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4-WPO04: Life Cycle Analysis in Mobility Systems

Coordinator of the WP
Czech Technical University in Prague — Faculty of Mechanical Engineering, Ing. Miroslav Zilka, Ph.D.

Participants of the WP

- you are invited

Main Goal of the WP

Creation of environmental models and subsequent processing of analyzes of the life cycle of the mobility system and its
key components in the environment of the Czech Republic as a basis for quantifying environmental benefits, supporting
decision-making at the level of policy formulation and innovation processes.

Partial Goals for the Current Period
Creation of Knowledge Base of LC Inputs of Key Elements of the Mobility System
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Contents of Work Package 4-WP04: Life Cycle Analysis in Mobility Systems

4-WPO04: Life Cycle Analysis in Mobility Systems

Official 4-WPO04 Deliverables:

e 4-WP04-001 | Quantitative Life Cycle Analysis of the Sustainability of the Mobility Systems
and its Selected Partial Elements, VI./2026, CTU 1.0
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Programme National Competence Centres

Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems
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Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Programme National Competence Centres

Hlavni Fesitel Doba feseni projektu
Aktivita v DP 4-WP04

aktivity 2023 2024 2025 2026

Miroslav Zilka,
01 Knowledge Base of LC Inputs of Key Elements of the Mobility System Barbora Stieberova ano ano ne ne
(Fs CvUT)

Miroslav Zilka,
Barbora Stieberova ne ano ano ne
(FS CVUT)

Definition of Scenarios, Structure of the Environmental Model, Catalog of Process Flowcharts of

02 Key Components of the Mobility System

Miroslav Zilka,
03 Environmental Analysis of the Mobility System in the Czech Republic and its Key Components Barbora Stieberova ne ne ano ano
(FS CVUT)

Miroslav Zilka,
04 Identification of Case Studies within the Consortium for the Processing of LC Analyses Barbora Stieberova ne ano ano ne
(FS CVUT)

Miroslav Zilka,
05 Case Studies LC Analyses Barbora Stieberova ne ne ano ano
(FS CVUT)
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Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Programme National Competence Centres

Activity Knowledge Base of LC Inputs of Key Elements of the Mobility System
Time of realization 04/2023 — 06/2024
Output 4-WP04-001 (O): Quantitative Life Cycle Analysis of the Sustainability of the Mobility

Systems and its Selected Partial Elements (FS CVUT) 6/2026

Activity outputs:

1. Structuralized database of relevant information sources
2. Report summarizing main findings and insights from the review

Why?

e Capturing the current state of knowledge in the field of LCA
analyzes of key elements of the mobility system

e Obtaining inputs for LC modelling

* Building a knowledge base for the consortium
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Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Knowledge Base of LC Inputs of Key Elements of the Mobility System

MOBILITY SYSTEMS

HYDROGEN PHEV/HEV

BATTERIES FUEL CELL

PRODUCTION RECYCLING

SECOND LIFE PRODUCTION RECYCLING
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Narodni centrum kompetence
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2023, CVUM Roztoky

Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Knowledge Base of LC Inputs of Key Elements of the Mobility System

TOTAL NO. OF LC STUDIES (10/2023) No. of studies in time (2008 — 09/2023)
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Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Knowledge Base of LC Inputs of Key Elements of the Mobility System

m Preliminary general conclusions:

There is an intense developement of recycling processes in the recent years and new LCA studies can be found: e.g. Mohr et al,
2020, Zhou 2020, Kallitsis 2022, Adhikari, 2023, Rosenberg, 2023, and also review papers: Prazanova 2022, Li 2023.

e.g. Rosenberg et al, 2023 show the GWP benefits of direct recycling in comparison with advanced hydrometallurgical process
(grade material).
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Activities in 4-WPO04: Life Cycle Analysis in Mobility Systems

Knowledge Base of LC Inputs of Key Elements of the Mobility System
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Fulfillment of goals and deliverables of 4-WPO04: Life Cycle Analysis in Mobility Systems

Current State of Deliverables, Milestones and Fulfillment of Goals

M: Knowledge Base of LC Inputs of Key
Elements of the Mobility System
(06/2024)

List of Due Deliverables and Their Added Value

4-WP04-001 (O): Quantitative Life Cycle Analysis of the Sustainability of the Mobility Systems
and its Selected Partial Elements

e Work on the first milestone towards the processing of the deliverable
e WiP & no major delays
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Current contribution of 4-WPO04: Life Cycle Analysis in Mobility Systems

Assessment of the Contribution of Deliverables
= Building a structured knowledge base in the field of LC studies of mobility systems and its
sub-elements for the use of consortium members.

= Presentation of benefits and data structure of LC analyses, identification of suitable case
studies within the consortium.
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Current contribution of 4-WPO04: Life Cycle Analysis in Mobility Systems

Assessment of the Formal/Administrative Goals of the Work Package

Commercialisation

BUDGET CONSUMPTION 04-09 2023

Analytical tasks
M
Not relevant

Deliverables

OK
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Current contribution of 4-WPO04: Life Cycle Analysis in Mobility Systems
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4-WPO04: Life Cycle Analysis in Mobility Systems

Thank you for your attention

ANY QUESTIONS?

Miroslav Zilka Miroslav.zilka@fs.cvut.cz +420 603 279 144
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Vytah z praci 2023-2025 na 4-WP04: Analyzy zivotniho cyklu v systémech mobility

Ing. Miroslav Zilka, Ph.D. (CVUT — FS) — miroslav.zilka@fs.cvut.cz

Z dlvodu vysoké naroc¢nosti na rozsah vstupnich dat bude prvnim krokem vytvoreni znalostni baze pro tvorbu LC analyz.
Jejim Ucelem je samoziejmé zajisténi potrebnych vstupl pro tvorbu environmentalnich modeld, ale predpokladame, ze
bude ve formé strukturované databaze informacnich zdrojd k dispozici vSem clenlim konsorcia. Kromé strukturované
databaze bude vystupem tohoto kroku souhrnna zprava, ktera bude zachycovat klicové informace komplexni reserse.

V dalSim kroku budou definovany jednotlivé klicové komponenty systému mobility v podobé flow-chartll zachycujicich
klicové jednotkové procesy a vstupni parametry. Rovnéz budou definovany scénare budouciho vyvoje.

Nasledné bude sestaven environmentalni model v systému SimaPro a s jeho pomoci bude provedena analyza systému
mobility a jejich klicovych komponent v prostredi Ceské republiky. Vystup této analyzy by mél mis podobu souhrnné
Zpravy.

Predevsim ve druhé poloviné sledovaného obdobi by rovnéz mély byt v ramci konsorcia identifikovany vhodné case
studies (konkrétni inovacni projekty), pro zpracovani diléi LC analyz.
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Results of 4-WPO04: Life Cycle Analysis in Mobility Systems — Achieved 2023-2025

Ing. Miroslav Zilka, Ph.D. (CVUT — FS) — miroslav.zilka@fs.cvut.cz

Due to the high demands on the range of input data, the first step will be the creation of a knowledge base for the
creation of LC analyses. Its purpose is, of course, to provide the necessary inputs for the creation of environmental
models, but we assume that it will be available to all members of the consortium in the form of a structured database of
information resources. In addition to the structured database, the output of this step will be a summary report that will
capture the key information of the complex search. In the next step, individual key components of the mobility system
will be defined in the form of flow-charts capturing key unit processes and input parameters. Future development
scenarios will also be defined. Subsequently, an environmental model will be compiled in the SimaPro system and with
its help an analysis of the mobility system and its key components in the environment of the Czech Republic will be
carried out. The output of this analysis should take the form of a summary report.

Especially in the second half of the period, suitable case studies (specific innovation projects) should also be identified
within the consortium, for the processing of partial LC analyses.

TN02000054 Z i CAS" Page 16 FAKULTA 4-WP04 Ing. Miroslav Zilka, Ph.D., CVUT - FS

€VUT V PRAZE



Nérodni centrum kompetence

Bozek Vehicle Engineering National Center of Competence i
FAKULTA Colloquium Bozek 2023 — BOVENAC 31. 10. 2023, CVUM Roztoky

STROJNI y
W ¢VUT V PRAZE Programme National Competence Centres

Vytah z praci 2023 na 4-WPO04: Analyzy zivotniho cyklu v systémech mobility

Ing. Miroslav Zilka, Ph.D. (CVUT — FS) — miroslav.zilka@fs.cvut.cz

V roce 2023 byly zapocaty prace na tvorbé znalostni baze. Primarné byla navrzena jeji struktura umoznujici filtraci zdrojl
dle tematického a obsahového zamreni. Dale byly akumulovany informacni zdroje zamérené na LC studie (v soucasnosti
vice jak 120 zdrojl) v oblasti mobility. Ty jsou prlbézné zpracovavany a analyzovany. Klicové informace jsou
integrovany do souhrnného reportu, ktery by mél byt finalizovan v poloviné roku 2024.

Databaze informachich zdrojd
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Results of 4-WPO04: Life Cycle Analysis in Mobility Systems — Achieved 2023

Ing. Miroslav Zilka, Ph.D. (CVUT — FS) — miroslav.zilka@fs.cvut.cz

In 2023, work began on the creation of a knowledge base. Its structure was primarily designed to enable the filtering of
sources according to thematic and content focus. Furthermore, information resources focused on LC studies in the field
of mobility were accumulated (currently more than 120 resources). These are continuously processed and analyzed. Key
information is integrated into a summary report, which should be finalized in mid-2024.

Database of information sources
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