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Via dei Vanni: characteristics of the road

1) one-way travel without curves

2) significant population density of the area
3) three bus lines (one electric)

4) at the end of the road there is the tramway

5) very busy road due to traffic leaving the city
heading west

6) close to public offices (city council of Florence):
employees use electric vehicles



Public tender

* Public tender for the extraordinary maintenance
of the whole road

* Public tender: well’'use the new mixture asphalt
(technical specifications) for the 150m of our
project



Construction related procedurees

e Technical documents: done (september 2020)

* New mixture (technical minimun requirements actions B1 e B2). We'll
include in our documents (december 2020)

* Publish the tender and award notice (march 2021)
* Receive the winner legal documents (june 2021)
* Implementation (september/october 2021)
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INTERNAL ONLINE MEETING

During the implementation of this activity, IPOOL provided support for the
study of the tyre-pavement interaction and related noise generation.

Particular attention was focused on the Low Noise Road Surfaces
(LNRS) and their performance over time.

“A «low-noise» road surface
provide a noise reduction of about
3dB(A) compared with the most
common used one”
Sandberg, Tyre/road noise reference
book, 2002
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The acoustic performances of
low-noise pavements over time
are specified in the technical
report: “Revision of Green
Public Procurement Criteria for
Road Design, Construction and
Maintenance” — Technical
report and criteria proposal,
EUR 28013 EN June 2016

Requirement for low-
noise pavement

INTERNAL ONLINE MEETING

GPP Lcpx limits

Conformity of production
(within 4-12 weeks after
opening of the road)

> 90 dB(A) @ 50 km/h,
> 95 dB(A) @ 70 km/h,
> 98 dB(A) @ 90 km/h.

Durability of performance
of low-noise pavements
(within 5 years)

» 93 dB(A) @ 50 km/h
» 98 dB(A) @ 70 km/h

> 101 dB(A) @ 90 km/h.
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LOW NOISE ROAD SURFACES (LNRS) AS A MITIGATION ACTION

e The public administration needs to know how many decibels the installation of the low-noise
road surface is able to lower at the receiver.

* Noise level lowering has necessarily to be defined in comparison with another road surface.

* Then, a differential criterion may be applied, for evaluating the low-noise road surface
comparing its acoustical performances with the ones of a reference surface.

The differential criterion
G. Licitra, L. Teti, M. Cerchiai, Applied Acoustics 01/2014; 76:169-179

»During the same measurement sessions, data are recorded also
over a second road surface, chosen as “reference”.

»Evaluating the acoustical effectiveness of a road surface
comparing it with a second one is useful to avoid the influence of
the surrounding conditions in a long time monitoring.
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In its previous research experiences,
IPOOL has surveyed over time

several rubberized road surfaces
laid in different sites located in Italy.

Part of these results was of support
in the development of the A2
activity.
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ACOUSTIC AGEING

The worsening of acoustic performances of a road surface over time is the result of
the interaction of three main complex elements: pavement type, traffic loads and
climatic conditions.

involved in tyre-road noise

Complex Interacting
System

navement characteristics

Road pavement characteristics  |Main change and

involved in tyre-road noise deterioration
phenomena
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G. Licitra, A. Moro, L. Teti, A. Del Pizzo, F. Bianco (2019). &

"Modelling of acoustic ageing of rubberized

pavements". Applied Acoustics 146 (2019) pp. 237-245. IPOOL srl
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Models of acoustic aging of road surfaces

Linear models are often adopted in literature

Method/
Pavement type Indicator Model References

DGAC, OGAC, SMA, UTLAC SPB Lin, Exp, Log  [Iversen and Kragh, 2014]

SMA, ACMR, SDA SPB, CPX Exp, Log [Hammer et al., 2015]

SMA, LN-SMA, 1L-PA, 2L-PA SPB, RVS, CPX Log [Wehr et al. 2015]
DGAC, OGAC, 1L-PA, RAC, UTLAC, SMA SPB, OBSI Lin [Bendtsen et. al. 2009]
ARFC CPX Lin [Arizona, 2003]

1L-PA, 2L-PA, TSL, SMA DGAC, OGAC SPB, CPX Lin [van Blokland et al. 2014]

Legend

1L-PA = Single-layer Porous asphalt; 2L-PA = Double-layer Porous Asphalt; ARFC = Asphalt Rubber Friction Course;
CPX = Close Proximity method; Exp = Exponential; DGAC = Dense Graded Asphalt Concrete; Lin = Linear; LN-
SMA = Low-noise Stone Mastic Asphalt; Log = Logarithmic; OBSI = On-Board Sound Intensity method method,;
OGAC = Open Graded Asphalt Concrete; RAC = Open and Dense Graded Asphalt Concrete with rubber; RVS = RVS
04.02.11 method; SMA = Stone Mastic Asphalt; SPB = Statistical pass-by method; TSL = Thin Surface Layers;
UTLAC = Ultra thin asphalt layers.

Antonino Moro, Luca Teti, Francesco Bianco, Gaetano Licitra (2018), “Long Term Monitoring Of Acoustic
Performances Of Rubberized Surfaces”, RAR2018 (Rubberized Asphalt <> Asphalt Rubber 2018), National
Kruger Park - South Africa - from 25th to 28th September 2018 @@»“*
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Acoustic ageing trends of rubberized road surfaces (wet process)

A new regression model was applied to estimate the acoustic ageing of the investigated
pavements.

The best model resulted
ALLPAVEMENTS| g he the logarithmic one.
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The coefficient a; refers to the interaction of
G. Licitra, A. Moro, L. Teti, A. Del Pizzo, F. Bianco (2019). three factors: pavement type, traffic actions
"Modelling of acoustic ageing of rubberized and climatic parameters

pavements". Applied Acoustics 146 (2019) pp. 237-245.
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling ‘
2) Meshing |
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=214.66 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=428 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=638.73 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=845.78 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=906.72 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=932.27 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
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Eigenfrequency=1004.7 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling
2) Meshing

3) Eigenfrequencies Study
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Eigenfrequency=1048.5 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES
OF SRTT TIRE WITH FEM

1) Geometry Modeling

2) Meshing

3) Eigenfrequencies Study
4) Frequency Domain Study
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Eigenfrequency=1048.5 Hz Surface: Total Acoustic Pressure Field (Pa)
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SEARCHING EIGENFREQUENCIES VALUES

OF SRTT TIRE WITH FEM
1) Geometry Modeling
2) Meshing
3) Eigenfrequencies Study
4) Frequency Domain Study
5) Comparison with experimental
measurements
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EXPERIMENTAL MEASUREMENTS TIRE
FUNCTION TRANSFER
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EXPERIMENTAL MEASUREMENTS TIRE
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EXPERIMENTAL MEASUREMENTS TIRE
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TF Estimate [Pa/N]

Angle: 90°

-
o
hS]

-
o
-

—
o
o

125 250 500 1000
Frequency [Hz]

INTERNAL ONLINE MEETING

s““‘““
IPOOL srl
CNR SpinOff - Acoustics and Environment
<

a



EXPERIMENTAL MEASUREMENTS TIRE
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INTERNAL ONLINE MEETING

EXPERIMENTAL MEASUREMENTS TIRE
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A\% ACTION B2 INTERNAL ONLINE MEETING
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INTERNAL ONLINE MEETING

Set up and mounting of 4
acquired SRTT tyres.

Realisation of a portable
wheel mounting rack to
allow hardness and impulse
response measurements.
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Y
ACTION B4 NTERNAL ONLINE MEETING

Optimization of the multivariate analysis procedure aimed at evaluating
the durabillity of the acoustic performances.

Preliminary multivariate analysis taking into account the following variables:

- Traffic data (total traffic data (TT), heavy traffic data (HT));

- Pavement data (age of pavements in months, pavement type);

- Climatic data (total precipitations in mm, number of freeze-thaw cycles (F-T), number of
ice days);

- CPX measurement data (air temperature, pavement temperature during the CPX
measurement in °C; hardness of the tyre rubber in Shore A).

A; = Apay * Apet * AHT;

Lepyi = Yo +@** v In (%“) + a;AT + ayAH

annual heavy traffic rate on the pavement
refers to the climatic as millions of passages per year

{ parameters >
IPOOL srl
refers to the pavement type CNR SpinOff - Acoustics and Environment
&
-
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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

LIFE E-VIA - Consortium Meeting - Action B2 progress 2 23/10/2020



2019 [

aug |sep loct |nov [dec |jan |f f j oct [nov

A|M2|M3|M4|[M5[M.6|M.7 . . B . . . . i 3 .36 - i . M.40 | M.41 g

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

LIFE E-VIA - Consortium Meeting - Action B2 progress 3 23/10/2020



a"; Action B21- Acoustical characterization of EVs

ET——

o Measurement campaign performed on UNI EIFFEL reference test track

2228 2300

grille de Planches de mesure d'ahdérence 1901 2000 2050 2085
calage caméra | | | |
N /\ =
c1 I c2 | A | N ]
—_——— — - —— —— —— —— — — £} — — — —B— — —] — — —y— - | »5“9“‘————W
[ 5 [ G| 2 | e | 62| [ |
" [ G l 12150 R S
| [ (NN
1378 1506 1522 1622 1631 16811701 1781 Eim

N - 1SO 10844 E1 - DACo/10 E3 — SMA o/10

3 impervious
road surfaces

A - PAo/6 M2 - VTAC 0/6 M3 - VTAC 0/4
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umr
o= Action B21 - Acoustical characterization of EVs

o Types of pass-by measurements -A

= 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 0 to 50/90 km/h initial speed

= Deceleration with friction brake from 50 to 70 km/h initial speed (August 2019) &

= Regenerative deceleration from 40 to 90 km/h initial speed (July 2020)

LIFE E-VIA - Consortium Meeting - Action B2 progress 5 23/10/2020



e

o 3vehicles tested in August 2019 o 5 vehicles tested in July 2020

Renault Kangoo ZE and Diesel Nissan Leaf #1

+ Renault Zoe #2

LIFE E-VIA - Consortium Meeting - Action B2 progress 6 23/10/2020



e Action B21 - Acoustical characterization of EVs

Histogram CPB noise levels at 50 km/h A

(regressed, corrected at 20°C, including all vehicle noise sources)

ZOE BMW i3 Peugeot e-208
701 701 707

M3 A M2 N E1 E3 M3 A M2 N E1
Nissan Leaf Kangoo ZE
70 707

A =6.9dBA I

M3 A M2 N Et1 E3 M3 A M2 N E1 E3 M3 A M2 N E1 E3

LIFE E-VIA - Consortium Meeting - Action B2 progress 7 23/10/2020



Action B21- Acoustical characterization of EVs

- ——

Road surface N (ISO 10844) Constant speed 50 km/h

Global noise levels at a distance of 2.7 m

KANGOO D

KANGOO ZE
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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

LIFE E-VIA - Consortium Meeting - Action B2 progress 9 23/10/2020



3-Laying of the prototypal test
2ction with crumb rubber

qv
;b

‘:‘, “f‘*u f

4-Laying of the prototypal test
section without crumb rubber
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Prototype with crumb rubber (PCR)
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Action B23 - Prototype characterization

- ——

Measurement campaign planned in Sep/Nov 2020 and spring 2021

CPB and microphone array measurements for a selection of EVs
CPX measurements (UGE and IPOOL)

Measurement of road surface properties influencing tyre/road noise

3D surface texture

Sound absorption (impedance tube and extended surface method)
Mechanical impedance

Other road surface properties

SRT pendula friction tests

MPD measurements

Dynamical wet friction test

Wehner and Schulze tests (assessment of friction durability from surface samples)

LIFE E-VIA - Consortium Meeting - Action B2 progress 12 23/10/2020



Action B23 — Prototype characterization

o MTD tests

_ Mix without crumb rubber Mix with crumb rubber
Left track Right track Left track Right track

0.53 0.53 0.43 0.43

1 ¥

MPD [mm]
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Action B23 - Prototype characterization

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

CPX

1

90

Michelin Energy Saver E3A
195/60 R15

M2 E1 E3

M3 PCR A N P

23/10/2020
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Action B24 — Selection of optimized EV tyres

- ——

o Carved prototype tyres delivered by CRD to UNI EIFFEL for testing on the
prototypal test surface between autumn 2020 and autumn 2021:

= Reference tyres: standard European summer replacement market at the time of testing
(e.g. Continental EcoContact 6)

= 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
= (CPX measurements on the prototypal test section and further standard road surfaces

= Pass-by measurements will be performed using EV and ICE test vehicles representative of
the respective markets

LIFE E-VIA - Consortium Meeting - Action B2 progress 16 23/10/2020



Thank you for your attention

e —"

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

LIFE E-VIA - Consortium Meeting - Action B2 progress 17 23/10/2020
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Actions in progress in which UNIRC is involved

Tracks design [UNIRC]

Tyre-pavement coupling study and prototype implementation [IFSTTAR-U.G.E.]

Pilot area: Implementation [FI]

Monitoring of the impact of the project actions [Fl]

Life cycle analysis (LCA) and life cycle costing (LCC) [UNIRC]
Information and awareness raising activities [VIENROSE]
Technical dissemination activities to stakeholders [VIENROSE]
Coordination, Monitoring and Project management [FI]
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Tracks design [UNIRC]: B1 aims at selecting mixtures (volumetrics, materials, and surface

texture), for the tracks to be constructed in France and Italy, in order to minimize noise from EV, taking

into account the synergy with actions B2. Two types of mixtures were designed and validated

through a plane of experiments.
Solution i-th Superpave compaction
l Acoustic absorption
Mix Desi
=8 Airflow resistance
Mechanical Impedance
Corelok
In-lab Test——
i Permeability
Results Skid test
Aﬂﬂi}TElS Sand patch test
Comp arison Marshall Stﬂhilit}"
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Tracks design [UNIRC]

It is noted that through this project a device (see figure) was bought to carry out airflow
resistance measurements. The airflow resistance is the resistance of an air particle
passing through a material. It can be expressed as the ratio of the pressure gradient in a
material to the airflow linear velocity (L. Peng).

The airflow resistance was measured using the apparatus Norsonic Nor1517A,
by applying the alternating airflow method (Method B) in accordance to UNI
EN ISO 9053-1:20169.

A validation phase involved a series of tests performed on twelve cylindrical
cores of two types of bituminous mixtures.

1/ IMPORTANTE
'II"IIMM LN ESEGINRE OGN CALIBRAZIONE LD OGMNT AMISURA, ASSICUMANST |
O COLLOCARE LA BARRA IN POSIZIONE ORIZZONTALE, COME 0A FOTO. f'

=

" g 1

* - * !
~ l/ - !
- - :

- - -
LIFE1S ENVILY /000209

Airflow resistance system Nor1517A
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1 B.1 Tracks design [UNIRC]

Thicness indicator (g)

Piston (d)

Motor

Airflow resistance system Nor1517A

Sound level meter NOR140 (f)

Microphone Nor1225 (e) A\

e

Sealing ring

ample holder (a)

Vessel (b) F

Grill/
perforated plates (c)

Internal Project Meeting

Airflow resistance system components

23 October 2020




Tracks design [UNIRC]

Airflow resistance test
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( Université
Gustave Eiffel

-
o
~

)

Sieve | % passing | Range
mim % +
8 100 0
56 92 3 D
4 80 )
2 58 5 D
1 35 5
0.5 24 5 ([ Y5
0.25 18 3
0.063 10 2

Granulats

Formule
gtudiee

Formule controlee

Fraction

Granulats

Formule
étudiee

Formule contrélée

Varre

7.0%

7,0%

463

Vairé

7.0%

7.0%

Varre

33,0%

34,0%

214

Vairé

33,0%

33,0%

Rouans

52,0%

22,6%

0/2

Bouans

51,0%

51,0%

01

C RARX

)

1,9%

19%
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1,6%

retour filler : 7%
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1,0%
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Bitume d'apport
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6,10%
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6,40%

6,40%
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6,40%

6,40%
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For actions still in progress

Life cycle analysis (LCA) and life cycle costing (LCC) [UNIRC]: these analyses will evaluate 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 was carried by UNIRC (paper writing in progress, abstracts

/papers submitted, cf. https://life-evia.eu/documents/).

Open Access m

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

by 1" Filippo G. Pratice 1 B2 (! Marinella Giunta 2 &% { ! Marina Mistretta 3 &' and
1 ' Teresa Maria Gulotta # &

1 Department of Information, Infrastructure and Sustainable Energy (DIIES), Via Graziella, Feo di Vito, University
Mediterranea of Reggio Calabria, 89214 Reggio Calabria, Italy

2 Department of Civil, Energy, Environmental and Material Engineering (DICEAM), via Graziella, Feo di Vito,
University Mediterranea of Reggio Calabria, 89100 Reggio Calabria, Italy

3 Department of Heritage, Architecture, Urbanism (PAU), Via dell'Universita, 25, University Mediterranea of Reggio
Calabria, 85124 Reggio Calabria, Italy

4 Department of Engineering, Viale delle Scienze, University of Palermo, 90128 Palermo, ltaly

*

Author to whom correspondence should be addressad.

Sustainability 2020, 12(2), 704; https:/idoi.org/10.3390/su12020704

Received: 18 December 20159 / Revised: & January 2020 [ Accepted: 16 January 2020 / Published: 18 January
2020

(Image taken from the publication)
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For actions still in progress

1 C.2 Life cycle analysis (LCA) and life cycle costing (LCC) [UNIRC]: these analyses will evaluate tracks efficiency from %
>

a comprehensive point of view, including soundscape components (B5), thus achieving obj.6 of demonstrating the S Sditerrad o

durability and effectiveness through LCA. Data gathering was carried by UNIRC (paper writing in progress, abstracts ~""~"~""-">

/papers submitted, cf. https://life-evia.eu/documents/).
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Electric Vehicle nolse control by Assessment
and optimisation of tyre/ road interaction
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Three different templates in Italian language have been drafted, they will be
optimized as soon as interviews will be exactly planned:

B5.1 Soundwalks and interview during the EV festival
B5.2 Interview in the pilot road on an electric taxi

B5.3 Interview on EV concerning different road pavements

LIFE E-VIA

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

LIFE18 ENV/IT/000201

Deliverable Report on Action B5

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 Colucc

Beneficiary YVIEMROSE

Contact person Raffaella Bellomini

E-mail raffaslla.bellomini@vienrosze.it

Project Website https://life-evia_eu/
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Vie en.ro.se Ingegneria

B5.1 Soundwalks and interview during the EV festival

TEMPLATE OF THE QUESTIOMMAIRE RELATED TO SUB-ACTION BS.1

Florence, date

Queastion n. 2: How do you assess the guality of the soundscape around you?
Soundwalk organised as a part of the EV Festival

managed by Vie en.ro.se Ingegneria s.r.l. [make an X mark in the box that mast closely matches your opinion)

| Bad Poor Fair | Good Excellent

Mops of listening points to be odded

Question n. 3: Do you think the soundscape around you is appropriate for this place?

This guestionnaire has been designed and it will be distributed by VWie en.ro.se Ingegneria s.r.l as @ part of the LIFE [make an X mark in the box that mast closely matches your opinion)
E-WVTA (LIFELE ENVAT/O00201 ) Eurapean project co-funded by the European Union LIFE Progrom.
( AT J " ares 7 ¥ A ed Absolutaly Hightly 3 Absolutely
. . .. . ) ) . . . . Meutral Appropriate )
The goal of this questionnaire is to collect dotg on the perception of the sounds which choraocterise the different inappropriate appropriate appropriate

listening points and the noise due to the passing throuwgh of wehicles on different types of asphalt, including ane
aptimized for the roliing noise generoted by electric wehicles. In porticulor, it will be ossessed how noize s

. . = = H rd
perceived both outside and inside the vehicle {moking pecple listening to gudio recerdings). Question n. 4: How do you assess the visual quality of this place?

Flegse answer all guestions in order, following the instructions prowviaed. [make an X mark in the box that mast clossly matches your opinion)

Your personal dote will be treated os strictly confidential and the publication of the survey resuits will ensure | Bad | Poor | Fair | Good Excellent
the non-recagmition of the responses.

Cluestions after the listening of the recordings

Personal data Question n. 5: Imagine being in an Electric Vehicle and listening to the noise produced inside it. How do you

age: 0«20 2035 3650 05165 O665-80 =80 assess the quality of the soundscape?

Gender- O Eemale [ Mzle [make an ¥ mark in the box that mest closely matches your opinion)

City of residence | Bad Poor Fair | Good Excellent

Qualification: [ middle school diploma [ high school diplomz O degree COFhD [ master ) ) o N ) . . i .
Question n. 6: Imagine being in an Internal Combustion Engine VWehicle and listening to the noise produced

BT P o TR e ce et re st e s e et e £ et 8 ep e ettt et rs inside it. How do you assess the guality of the soundscape?

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

LISTEMIMNG POINT M. [for each listening point) | Bad Poor Fair | Good Excellent

Question n. 1: Type and intensity of sounds heard at this listening point

[make an X mark for each type of sound in the box that best matches your opinion)

Very low Low Fair High Very high

Traffic

Mature sounds

Anthropic sounds

Mechanical/electrical sounds




LIFE E-VIA PROJECT - INTERNAL PROJECT MEETING
23 October 2020

Vie en.ro.se Ingegneria

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

TEMPLATE OF QUESTIONMAIRE RELATED TO SUB-ACTION BS.2

Flarence, date

Inrterview abowt “LIFE E-VIA taxi™
managed by Vie en_ro.se Ingegneria s.r.i.

This questionnaire has been designed and it will be gistributed by VWie en.ro.se Ingegneria 5.r.l g5 @ part af the LIFE
E-VIA (LIFE1E ENVAT/000201) Eurapean project co-funded by the European Union LIFE Program.

The goal of this questionnaire is to collect daoto on the perception of comfort and soundscope inside the electric
toxi, particwlarly, gfter its passing through three different types of osphoit. Furthermore, it will show how noise
is perceived both outside and inside the vehicle (making peopie listening to oudio recordings).

Flegse answer all guestions in order, following the instructions provided.

Your persanal doto will be treated as strictly confidential and the publication of the survey resuits will ensure
the non-recognition of the responses.

Personal data
Age:0=20 [O20-35 [O3e-50 0O51-65 [Jes-20 O =80

Gender: O Female O Male

BT ol =T =T USSR .
Cualification: O middle school diploma [ high school diploma O degree COOPhD O master

g L g =T U SO

Question n. 1: How do you assess the intensity of noise produced by the wehicle passing through asphak n.1¥

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

| Very low Low Fair | High Very high

Question n. 2: In your apinion, how annoying is the noise produced by the vehicle passing through asphalt n.17?

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

| Mot at all Only a little To some extent | Rather much Very much

Ouestion n. 3: How do you assess the intensity of noise produced by the wehicle passing through asphalt n.27?

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

| Very low Low Fair | High | WVeryhigh

Queastion n. 4: In your opinion, how annoying is the noise produced by the vehicle passing through asphalt n.27

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

| Mot at all Only a little To some extent | Rather much Very much

OQuestion n. 5: How do you assess the intensity of noise produced by the wehicle passing through asphalt n.37

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

| Very low Low Fair | High Very high

Question n. &: In your opinion, how annoying is the noise produced by the vehicle passing through asphalt n.37

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

| Mot at all Only a little To some extent | Rather much WVery much

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

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

| Bad Poor Fair | Good Excellent

Question n. &: 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 most closely matches your opinion)

| Bad Poor Fair | Good Excellent
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B5.3 Interview on EV concerning different road pavements

TEMPLATE OF QUESTIONMAIRE RELATED TO SUB-ACTION B5.3

Florence, daota

Interview about electric buses
managed by We en.ro.se Ingegneria s.r.l.

This questionnaire has been designed and it will be distributed by Vie en.ro.se ingegneria 5.r.l @5 o part of the LIFE
E-VIA (LIFE1E ENVAT/OD0201) European project co-funded by the European Union LIFE Program.

The goal af this questionnaire is to collect daota on the perception of comfort ond soundscope inside electric

buses, particularly, after their passing through three different types of asphaoit.
Flegse answer all guestions in order, following the instructions provided.

Your persanal dota will be treated as strictly confidential and the publication of the survey reswits will ensure

the non-recagmition of the responses.

Personal data

Age: 0«20 [O20-35 [O3e-50 [O51-65 [Jee-20 O =80

Gender: J Female [ Male

LT = =T PSSR

Qualification: I middle school diploma [ high school diplomz O degree  COPhD [ master

o L T OSSOSO

CQuestion n. 1: How do you assess the intensity of noise produced by the bus passing through asphakt n.17

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

| Very low Low Fair | High Very high

Question n. 2: In your opinion, how annoying is the noise produced by the bus passing through asphak n.17?

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

Question . 4: In your opinion, how annoying is the noise produced by the bus passing throuzgh asphalt n.27?

[make am X mark in the boux that most clossly matches your opinion)

| Mot at all Only a little To some extent | Rather much Very much

Question n. 5 How do you assess the intensity of noise produced by the bus passing through asphalt n.37

[make am X mark in the boux that most clossly matches your opinion)

| Very low Low Fair | High Very high

Question . &: In your opinion, how annoying is the noise produced by the bus passing through asphalt n.37

[make am X mark in the boux that most clossly matches your opinion)

| Mot at all Slight Fair | High Very high

| Mot at all Only a little To some extent | Rather much Very much

Question n. 3: How do you assess the intensity of noise produced by the bus passing through asphalt n.27¥

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

| Very low Low Fair | High Very high
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Report on statistics on Website visits

On a trimester basis a Report on website desigh and statistics on visits is updated according

to data provided by Google Analytics

LIFE E-VIA

“Electric Vehicle nolse control by Assessment and

optimisation of tyre/road interaction”

LIFE18 ENV/IT/000201

Content Report on website design and statistics on visits
Action,/Sub-action ol
Status - data Final Wersion- 02-10-2020

Authors reffaella Ballomini, Chizra Bartalucd, Gianfrancesco
Colucc, Sergio Luzzi [Vie enro.ss]

Beneficiany Municipality of Florence
Contact person arnaldo Melloni

E-mail arnaldo.melloni@comune. fiit

Project Website hittps:/ylife-evia.euf

Table of contents
F L =R Ty e S SRS
1 Action DI.2— LFE E-WIA WEBSITE specifics and design. ..o

11 Specific from the profect Propomal e e e

12 \Website design and Sovation o
L L i I BT I T o s e e e e e bt R R R i 1 e

L22  Nebsitss ITIEIIE ..ottt s b e 8t e

T

2 Action DI.2— LIFE E-VIA WEBSITE StotiEtics 0N USENE WISITE coocrriieeescc s eeeens e
2.1 statistics for the pericd 17 January — 31" MEMCR 2020 . en s

[ ]

2.2 statistics fior the pericd 17 April— 300UNE 20200 e

=

2.3 statistics fior the pericd 17 July — 30 SEPTEMDET 2020 ..o e

=
=l

N Kl U L = ol SO

bo
£

https://life-evia.eu/deliverables/additional-report-1_-report-
on-website-design-and-statistics-on-visits/
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Report on statistics on Website visits

M MNew Visitor M Returning Visitor

1 . 43

Map of Countries of origin of the connected devices — Google Analytics. Percentage of New visitor vs Returning visitor — Google Analytics.

Users « V5 Selecta metric Hourly = Day Week Month

® Users
30

August 2020 September 2020

Trend of website visits — Google Analytics.
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Website

http://life-evia.eu/ ..
)

Home Project Progress&Results Documents News&Events Gallery Contacts Login

. “’- »
Q' ',

| -E
ELECTRIC
VEHICLE

nolse control

by Assesment
and optimisation |
of tyre/road

( At (i g
% =rQcCcrior
k \ !‘!‘.»""'.b"':"" A AR
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Website

How is it going?

=@=N° of website visits ==®==N° of unique visits N° of individuals N°® of downloads
1400
1200
1000
800
600 ] " ] ]
Average visit duration (min)

400 00:05:46

200 00:05:02

00:04:19
0

00:03:36

January-March 2020 April-June 2020 July-September

00:02:53

00:02:10

. . . 00:01:26

Further information in the report presented
. 00:00:43
under Action C1...
00:00:00

January-March 2020 April-June 2020 July-September 2020
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Website

The management

LIFE E-VIA Website: news of September

sara.dellemacchie@vienrose.it D Rispondi | €3 Rispondiatutti | — Inoltr
-IE-“-LI: r-lﬁl-lﬁl -ll-l

A carsten.hoever@conti.de; 'Achillefs tsotras’; 'fabienne moelinan'; julien.cesbron@univ-eiffel.fr; 'Philippe Klein'; 'marie-agnes pallas’; 'arnaldo melloni’; lunedi 28/09/2020 12:2
‘Gessica Pecchioni’; 'Mania Giulia Brunacei’; 'Francesco Bianco'; filippo'; 'Colicchia’; 'Gia Pellicanc'; 'Rosario Fedele’
Cc 'Raffaella Bellomini®: 'Chiara’

LIFE E-VIA Website: news of April/May

Dear all,

; . ; Rispondi 4 Rispondi a tutti — Inoltra sas

sara.dellemacchie@vienrose.it ) Risp D Risp

A carsten.hoever@conti.de Achillefs.tsotras@conti.de; fabienne.molinari@ifsttar.fr; julien.cesbron@ifsttar.fr; philippe.klein@ifsttar.fr; giovedi 23,/04/2020 10:42
marie-agnes.pallas@univ-eiffel.fr; filippo.pratico@unirc.it; arnaldo.melloni@comunefirenzeat; gessica.pecchioni@comune.fiit;, +2 persone

Cc raffaella bellomini@vienrose.it; chiara.bartalucci@vienrosze.it

the website and social network o
Nantes (https://life-evia.eu/news

Let me know if you also have othi

Dear all,
Thanks for your cooperation,
all my best regards. | hope this finds you all in good health.
Sara We're working on the contents of the Faq and Stakeholders sections of the website, that will be uploaded as soon as possible.
In the meantime, | ask you if LIFE E-VIA W o
: - ebsite: news of May/June
also more general news link:
; ) ; Ri di & R di a tutti Inolt ses
sara.dellemacchie@vienrose.it 3 Rispond ® Rispondia tutt 7 Inoltra
Thank you very much. A = <carstenhoever@conti.de>; 'Achillefs tsotras'; 'fabienne molinari'; 'julien cesbron'; 'Philippe Klein'; 'marie-agnes pallas'’; 'arnaldo melloni'; 'Gessica Pecchioni’; martedi 26/03/2020 12:43
‘Maria Giulia Brunacci'; 'Francesco Bianca'; filippe’
Cc 'Raffaella Bellomini'; 'Chiara’
My best regards,
Dear all,
e | hope things go well.
Regarding the website of our project, you can find the new sections of Fagq and Stakeholders online: https://life-evia.eu/fag/; https://life-evia.eu/stakeholders/. If you have any
suggestions or content that you think would be useful to add, please let us know.
U p d atl n g a re a IWa yS As wsual, | ask you if you have some news about our project to be published on the site: written papers for the next conferences, relevant results on current project activities, but also

more general news linked to our preject that we can spread through the site and social channels.

welcomel!

Thank you very much.

My best regards,
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Dissemination Plan
The structure

b DELIVERABLES CODE
ACTION
Dissemination Plan DP
Life E-VIA Website DP_W
Noticeboard in English language DP_NE
Noticeboard in Italian language DP_NI
Dissemination 5 ;
ol Noticeboard in French language DP_NF
Noticeboard in German language DP_NG
Scientific papers DP_SP
Articles for journal and magazine DP_PA
Report on yearly participation in INAD DP_RI
Layman's report DP_RL
Press conferences PA_C
Promotion Radio campaign PA_RC
activities Video of the prototype construction PA_VP
EV FESTIVAL video PA_EV
Final event E_F
Workshop EW
Six-monthly meetings of the EUROCITIES M_E
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TYPE OF 2019 2020 2021
ACTION DELIVERABLES CODE 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12
Dissemination Plan 1
Life E-VIA Website 3
Noticeboard in English language 18
Noticeboard in French language 21
Noticeboard in German language 22
Noticeboard in Italian language 23
Scientific papers 36
Dissemination Article published in open access top
products ranked journal >
Article for local magazines about EV 16
Festival
Articles for peer-reviewed open access 20 a
journal
Open Source Articles on peer-reviewed 19
international journal
Report on yearly participation in INAD 25
Layman's report 35
Press conferences 11
Promotion Radio campaign 17
activities Video of the prototype construction 8
Promotional video about EV FESTIVAL 26
Final event in Florence 37
Workshop in Brussels E_1
Electric vehicles festival E_2
Six-monthly meetings of the EUROCITIES M M_1
TYPE OF DELIVERABLES CODE 2022 2023
ACTION 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Dissemination Plan 1
Life E-VIA Website 3
Noticeboard in English language 18
Noticeboard in French language 21
Noticeboard in German language 22
Noticeboard in Italian language 23
Scientific papers 36
Dissemination Article published in open access top
products ranked journal >
Article for local magazines about EV 16
Festival
Articles for peer-reviewed open access 20
journal
Open Source Articles on peer-reviewed 19
international journal
Report on yearly participation in INAD 25
Layman's report 35
Press conferences 11
Promotion Radio campaign 17
activities Video of the prototype construction 8
Promotional video about EV FESTIVAL 26
Workshop in Reggio Calabria 24
Workshop in Brussels E_1
Electric vehicles festival E_2
Six-monthly meetings of the EUROCITIES M
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Dissemination Plan
Detailed activities 1/4

Dissemination . < .
Deadline |Code Issued on Description
Plan Ref.n.

1 01/09/2019 Dissemination plan
1 September 2019 |Start of dissemination activities

2 01/12/2019 Life E-VIA Website
3 December 2019 |Development and launch of LIFE E-VIA website www.life-evia.eu

3 01/12/2021 Video of the prototype construction
8

4 01/07/2022 Press conferences
11_a
11 b
11 _c

5 31/12/2022 1 Article published in an open access top ranked journal
15

6 31/12/2022 1 Article for local magazines about EV Festival
16

7 31/12/2022 1 Radio campaign
17

8 31/12/2022 Noticeboard in English language printed in almost 100/300 copies each
18_1 February 2020 LIFE E-VIA: objectives and actions
18_2 February 2020 LIFE E-VIA: Roll-up
18 3
18 4
18 5
18 6
18_7
18 8
18 9
18_10
18 11
18 12
18 13
18 14
18 15
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Dissemination Plan

Detailed activities 2/4

31/12/2022

2 Open Source Articles on peer-reviewed international journal for dissemination of the obtained results

19 1

19 2

10

31/12/2022

3 Articles for peer-reviewed open access journal (e.g., Materials, MDPI and Applied Acoustics)

20 1

January 2020

Paper published on Open Access Sustainability 2020 about the sustainable pavement materials for the

20 2

20 3

11

31/12/2022

Noticeboard in French language printed in almost 100/300 copies each

21 1

21 2

21 3

21 4

21 5

12

31/12/2022

Noticeboard in German language printed in almost 100/300 copies each

22 1

22 2

22 3

22 4

22 5

13

31/12/2022

Noticeboard in Italian language printed in almost 100/300 copies each

23 1

23 2

23 3

23 4

23 5
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Dissemination Plan
Detailed activities 3/4

14 31/12/2022 Proceedings of workshop in Reggio Calabria and students' contest awording (USB Keys) - 50 copies
Workshop in
Reggio 24
Calabria
15 31/12/2022 Report on yearly participation in INAD (3 reports 2020,2021,2022)
25 1
25 2
25 3
16 31/01/2023 1 promotional video about EV FESTIVAL
26
17 31/01/2023 Layman's report
35
18 31/03/2023 Scientific papers to be presented in national/international congresses
36_1 December 2019 |Scientific contribution about the project in the EAI SmartCity 360° 2019 International Summit.
36_2 March 2020 JTAV 2020: (ille-France) "LIFE E-VIA: noise control of electric vehicles by optimizing tire-road interaction"
36_3 May 2020 Paper submitted to: 11th International Conference “Environmental Engineering” (ENVIRO)
36_4 May 2020 Paper submitted to: 4th International Symposium "NEW METROPOLITAN PERSPECTIVES”
36_5 June 2020 Paper submitted to the international conference: 20th IEEE Mediterranean Elettronical Conference (MELECON)
36_6
36_7 December 2020 |Forum acusticum: Abstract send by Comune di Firenze
36_8
369
36_10
36_11
36_12 June 2021 Pratico F.G., Briante P.G., Colicchio G., Fedele R. Asphalt concretes for electric vehicles. Abstract submitted to: 11th Intern
36_13
36_14
36_15
36_16
36_17
19 31/03/2023 Proceedings of Final Event in Florence (USB Keys) -400 copies
International
Congress in 37

Florence
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Dissemination Plan
Detailed activities 4/4

OTHER DISSEMINATION ACTIVITIES

20 31/12/2022 Events
E_1 Workshop in Brussels (organizer CRD)
E_2 Electric vehicles festival

21 31/12/2022 Six-monthly meetings of the EUROCITIES Environmental Working Groups
M_1 October 2019 EUROCITIES- Meeting in Oslo during the Environment Forum
M_2
M_3
M_4
M_5
M_6

Other activities
Meeting September 2019 |First meeting among partners

Project kick off meeting

November 2019

LIFE 18 ENV and GIE Welcome meeting in Brussels




LIFE E-VIA PROJECT - INTERNAL PROJECT MEETING
23 October 2020

Vie en.ro.se Ingegneria

Dissemination Plan
Communication and Dissemination strategy

LIFE E-Wl& LIFE1E ERIT, 000201

Table of contents

BN 1 = =SS
13 Project eiperhad TRIIIET ..o bt
I N 1 T

O P a1 SR

|_“:E E_‘U" A 21  Purpose of the Commumiration SImtemy . oot
23 Stakosholders and target @ndlnOE .o

S T - (T T S R PR T

.. . . . " 31 Losomdwizmal guide oot s eeene e seeeneeene 1
optimisation of tyre/road interaction 31 Comwmmication maverial Templates 10

FI0 Pl DO UmEE NEREAAIE cooooooooooo oo oo oot e oo oooee oo e e o e eeeee s e s8R e oo e 11

LIFE1R ENU;ITIDDUEDi JEI Power PRind Smpaqd oo et e eeremera e eneeeeen 11

B I e T e OSSP - |

Deliverable 1 - Dissemination Plan T S £

Content Communication and dissemination strategy E k1T T PSP I

Action/Sub-action D11 Public awereness and dissemination of results — E I oy T T TP PSSR | :

Dizzemination Flan

Authors Raffaella Ballomini, Francesco Borchi, Lucia Busa, Sarz Delle E TN 1 a0 . OSSR )
Macchie, SErgio Luzzi E T 1 O O PRSBSOS |-

Etatus - dake Draft version - 20-07-2020

Benefidany VIEMROSE E B I T - o SO RSRSSSTRR |1

Contact persan Raffaella BELLORIMI BT v =3 PSSP - |

E-mail Raffaella. bellomini@vienrosa.it & Ndumsement @ FMORIOPIT . e e e er e sr e e ceeeese B0
Project Website https://lifz-avizaau/
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Dissemination Plan
Communication and Dissemination strategy

The target andience will be addressed through communication and dissemination actions.

More specifically, dissemination includes the design of project’s website, the production of promotional and
informative material and various events for dissemination. In Table 1 dissemination materials of interest for each
of the stakeholders category 1s reported.

Table 1: Target audience and dissemination

Stakeholders/Target Press Publications Website Events Social
audience releases media

General public X X

Local media X X X X X

Local, regional,

national authorities X X X

European

Commission

& relevant X X X X

to the project
EU communities

Sclﬂlltlfli? < < %
community

Technicians

(;ﬁe_chamcqi c_mci" < x % %
Civil engineering,

noise experts)

Companies  (e.g.

road laying sector,

asphalt plant,

recyeling of scrap X X X
[yres, [yres

construction  and
EV market)
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3 Project identity

3.1 Logo and visual guide

The Project’s logo 1s characterized by clarity, consistency, and minimality.
The primary colours are the following:

- Green, which recalls the environment and the urban landscape

- Yellow, which recalls electricity

Moreover, a tyre and an electric car, which are the main objects of the project, are present in the logo (Figure 2).

Figure 2: LIFE E-VIA logo

3.2 Communication material Templates

Templates are useful tools to ensure a consistent appearance of the project and to increase the recognition value
of the project. Templates for different communication and dissemination purposes and hints for the application are
provided following:

- Word document template

- Power point document template

- Leaflet template

All deliverables should be produced using these templates.
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Word Document template

LIFE E-VIA

“Electric Vehicle nolse control by Assessment and

optimisation of tyre/road interaction”

LIFE18 ENV/IT/000201

Action/Sub-action 00(
Status - date X000

Authors
Beneficiary
Contact person
E-mail

Project Wehsite

hittps//life-evia.eu/

Figure 3: Screenshot of the Word template for documents generated by the project

WORD TEMPLATE

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

www. life-evic.cu

/‘___\

i —————

- . s With the contribution of
.‘l" %3 );'( Université (::.:l St i «+ Vie enrose, the (IFE geogravere of
~" Gustave Eiffel porrA OO e Eurapesn Lnion

LIS BV U000 8

Figure 4: Screenshot of the PowerPoint title slide

PICTURES

\ Title
O% v Date
AAD ‘;l \ Authors

POWER POINT TEMPLATE

Objectives of the LIFE E-VIA project

LIFE18 ENV/IT/000201

www.life-ewia.eu

with the contriurtion of the LI puogacon,
of the fumpean Unica

rF ‘—.:"_"\ - = IS am
~onE=slakssic,

. LIFE &-vi4
2] B Klectric Vekscle pglsg comtral by Assessment
i and oimiiasion of Bel road inteaction

# G e Qi R,

With the contriution of the LI pegssEe.
o the Quropess Usos

Title

LOGD of hosting partner

Date

Figure 5: Screenshot of the PowerPoint body slide

Figure 8: Second page of the lecfiet template

LEAFLET TEMPLATE




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

g T

v

~7 . i - . Py . With the contribution of
> . < Universita degli Studi

%CFO?}U{E\IZE )e Université m () et degl s -;?A Vie en.ro.se. the LIFE programme of

~" Gustave Eiffel -~ s I di Reggio Calabria Ingegneria the European Union

LIFE18 ENV/IT/000201




Kick off meeting of partners

Issued on: September 2019 MEETIN
By: All partners

(Ontinental

The Future in Motion

E-VIA LIFE kickoff meeting 20.09.2019
Technical actions

hitps-//www_continental-tires.com Continental Reifen Deutschland GmbH

LIFE E-VIA (LIFELS ENV/IT/000201)
DISSEMINATION PLAN

CODIFCATION

2018 2020
T I T I L T L
[ [

2022 202
T~ T T 1"
I

|

7 Vie en.ro.se.

Ingegneria

Action D1 — Proposals for the Project’s logo overview




MEETIN
THE EURO
Code: M _E 1

<« E-VIA » Electric Vehicle noise

control by Assessment and optimisation of
Tyre/road interaction

PROJECT LOCATION: FlorenceItaly =~ & _ & | L=

BUDGET INFO: %
Total amount: 1.797,030 € T =
559% EC Co-funding: 933,295 € =N e

DURATION: Start: 01/07/2019 - End: 31/01/2023

PROJECT’'S IMPLEMENTORS:
Coordinating Beneficiary: Florence Municipality

Associated Beneficiary(ies):
Continental Reifen Deutschland

Ifsttar

Ipool S.r.l.

University of Reggio Calabria

Vie en.ro.se Ingegneria S.r.|

Eurocit!es Environment Forum .
Arnaldo Melloni
Oslo 23-25 Ottobre 2019 : % 2>
=l0 obre Project Manager e >

EURO
CITIES




LIFE 18 ENV and GIE Welcome meeting in Brussels

Issued on: November 2019
By: Comune di Firenze

« E-VIA » Electric Vehicle noise

control by Assessment and optimisation of
Tyre/road interaction

PROJECT LOCATION: Florence Italy

BUDGET INFO:
Total amount: 1.797,030 €

559% EC Co-funding: 933,295 €

DURATION: Start: 01/07/2019 - End: 31/01/2023

PROJECT’'S IMPLEMENTORS:
Coordinating Beneficiary: Florence Municipality

Associated Beneficiary(ies):
Continental Reifen Deutschland

Ifsttar

Ipool S.r.l.

University of Reggio Calabria

Vie en.ro.se Ingegneria S.r.l

LIFE18IENV and GIE Welcome Meeting, Arnaldo Melloni

Brussels, 7-8 November 2019 Project Manager




Home Project Progress &Results Documents

THE PROJECT LIFE E-VIA

Exposure data from the European Environment Agency (EEA) demonstrate that more than 100 million EU citizens
are affected by high noise levels negatively impacting human heslth. Traffic noise alone is harmful to the health of
almost every third person in the WHO {World Heslth Organization) European Region. 20% of Europeans are
regularly exposed to night sound levels that could significantly damage health, especislly in urban areas. As
emerged in Noise in Europe Conference (April 2017) and in the WHO guidelines published in October 2018, the
increased stringency of EU at source standards needs to be balanced against other effective measures such a= 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.

Similar effects can also be observed for the contribution of the tyre rolling resistance to the vehicle’s energy
consumption.

Thus, for the changed requirements of Electric Vehicles (EVs) there is a need for in-depth investigations of tyre/road
interaction. Last but not least, even for the application of the Directive 2002/43/EC, the coefficients to apply the
CNOSS0CS model (Directive 996/2015/£C) to new traffic spectra and new vehicles are completely missing.

Therefore, the project intends to:

« tackle noise pollution from road traffic noise focusing on a future perspective in which electric and hybrid
vehicles will be a consistent portion of 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.

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

SC4Life- SmartCity 360°

Scientific Contribution

Issued on: December 2019
By: UNIRC

Deadline: 01/03/2023

SCIENTI
Code: DP_

(}@ EAl COMMUNITY THAT BUILDS YOUR CAREER http://sc4life.org/full-program/

Collaborative research. Objective evaluation. Fair recognition.
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Abstract: Recycled and low-temperature materials are promising solutions to reduce the
environmental burden deriving from hot mix asphalts. Despite this, there is lack of studies focusing
on the assessment of the life-cycle impacts of these promising technologies. Consequently, this
study deals with the life cycle assessment (LCA) of different classes of pavement technologies,
based on the use of bituminous mixes (hot mix asphalt and warm mix asphalt) with recycled
materials (reclaimed asphalt pavements, crumb rubber, and waste plastics), in the pursuit of assessing
energy and environmental impacts. Analysis is developed based on the ISO 14040 series. Different
scenarios of pavement production, construction, and maintenance are assessed and compared to a
reference case involving the use of common paving materials. For all the considered scenarios, the
influence of each life-cycle phase on the overall impacts is assessed to the purpose of identifying the
phases and processes which produce the greatest impacts. Results show that material production
involves the highest contribution (about 60-70%) in all the examined impact categories. Further, the
combined use of warm mix asphalts and recycled materials in bituminous mixtures entails lower
energy consumption and environmental impacts due to a reduction of virgin bitumen and aggregate
consumption, which involves a decrease in the consumption of primary energy and raw materials,
and reduced impacts for disposal. LCA results demonstrate that this methodology is able to help set
up strategies for eco-design in the pavement sector.

https://www.mdpi.com/2071-1050/12/2/704/htm/
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all the scenarios. In detail, it accounts for more than 60% of the majority of environmental indicators,
with the exception of EF,,, HT-ce, HT-nce, and ME.

The negative values of Ftox and HT-e in Scenario 1 (addition of waste plastics in the bituminous
mixture) are essentially due to the avoided impacts of virgin plastics.
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Figure 2. Contribution analysis of life-cycle environmental impacts.
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o Construction of a B1-based test track prototype:
= [ocated on IFSTTAR reference test track in Nantes

= (all for tender planned in April 2020 based on B1 recommendations
= (Construction planned in July 2020

'. B1-based prototypal test'section .
50 m x 8.1 - /

JTAV 2020 - Lille - France

11j03/2020

o Planned vehicles:
= One ICE Vehicle (Renault Kangoo Diesel)

= Several EVs (Renault Kangoo ZE, Renault Zoe, C-Zero, Nissan Leaf, BMW i3, Tesla Model 3)
o Already tested in August 2019:

= Renault Kangoos (ICEV and EV) and Renault Zoe

JTAV 2020 - Lille - France

11/o3/2020
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PARTICULATE MATTER FROM NON-EXHAUST
SOURCES

Abstract: Air pollution is an important issue worldwide. Solid components in air (particulate matter, PM) originate from a variety of natural or anthropogenic sources
and have different morphological, physical, and chemical properties. Their presence in the air also depends on meteorological conditions, such as humidity, rainfall,
and wind speed. PM pollution has adverse effects on environment and human health. Therefore, it is very important to address sources and processes involved in PM
generation. Among the existing sources, a special attention must be paid to PM emissions from road traffic, i.e., exhaust sources (e.g., fuel combustion) and non-
exhaust sources (e.g., road, tyre, brakes). These traffic-related sources contribute to PM concentrations in cities, and this calls for research into new possible systems
and/or mitigation measures. In light of the facts above, the objectives of this study are 1) To evaluate the contribution to PM emission from traffic-related sources. 2)
To evaluate existing mitigation measures and to identify new ones to reduce PM production. First results show that: 1) Non-exhaust sources have a different role in
PM generation and they differently affect PM10, PM2.5, and PM0.1. 2) Even if emissions-related regulations have led to reductions in exhaust emissions from road
traffic, other mitigation measures could reduce the non-exhaust part of emissions (e.g., brakes wear, road wear, and tyre wear). 3) New technologies could be
developed to reduce PM from non-exhaust sources.

Keywords: Particulate matter, Non-exhaust sources, Tyre wear, Road wear, Brake wear, Mitigation measures.



Paper submitted to 4th International Symposium “NEW (gcIENTI

METROPOLITAN PERSPECTIVES”, Reggio Calabria, Italy.
Issued on: May 2020
By: UNIRC

Deadline: 01/03/2023

SMART ROAD INFRASTRUCTURES THROUGH VIBRO-ACOUSTIC SIGNATURE ANALYSES

Fedele K.

Abstract. Smart cities need “intelligent” infrastructures designed or managed bearing in mind crucial characteristics, such as sustainability, efficiency, safety, and
resiliency. Several solutions can be adopted, but the key factor for the suc-cess of the solution selected is its ability of improving the management process. The
objective of the study described in this paper is to develop a solution that can be used to make smarter the road pavement monitoring and maintenance. In
particular, a Non-Destructive Test (NDT)-based method is presented and applied aiming at extracting crucial information about the Structural Health Status (SHS) of
the monitored road pavement. Results show that the method is able to recognize the presence and the growing of induced cracks using meaningful features
extracted from the vibro-acoustic signatures (acoustic signals) of the road pavement loaded by a light vehicle. The abovementioned features can be used to build
innovative P-F curves able to improve the road pavement management process.

Keywords: Smart Roads, Sustainability, Vibro-Acoustic Signature.



Paper submitted to the 20th IEEE Mediterranean SCIE
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ACOUSTIC IMPACT OF ELECTRIC VEHICLES

Pratico F.G., Briante P.G., Speranza G.

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

and practitioners.
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Conferences

Event
Year 2020

Forum Acusticum 2020 (20-24 April, Lyon)
https://fa2020.universite-lyon.fr/

27 International Congress on Sound and Vibration — ICSV27
(11-15 July 2021, Prague) iiav.org

Partner

Comune di Firenze and Vie en.ro.se
will participate (Abstract sent)

Comune di Firenze and Vie en.ro.se
will participate (Abstract sent)
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WELC FORUM ACUSTICUM 2020 e-ForU M AC UShCU M 2020

Dec /7-11, 2020

Authors are asked to send a paper (max. 8 pages) or at least an extended abstract (2
pages) in English within October 31st 2020.

ABSTRACT SENT by Municipality of Florence,
PAPER in preparation
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Possible publication

UNDERSTANDING THE IMPACT
Call for papers for Noise Mapping Journal VEHICLES ON'URBA r~n:=~:sn$I P|

Special Issue:

Sergio Maria Patella

UNDERSTANDING THE IMPACT OF ELECTRIC DESCRIPTION

AND AUTONOMOUS VEHICLES ON URBAN At arecs and traffic smutation in the context of slectric snd automated moodty. ||
N O I S E P O L LUTI O N Electric wehicles (EVs) category includes a variety of technologies such as plug-in hiybrid

electric wehicles (PHEW:s), battery electric wehicles {(BEVs) and hybrid electric vehicles (HEWs).

Furthermore, electric micro-mobility modes, such as e-scoobers and e-bikes have gained rapid
popularity in major cities arcund the world in the past few years. Electromobility, in addition to
reducing the emission of pollutant, also impacts on the noise maps of the cities.

G u ESt Ed Ito r: Se rg|0 M a rla Patel Ia; U N ive rSita S This special issue encourages submittal of papers regarding the evaluation of noise emissions at
. . different scales: single mode level; lane level; rosd netwark: level
Mercatorum - Piazza Mattei, 10, 00186 Rome, Italy; E- | S
Autonomous Vehicles (AVs) represent a further topic of this special issus. AVs represent the

il 1 1 1 H biggest technolegical advance in the field of transportation and promise a fundamental revolution

m a I I . Se rg|0 m a rl a . patel Ia @ u n I m e rcato ru m . It in mobility. Many stedies have examined the impact of the introduction of AVs on urban mobility,
infrastructure and land use, and the travel behavior. Findings indicate that AVs have the potential

to reduce road network congestion, and indirectly air and noise pollution. Several pricr simulation

miodels have evaluated AVs' potential energy savings and pollutant emissions, but there is limited
evidence of the influence of the introduction of AVs on urban noise pollution.

https://www.degruyter.com/view/journals/noise/noise-

We expect the submissions to make a sbep forward in cur understanding of the general

. implications that electric and autonomous wehicles will have for the acoustic ervironments of
overview.xm | future cities. All types of experimental or methodological studies applying noise emissions
evaluation in urban related contexts are welcome.

This call for paper is inter-disciplinary, and accepts works from fields of engineering, economics,
plamning, policy, business and managemeant, as well as any other disciplines that contribute to the
scientific understanding of the impact of electric and automated mobility on noise emission in
urban areas.

EXTENDED to the end of 2020!!!

HOW TO SUBMIT

Manuscripts should be submitted to the Editor of this journal via
httoed fitorial i

Submissions are welcome starting from March 15th 2020 till September 15th 2020
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Since October 2020 the Acoustic Society
- of Iltaly (AIA) has organized a cycle of
Webinar having as protagonists mainly
young researchers or professionals in
acoustics and related subjects, waiting
for the next annual conference to be
held in 2021 (hopefully) in presence.

Proposal: Webinar on “How electric vehicles sound?” in Italian language
Period: November/December 2020

TO BE PROPOSED TO AIA
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