainable Sustainable Pavement Materials and Technologies for Urban
Pavement Materials and Technologies| Roads

for Ul‘ban Roadslj h 35S bee N p u b | |Sh ed . January 2020 - Sustainability 12(2):704 - G = Follow journal

DOI: 10.3390/su12020704

This is available on the website of the| ticense ccay
_I F E E_VIA prOJect- ) Filippo Pratico - @ Marinella Giunta - Marina Mistretta - §§ Teresa maria Gulotta

nttps://life-evia.eu/papers/papers-1-
orem-ipsum/

Universita degli Studi .
Mediterranea

di Reggio Calabria

[, N, N N
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Action D1

 Action D1 - Information and awareness raising activities
(scheduled: 07/2019-03/2023, [VIENROSE]): the
dissemination regards all activities concerning the Project
promotion to stakeholders, the involvement of the general
public, scientific communication and organization of events
dedicated to the communication of results. Paper submitted
to Euronoise 2021.




Action D2

* Action D2 - Technical dissemination activities to
stakeholders (scheduled: 07/2019-03/2023, [VIENROSEY]):
technical dissemination activities to stakeholders will be
guaranteed towards the participation and reporting on LIFE
E-VIA state of art in periodic meetings of the major City
Network In Europe dealing with environmental/mobility
Issues. Scheduled: 20th IEEE Conference MELECON 2020.
Conference Environmental Engineering 2020. Euronoise

Congress 2021. .




Action E1

 Action E1- Coordination, Monitoring and Project
management (scheduled: 07/2019-03/2023, [FI]):
Preliminary activities. Meetings In Florence (held), in Reggio
(In progress), Hannover (to be held), and Nantes (to be held).




Contest=competition between a couple of
schools of Reggio province

* A. Volta is already on board!!!
* Other are going to be involved. By October
* Editing the call. Issuing the call. By November

* Commission to examine the applications presented by the
schools/students. One representative per partner

* Deadline: February 2022

* Presentation of the winners at the expomove to be held in Florence in
May 2022

* The winners/professors will be told to have this trip to Continental
or/Florence expomove.



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

www.life-evia.eu
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(ontinental %

The Future in Motion

LIFE E-VIA
Status update October 2021

https://www.continental-tires.com/

With the contribution of *
the LIFE programme of

the European Union

Continental Reifen Deutschland GmbH



https://www.continental-tires.com/

LIFE18 ENVAT/ODOZ01
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Shown results based on several runs with different
camber, load, and inflation pressure conditions.

Adaptions of the investigated patterns are starting point for 2" holistic simulation loop and tyre carving.
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LIFE18 ENVAT/ODOZ01

Exterior Noise Hydroplaning Handling

Subjective Noise —

Mechanical traction Rolling resistance

Footprint
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SO far
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Pure pattern effects.

Benefit from combination of
measures used for different
variants cannot be linearly
superposed.

Since performances
depend to different degrees
on construction, compound,
etc. the shown values
cannot be transferred 1:1 to
real life performance.
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Mostly correlation between noise
performances

No or positive correlation noise and
handling/hydroplaning/dry braking

Target conflicts noise and wear/wet
braking/rolling resistance for some
variants

*x ./ *
l/zf“
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»
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Test have been carried out for free rolling on ISO and rough surface replicas, and acceleration on ISO

surface replica.

Detailed analysis still ongoing.

FFT analysis @50km/h

FFT analysis @50km/h

SPL [dB(A)]
&

rough

.l |
o | \JM\f\\

acceleration
500Nm 3rd Octave

(Hz) F1 F2 F3 OA Peak

20 300 700 20 20
dB(A)[SPL] 500 1500 3000 5000 5000
ET453686 57.7 70.1 70.9 71.4 65.7
ET453687 58.9 69.8 705 71.2 865.0
ET453688 61.2 69.7 69.6 70.5 64.4
ET453689 59.0 70.0 70.5 71.0 65.2
58.4 69.6 70.2 70.7 684.4
ET453691 57.8 70.1 705 70.9 66.0

Compared to Reference or Target

ET453686-6 P-TPNI1 40 I ET453686-6 P-TPNR-1

ETus68T 6P TP EraanT 5P TPNRA
30 Ereesaponia | | 35t ErieomsareTeree || ET453686
ET4£3690-6 P-TPHL1 E7453590.5P-TPNRA ET453687
wsl e e o | | ol | | | cremermn] | ET453688
0 500 1000 1500 2000 0 500 1000 1500 2000 ET453689

Evahuated 24-Sep-2021 | Test ype: TPHI/ Sampl freq: 16384Hz
Spead range: Armvh / Frequ resalution: 16Hz | Overap: 75%

Evaluated: 7-Sep-2021/ Test ype: TPNRf Sampi fieq - 16388Hz
Speec range: Amih | Fiequ. msoluion: 16Hz | Overap: 75%
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(Virtual) participation in the Annual Meeting of the German
Acoustical Society (DAGA 2021), 15-18 August 2021

Presentation and short paper

Electric Vehicle nolse control by Assessment
and optimisation of tyre/ road interaction
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[L]I'E E-VIA: Electric Vehicle Noise Control by Assessment and Optimisation of
Tyre/Road Interaction
Carsten Hoever!, Achillefs Tsotras', Raffaella Bellomini?, Amaldo Melioni®

! Continental Reifen Deutschland GmbH, Ja

30, 30419 Hannover,

Mai
* Vig eno.se. lngeeneria Liale Belfiore 36, 30144 Firence, Ialy
* G & Frrenze, Diregiane. Ambiente, via Benedetto Egreiny 37, 30123 Firenze, Jighy

Introduction

Data collested by the European Earviromment Agency (EEA)
shows that more than 100 million EU eitizans are afected by
noise levals nezatively impacting Iuman wall-being.
e ine associated with rail and i traffie canmot be

iz ieant coptributor to thass high noiss levls it
the road transportation sector. According to 2 Warld Health
Organization (WHO) report [1] ea 30% of the EU

population. are habitually swbjectsd to road traffic moise
Tons shovs 53 4B (the WHO susdels v e utdonr

0% maed nk fr ol dase Bl
v, the WHO states that “at least one million
mmp life years are lost every year Som trafficrelated
noise i the western st of Eusope” [L].
Road traffic noise comprises of the vehicle’s power train
noise, rolling moise and asrodynamic noise. Traditionally,
roling noisa s the primary noise source for typical imermal
combustion engine vehicles (ICEV) at common whan
i spaes of oy 4 o 0 100k [4) Belore
these spesds powertzain moise dominats
aerodynamic moise. For electrie vebicles (EV) lpv&m]d
noise starts to dominate the overall exterior noise of the
wehicle at even lower speeds because of the lower engine
noise. S, at slower speeds EVa exterior poise levels are
lower than for ICEVs which is why electric mobility bas
been identified 22 an important way to reduce whan zoise
levels. As 2n additional benefit also (local) emissions of CO:
‘and ather air pollutants are reduced

One ofthe of the LIFE E-VIA proj

the energy consumption of an EV than for an ICE vehicle.
Depending on how the clectric energy used for charging the
EVis comte,his sl can e 2 sificant combion i
emission of CO: and other air pollstante. More
mmﬂ_\ the tyre rolling resistance has 2 large impact on
the achievable mileage of an EV. A large mileage, in tum, is
emeia] for the public acceptance of EV: 2 means of
transportation. Therefors, 2 low noise, low rolling resistance
tyre is considersbly more bemeficial for EVa than for
comparable ICE vehicles

From 2 purely acoustical point of view, fTe requiraments for
EV applications also change because typically EVs are
beavier than comparable ICEVs and have higher available
torqua values in 2 wide rangs of RPM. Both incraased fyre
load, and imeraased tyre torque are koot to lead to higher
tyrefroad noise [4].

To sum wp, the LIFE E-VTA project foeuses on moise
‘pollution due to road traffie in 2 future whan environment in
which clectric and kybrid vehicles will be 2 consistent
portion. of the traffic flow. A major objective will be the
‘development of a halistic low noise tyre and 2 low zoise
road surface, both optimized for the special requirements of
EVs. Within the project a final version of the pavement will
e s wed o eping  costion of 2 100 i Flrwes,
Taly. This pilot area will be the cenire of further
accompanying activities Like guideline dmlnpmm Tocal
disseminztion and. & camy 2 soundseape
i e vl (oos) ot Fill, s

is intended to be used to update the CNOSSOS model
(Dirsctiva 96201 SEC [5]) for new trasie rpactrs and new

traffic noise reduction in demsely populated wban arezs
Noise mifigation measures are usually most efficient when
addressing the problem directly at the source, In terms of the
remainiag EV traffic neise this means that measwes zimed
at providing noise cptimized road surfaces and tyres have a
noise mitization potential Thus, it is one of E-VIA's
objectives o develop noise optimized roads and tyres for

future electric mobilty traffc scemarios
For the optimization of 2 low noise EV tyre different
for an ICEV tobe

Project objectives

‘The project objectivesare:

1. To reduce noise for roads inside very populated
urban areas by implementing mitigation measures
basad on noiss optimizad roud sfaces amd yres
for EV applications. The tyres will be rlzmln))ad
with 2 holistie view which zssures that relex
eneonise resed peromans. ettty Hd

ety

boundary
considared. For EVs the relative contribution of the fyre
noise to the overall vehicle noise js considerably increased
because of the drastically lower drivetrain noise. Because of
the higher drivetrain ffciency of elecirical engines also the
ty7e rolling resistance has 2 relatively higher cantributian fo

o1 gripare mat
2 To estimate the mizion efficiency and potential
of tyres, pavements, and traffic conditions (e=
noise spectra, speeds, traffic flow) at a higher,
comprehensive level. For this, Life Cycle Amalysis
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Presentation at a meeting of the European Tire and Rim Technical Organization (ETRTO),
19t May 2021

Presentation at the University of Applied Sciences and Arts Hanover,
7t June 2021

Translation of pilot area noticeboard into German.

e

ETRTD

. HANNOVER

si The European Tyre and Rim UNIVERSITY OF
. ! . APPLIED

Technical Organisation ciences e

AND ARTS B (73
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