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FILTRATION
OF BRAKE WEAR PARTICLES

= |n the context of
Horizon Europe =

AeroSolfd -

Fast track to cleaner, healthier

urban Aerosols by market ready Solutions of
retrofit Filtration Devices for tailpipe,

brake systems and closed environments
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WELCOME TO TEAMWORK A AeroSolfd

= AeroSolfd — Fast track to cleaner urban air by market ready filtration solutions
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WELCOME — MAJOR OBJECTIVES  “YAeroSolfd
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= AeroSolfd — Fast track to cleaner urban air by market ready filtration solutions

Reducing ‘ e 13:00 — 14:00 Focus:
1. tailpipe N [ HORIZON Europe AeroSolfd l'. f
o — Gasoline Retrofit gasoline fleet
emission (3 presentations) Exo 6,C
S and earlier)
2. brake o B vl -~ @ Develop representative brake cycle for urban busses in a city (Valladolid, Ancona, Ljubljana)
emission ‘. 4 = O Measure baseline emissions of raw emissions of a typical brake on a dynamometer
s = Sl : D Design and validate virtual twin of brake dust particle filter & test prototypes
' 3 . O Demonstrate application on test vehicle on road and in winter conditions
S ® Define type approval process
3. pollution [STEEEEIERE D ldentify how to trace emissions of typical metro brakes (disc, bIocI§ brake) .
atmetro RIS @ Megsgre exposure Ievgl at demo-3|t§§ w/o and w/ filter at metro Lisbon and Sofia |
stations B = sﬁ @ Optimize design of stationary air purifiers and manufacture prototypes for demonstration

e o W ¥ @ Demonstrate the potential of air purifiers to improve IAQ at a bus depot (3 different setups)
e 4 O Define best practice for applying air purifiers as retrofit solution to metro stations

@ Develop Framework for Environmental-Social Life-Cycle-Assessment of retrofit solutions
(™ Overall sustainable assessment of the three retrofit solutions
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RESULTS
— FILTERING BRAKE WEAR PARTICLES
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CHALLENGE & PROPOSAL ~'AeroSolfd

= Traffic is a significant contributor to air pollution

= Harmftul effects of traffic-related ultrafine particles
- Aim/Proposal: reducing traffic-related
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= HORIZON-CL5-2021-D5-01-15 - Development and demonstration of cost
affordable and adaptable retrofit solutions for tailpipe and brake polluting
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CONCEPT %AEI’OSO'fd
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= AeroSolfd Solutions — Filtration of Brake Wear Particles:

= Reducing brake emissions at = Reducing pollution in (semi-)closed

squrce environments

e filtration) Ing exposure level)

Brake retrofit
solutions

Retrofit solutions
for (semi-)closed
environments
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RESULTS: BRAKE DUST FILTER

e Brake Cycle for an urban bus in a city
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= (Virtual) Design of Brake Dust Particle Filter

and Connector for Retrofitting
to ZF Air Disc Brake MAXX 22

(Transfer of passenger car concept) |
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RESULTS: AIR PURIFIER @ METRO

= Emissions of metro brake (disc type) characterized-> Tracer: Sb(Antimony) 200
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= Metro stations for installation of air purifiers identified at Lisbon and Sofia
(Filter delivered, installation ongoing, test equipment and protection defined)
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RESULTS: AIR PURIFIER @ BUS DEPOTY AeroSolfd

= Air Quality Measurements at semi-closed environment of a bus depot
: Advantage public restrlcted area, Iow COS’[ and scientific grade equipment

Indoor vs Outdoor

%1 m Auvasa
B8 Outdoor
I | | =M+H air purifiers 2
- -] | YeCSIC/NFAequipment 1
[ | | mSensorbox (CARTIF) S I I I
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+-F [L./Busdepot +
L2 2. Workshop * *
| < B. Washingrooms o1
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{ 5. Open-air parking Hour (UTC+2)

Daily distribution of BL PM, 5
at AUVASA bus depot and outdoor environment.
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RESULTS: SUSTAINABILITY

D4.1 Sustainability
framework, information
requirements and data
collectionplan

D4.3 Citizen Science report on drivers
and barriers identified by all related
stakeholder and target groups,
guidelines for communicationand

communication effectiveness

Q =

[D445 Overall sustainability assessment ]

Q& €

D4.2 Database for life-cycle assessment
and sustainability assessment

]

QX b PEg

[04.4 Life-cycle assessment for each ]

product line
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DEFINING THE FRAMEWORK

= for the sustainability assessment

INPUTS

Indicators and data
collection per
DIMENSION

ENVIRONMENTAL
SOCIAL
ECONOMICAL

APPROACHES

Assessment criteria
and methodology

OUTPUT

Expected endpoints
to which AeroSolfd
will contribute

CUEAN NRTER
A LINTTION
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Top-down
considering the science

Co-creation O’ v 'O
“round-table” meetings r\O

' al
T

Bottom-up
case-specific dialogue and
human and environmental risk scoping
analysis along the value chain
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LCA - DATA COLLECTION THEORY

Raw materials.
- mostly secondary sources (databases and literature).
- BOM templates to identify amount of raw material.

Parts in product manufacturing
- Process flow templates by suppliers and manufacturers.
- If no primary data, e.g.interviews with project partners.

Transportation to the manufacturing sites.
- Data gathered using the BOM template. (Data owners a
likely to be the procurers at the product manufacturers.)

Product use

- Compare data use phase of the business-as-usual scenario

and the demonstration case scenario

The end-of-life of the products themselves.
- Process flow template on processes for waste disposal.

re

A AeroSolfd
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The five life cycle phases

Raw materials

¥ -

Parts manufacturing

!

Product manufacturing

Recycle

h

Product seller Refurbish

h

Maintenance and

§ Product use
repair

h

Disposal/incineration
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RISK SCOPING APPROACH A AeroSolfd

 Raw materials
s * )
Exposure/release score [0-100] Parts manufacturing
Relative potential Relative potential 4 Pl‘[tilll:t B recycle
exposure/release duration [1-10] .
severity . manufacturing
[1-10] ) v Refurbish

Product seller

» Frequency=1: short term monthly or less; 5: weekly; 10: daily \ *
« Scale=1: No exposure; 5: moderate exposure; 10: Risk of high exposure potential Mai
aintenance and
) Product use
repair )
4
( 3 3 3 . . . \ - = E e )
|dentification of potential human and environmental risks for [ Disposal/incineration
L further qualitative to quantitative risk assessment ) ’
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SOCIAL LCA A AeroSolfd

SUNEP/SETAC SOCIAL IMPACT ASSESSMENT FRAMEWORK (FS, 2022)
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§Social Impact Assessment

(IAIA) 2. STAKEHOLDERS ~ [#eesori] [ priman [ } [ }

§Social LCA Framework J

proposed in RiskGONE 3. Social Impacts Identification [ Demographics ] [Live"hoods ’ [ Socio-CuIturrI& J \
Historica ervices

STA KE H L D E R Psychological: Acessibility and ] Health and [ Envi : ] Political, Institucional &
G R O U PS affective and cognitive affordability Wellbeing nvironmen Legal Systems D

key difference
for Environmental LCA

[ Affected Indirect ]

4. Social Impacts Evaluation

5. Risk Management Measures
{ Standardized Criteria & Scales ’

Mitigation of potential Grant or Maximize
Problems Benefits

Social LCA as discussed in RiskGONE
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CORPORATE SOCIAL RESPONSIBILITY Y AeroSolfd

Example: MANN+HUMMEL Sustainability Report 2022.

= Common definitions of sustainability usually encompass three
dimensions: environmental, economical and societal.

ECOLOGICAL ECONOMICAL

= At MANN+HUMMEL, we see ourselves as pioneers, adding a fourth
dimension to these existing concepts: technology. As a technology-
driven company, we have been developing innovative, cutting-edge
solutions for eight decades now. We firmly believe that the dimension
of technology is an essential component of sustainability. And for
MANN+HUMMIEL, the dimension of technology is, more concretely,
the dimension of filtration.

= As |leader in Filtration, we enable our customers to be more
sustainable.

= We develop solutions that enable cleaner mobility, air and
water and deliver key technologies that pave the way to a

claanar nlanet
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TECHNOLOGICAL SOCIAL
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https://www.mann-hummel.com/en/company/responsibility/sustainability/sustainability-report.html

ES-LCA AS GAME CHANGER? ~'AeroSolfd

filtration devices

= Environmental-Social Life Cycle Assessment (ES-LCA) as holistic approach

= Not only focusing on GHG emissions, but a broader environmental and social
scope

Company View: Environmental-Social-Governance (ESG)

ECOLOGICAL ECONOMICAL

= How to improve your ESG-score?

Financial Impact beyond reporting?
= ESG-linked financing and responsible investments
= Social-Investors / -fundraising

TECHNOLOGICAL SOCIAL

Public T|nan@4dmg
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A VISUAL & AUDIBLE SUMMARY A AeroSolfd
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PROJECT PARTNERS

MANN +
HUMMEL

YA Auvasa o
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nederland
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Conerobus.

societa per la mobilita
intercomunale S.p.A.

I

Metropolitano de Lisboa
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AEROSOLFD — A GREAT TEAM! > AeroSolfd
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https://aerosolfd-project.eu/
http://www.aerosolfd-project.eu/
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. O
Dr.-Ing. Martin J. Lehmann ) httes:/www.linkedin.com/co
mpany/eu-project-aerosolfd/

MANN+HUMMEL GmbH

https://x.com/aerosolfd/

<1 Martin.Lehmann@mann- o https://www.instagram.com/

N aerosolfd.eu/
VAGH- S0 104

Project funded by .
Co-funded by https://aerosolfd-project.eu/
. Confédération suisse Education and Research EAER T T 7
Confederazione Svizzera State Secretariat for Education,
the E u ropea n U n I o n (onfaderax:un sw‘;lra Research and Innovation SERI

Swiss Confederation

©2022-2025 AeroSolfd Consortium Partners. All rights reserved.
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Climate, Infrastructure and Environment Executive Agency (CINEA). Neither the European Union nor the
granting authority can be held responsible for them.

AeroSolfd is a Horizon Europe project supported by the European Commission under g agreement No 101056661. All information in this presentation may not be copied or duplicated in whole or part by any means without express prior agreement in writing by the AeroSolfd partners. 21
All contents are reserved by default and may not be disclosed to third parties without the written consent of the AeroSolfd partners, except as mandated by the Grant Agreement with the European Commission, for reviewing and dissemination purposes. All trademarks and other rights on

third party products mentioned in this document are acknowledged and owned by the respective holders. The AeroSolfd consortium does not guarantee that any information contained herein is error-free, or up-to-date, nor makes warranties, express, implied, or statutory, by publishing

this document. For more information on the project, its partners and contributors, please see the AeroSolfd website (www.aerosolfd-project.eu).


https://www.linkedin.com/company/eu-project-aerosolfd/
https://www.linkedin.com/company/eu-project-aerosolfd/
https://x.com/aerosolfd/
https://aerosolfd-project.eu/
https://www.instagram.com/aerosolfd.eu/
https://www.instagram.com/aerosolfd.eu/

%AeroSolfd

filtration devices

Question for Lunch Break:

How can ESG as Environmental-Social-Governance
Become a Positive Game Changer

By Creating Financial Impact
To Boost Retrofit Solutions for Cleaner Urban Air?
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