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POLITECNICO DI MILANO

Department of Architecture, Built Environment and Construction Engineering (DABC)
LifeCycleTEAM (Prof. Monica Lavagna)
SEED [Lab] (Alberto Speroni)

Department of Chemistry, Materials and Chemical Engineering “Giulio Natta” (DCMC)
ChiPLab (Prof. Marinella Levi)
Making Materials (Prof. Barbara Del Curto)
Mat4En2 (Prof. Paola Gallo Stampino)

Department of Design (DESIGN)
LeNS/ab (Prof. Carlo Vezzoli)

Department of Electronics, Information e Bioengineering (DEIB)
Ecology Group (Prof. Paco Melia)

Department of Energy (DENG)
BEES (Jacopo Famiglietti)
GECOS (Prof. Davide Bonalumi)
SESAM (Prof. Matteo Vincenzo Rocco)

Department of Civil and Environmental Engineering (DICA)
AWARE (Prof.ssa Lucia Rigamont;)
Fabio Biondini’s Research Group (Prof. Fabio Biondini)
Liberato Ferrara’s Research Group (Davide di Summa)

Department of Mechanical Engineering (DMEC)

Mario Guagliano’s Research Group (Prof. Mario Guagliano)
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LifeCycleTEAM (DABC)

Proff. Monica Lavagna, Andrea Campioli, Alessandra Zanelli and Carol Monticelli
RTD Anna Dalla Valle, Serena Giorgi and Salvatore Viscuso, 7 PhD students, 3 collaborators

Main fields of LCA gpplication

« LCA applied to the building sector, at the scale of the material, component,
construction system, building, neighborhood, up to some territorial applications

- LCA applied to phases of the building process: production (additive manufacturing),
construction/assembly, management/facility management (flexibility/adaptability,
maintenance), redevelopment, deconstruction/disassembly, end of life

« LCAin Green Building Rating Systems (e.g. Levels, LEED, BREEAM, ITACA)
- LCA/Carbon footprint of buildings and Sustainability Report (New GPP Code)

- Methodological developments in the LCSA (Life Cycle Sustainability Assessment)
LCSA = LCA + LCC + SocialLCA for the building sector

 Support for the use of LCA in policies (e.g. CAM building criteria, new EPBD IV)
« Development of LCA-based digital tools in a BIM environment

- LCAinthe circular economy and textile supply chain (e.g. textile recycling)
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SEED [Lab] (DABC)

Representative: Francesco Pittau, Alberto Speroni | Coordinator: Tiziana Poli et oftmber. s, an grass S Rossouce ]
: : - . ' ' . | Timber
Research Group: 3 Prof. Ordinari, 3 Prof. Associati, 2 RTD, 4 PhD students, 2 research fellows  Straw

Grass

Region Nordjylland

Main fields of LCA gpplication

0'052>=1297

« Environmental impact assessment of the construction sector at the various life )
cycle stages at different scales (material/component, building, territorial/building Regior Capitl
0.008
stock) D...
- Development of indicators and models for assessing the circularity of products and S .
value chain o oo ot
« Carbon footprint assessment of bio-based construction solutions and carbon
storage potential
. . . , 2 H#ES
» Development of dynamic LCA models for carbon footprint assessment at different % OO o s
- | OF 28 o®%
bu”dlng Scales SCENARIO DEFINITION OPTIMIZATION TES(T)SAMPLE jt’) :
DESIGN RULES PROCESS GROUP ._;"d Op‘é
« LCA for the definition of low-carbon intervention strategies for the regeneration and t P56 &L OSD,
rehabilitation of infrastructure networks _,,ff.;:::: @ AN A
: : : . _ ‘@ AAAAALAA
* Integration of parametric LCA for the design and development of innovative FITESS GOAL r6 LOLESS
Base frame *FE & VY Y
products/components 2994499¢
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ChiPLab - Laboratory of Chemistry and Characterization of Innovative Polymers
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ChiPLab - Laboratory of Chemistry and Characterization of Innovative Polymers
(DCMC)

Proff. Marinella Levi, Stefano Turri, Raffaella Suriano, Gianmarco Griffini, and Marco Cavallaro

Main fields of LCA application

POLYMERS & POLYMERS &
CYRCULAR ECONOMY ARTIFICIAL INTELLIGENCE

COMPOSITES _ ;- SOl UNCERTAINTY ANALYSIS

alUdengadiyl 44 MPROVED ACCURALY
ADDITIVE MANUFACTURING <©
POLYMERS for «-- NS 1ISER FRIENDLY APPLICATIONS

PHOTOVOLTAIC
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Making Materials (DCMC)
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Making Materials (DCMC)

Prof. Barbara Del Curto, 1 RTD, 1research fellow, 1 PhD student, and 1 collaborator
https://makingmaterials.cmic.polimi.it/

The group deals with material selection criteria, strategies for sustainable use of materials in design, CMF design to induce sustainable behaviors,
composite design from waste, and application for generating micro-mills for social purpose (...and more!)

R3 PACID

Main fields of L CA application REDUCE, REUSE, RETHINK PACKAGING
- E
- LCA applied to single-use polymeric, cellulosic and “
reusable fOOd paCkaglng - R3PACK HOI’iZOﬂ EU prOJeCt Develop innovative fibre-based Implemellﬂlt eco;lomicaliy ar;}d
packaging environnentally viable reuse schemes

#plasticfree #functionalisation #fibre #innovation #massification #foodsafety #standards #washing

« LCA applied to small household appliances and
protective packaging to support Life Cycle Design
activities - Smeg

« Drafting of an ecodesign manual for the design of
packaging for small household appliances - Smeg



https://makingmaterials.cmic.polimi.it/
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Mat4En2 - Materials for Energy and Environment (DCMC)
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Y
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Mat4En2 - Materials for Energy and Environment (DCMC)

Proff. Giovanni Dotelli and Paola Gallo Stampino
7 PhD students, 3 collaborators - https://mat4en2.cmic.polimi.it

Main fields of LCA gpplication

« E-LCA applied to materials and production processes in various sectors such as:
a) energy storage and production from alternative sources;
b) food and beverage packaging;
c) sustainable mobility;
d) sustainable building

+ Methodological developments of LCA in various area:

a) consequential LCA;
b) prospective LCA;
c) integration of LCA and Chemical Industrial Processing Simulation;

d) circularity Indicators and LCA

« Environmental labels (EPD and PEF) and calculation of CO,-equivalent offsets



https://mat4en2.cmic.polimi.it/
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LeNSlab (DESIGN)
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FOR SUSTAINABILITY
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LeNSlab
(DESIGN)

-
Know more > " £

Professors

Carlo Vezzoli
Francesco Scullica
Giovanni Conti
Fiammetta Costa
Andrea Ratti

Main fields of LCA application

LIFE CYCLE

Life Cycle Assessment R ooy
) BONAVERI

(comparison) of

materials, products and

Product-Service

Systems T

:
)

Maurizio Bruglieri “
Daniele Tamborini Tools for / . \ S
: product and . BB LCA = @ Product and e
Researchers/technicians Product-Service " @ & = _, " Product |
Arlanna Blonda SystemS deS|gn | ’K .’ w COMPANY J SerV|Ce - #
_ and assessment . : S m Systems corbatrbial
Elena Elgani for sustainability — N Y - design for :

Martina Motta | N sustainability
Attilio Nebuloni
Carlo Proserpio

HAN 'BOOK OF
GUIDELINES
TO DESIGN

g SUSTAINABLE
DE'LONGHI -
AUTOMATIC Company—specn‘lc
BEAN-TO-CUP . .
COFFEE guidelines for low

MACHINES environmental
impact design

PhD students
Alessandra Petrecca
Gabriele Tempesta
Ludovico Ruggiero
Hang Su

- n Sustainable

—— - Design-Crienting

E q
E ﬂ! Scenario

https://www.lenslab.polimi.it/



https://www.lenslab.polimi.it/type-of-consultancies/
http://www.illy.com/
https://www.lenslab.polimi.it/
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Ecology Group (DEIB)
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Ecology Group (DEIB)

Proff. Paco Melia, Renato Casagrandi, and Lorenzo Mari; RTD Javier Babi Aimenar

Main fields of LCA gpplication

« Methodological aspects related to:

a. selection of environmental impact indicators for LCA
(natural building materials, agro-food sector, ICT);

b. assessment of the environmental impacts of
production processes on ecosystem processes and

services;

c. finding trade-offs between different environmental 1.0 09 08 07 06 0.5 04 03 02 01)00
. . . Investment costs
impacts and between environmental, economic and 1C2B

social impacts

' H u ! GHG emissions
]
CO; uptake
1 1 M L 0O carbonation (240 days)
=50 -25 0 25 50 75 O carbonation (complete)

GHG emissions balance (kg CO, eq) per m? of hempcrete wall
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BEES - Buildings’ Environment and Energy Systems (DENG)
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BEES - Buildings’ Environment and Energy Systems (DENG)

Prof. Francesco Causone and Dr. Jacopo Famiglietti
https://www.relab.polimi.it/it/

(a) Dynamic energy simulation

Main fields of LCA gpplication

+ LCA applied to HVACR systems - Heating, Ventilation, Air Conditioning,
and Refrigeration

« LCA applied at the scale of building, districts, and city (i.e., multiple
districts), thanks to tools (App - application programs) developed by
the research group for dynamic simulation of energy demand,
evaluation of benefits related to green infrastructure, and
environmental profile assessment

+ LCA as a tool to support the development of decarbonization policies
of energy transition and the built environment (again thanks to Apps,
e.g., mapping of district heating development potential)

+ LCA software development

* Methodological developments in LCA



https://www.relab.polimi.it/it/
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GECOS - Group of Energy Conversion Systems
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A
GECOS - Group of Energy Conversion Systems (DENG) Ge\c/)s

Prof. Davide Bonalumi, Dr. Caecilia Vitasari, Eng. Mehrshad Kolahchian Tabrizi, and Eng. Paolo Perico Group of Energy
o COnversion Systems
www.gecos.polimi.it

LCA - Blue hydrogen example

Main fields of LCA gpplication

« LCA and Carbon Footprint (CFP) applied to industrial and energy
processes

- LCA for energy carrier production (such as hydrogen, e-fuels...)

aterials and Energy

—
\
.

—
=

o

« LCA for fuels and integration with mobility

« Determination of CFP for processes, products, business sites, and
company

« LCA and CFP in the development or design phase, integration with
process simulations for techno-economic-environmental
optimization

« Customization of processes, updating of adopted values from
database according to actual production situation



http://www.gecos.polimi.it/
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SESAM (DENG)
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SESAM (DENG)

Prof. Matteo V. Rocco and Prof. Emanuela Colombo

Main fields of LCA application

Multi-scale and integrated systems modelling
Industrial Ecology, Impact Assessment, LCA
« Theoretical developments: Input-Output LCA models

« Quantitative impact assessment
Scenarios of structural changes in national economic systems

LCA of energy-related products and activities

« Technology transfer » eNextGen
Company carbon footprinting (CSRD) 6
- Software development Coinorr

MARIO - Multifunctional Analysis of Regions through Input-Output

PyESM - Input-output general purpose system modelling framework

Interactive dashboards - data engineering

23

@ O

Polimi LinkedIn GitHub

Find us:

Light Duty vehicles LCA emissions (gco2/km)

@Scope 1
@ Scope 2
@ Scope 3

ICEV, Gasoline 164 79 243

ICEV, CNG 137 76 216
FCEV 107 80 188
BEV 56 63 120

0 100 200

Y . d



https://github.com/it-is-me-mario/MARIO
https://github.com/pyESM-project/pyesm
https://github.com/SESAM-Polimi
https://www.linkedin.com/company/18844665/admin/dashboard/
https://sesam.polimi.it/
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AWARE - Assessment on WAste and REsources (DICA)

Infrastructure networks

STRUCTURES AND
INFRASTRUCTURES

Structures

Bridges
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AWARE - Assessment on WAste and REsources (DICA) /

~
Proff. Lucia Rigamonti, Mario Grosso, RTD Giovanni Dolci, 2 post-doc researchers, 4 PhD students, \[\]P@ -
4 research fellows, and 1 collaborator - https://www.aware.polimi.it/ A

Main fields of LCA gpplication

« LCA and LCC applied to waste treatment technologies, integrated waste management
systems, waste prevention and circular economy strategies

« LCA applied to soil remediation technologies and water treatment plants
- LCA applied to evaluate alternative consumption choices (e.g. packaging)

- LCA for decarbonisation (renewable energy, electric vehicles, biofuels, e-fuels,
hydrogen, and CO, capture technologies)

« LCA of carbon capture and utilisation
« Carbon Footprint of organisations
- Methodological developments in LCA and LCSA (Life Cycle Sustainability Assessment)

« Social LCA: methodological developments and application to the waste management
sector



https://www.aware.polimi.it/
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Fabio Biondini’s Research Group(DICA) | IALCCE@PoliMi
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‘-)lalcce

[nternational /ssociation for
Life - Cycle Civil Engineering

Fabio Biondini’s Research Group(DICA) | IALCCE@PoliMi

Prof. Fabio Biondini - https://biondini.faculty.polimi.it

Post-doc: Mattia Anghileri, Rezan Choobdarian, Leila Jafari. PhD Students: Adriano D’lorio, Chihiro Yoshii, ""'"W‘l H
Sicong Xie, Enrique Ibarra, Zhibin Wang, Xihong Ning, Lorenzo Casti. Research fellows: Luca Rossi, WP13
Giuseppe Nava.

LIFE-CYCLE
DESIGN,

Main activities and fields of LCA application AND MAINTENANCE

OF STRUCTURES AND
INFRASTRUCTURE SYSTEMS

LCA/LCC research activities based on more than 20 years of experience in life-cycle design,
assessment, maintenance, monitoring, and management of bridges and infrastructure systems
exposed to aging and deterioration

Formulation and experimental validation of methods for life-cycle analysis of risk, reliability,
robustness, redundancy, resilience, and sustainability of structures and infrastructures,
particularly bridges and bridge networks exposed to corrosion

Effects of Cl Ima_tedra ge: .
on Life-Cycle Performance

Effects of climate change on life-cycle of structures and infrastructure systems ofStructml‘g;
Infrastructure Systems

Application to a wide spectrum of structural engineering systems, including girder bridges, arch
bridges, cable-stayed bridges, and landmark buildings

Research projects and education programs on life-cycle of road/railway bridges and

infrastructures funded by public authorities, professional organizations, and private companies:
Superior Council of Public Works, Department of Civil Protection, Lombardy Region, Piedmont Region, ReLUIS,
ASCE, SEI, ASPI, Tecne, Lombardi Engineering, Italferr, RFl, among others



https://biondini.faculty.polimi.it/
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Liberato Ferrara’s Research Group (DICA)
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Liberato Ferrara’s Research Group (DICA)

Prof. Liberato Ferrara, PhD, PE
Post-doc: Davide di Summa, PhD, PE; PhD student: Marco Davolio, PE

Main fields of application

- Durability Assessment-based Design (DAD)
Design approach aimed at integrating LCA and LCC methodologies with
related analysis of performance, durability and natural degraaation of
materials depending on specific exposure conditions

« LCA within the construction sector
Analyses on different scales, from material to large-scale case studies, and
experience creating mock-ups for data collection on mechanical and
aurability properties

« LCA for innovative materials and constituents
Concrete with Super-Absorbent Polymers (SAP), Ultra High Performance
Concrete (UHPC), concrete with NORM (Naturally Occurring Radioactive
Materials), cellulose nano-crystals, microcapsules for self-healing,
recycled aggregates for UHPC

29

Related projects

SMARTINCS

MINRESCUE

wesearch Fund for Coal & Steel

RESHEALIENCE — SlNCere

‘ Ultra High Durability Concrete b Uildi n g Stories




13/11/2024 POLITECNICO DI MILANO

Mario Guagliano’s Research Grou

Design-orienting scenario
Hydrogen

CO2 capture Fuels
Energy efficiency of the built environment
Energy generation
Energy/transport supply chain transition scenarios

ENERGY AND
TRANSPORT

Biofuels HVAC and industrial system /
Electric vehicles / /,/
Functionality and resilience |~
Renewable energy of bridge networks // /
Energy accumulation // / /
s, |/
e
= a \\ / //
o ) ~ . |
Building materials // \\\/ /
Integrated managementand ¢ ////,,»3(
treatment system - l ¢
e-waste qj remediation technique ®
TREATMENT o
e
Buildings

OF WASTE

Waste water Urban waste Material
C&D waste atenas

Sludge
Construction and demolition waste

p (DMEC)

Sustainability
Polymers Circular economy
Composites . EPBD and WLC
GPP CAM building
CHEMICAL Sustainability Design-Orienting Scenario
PRODUCTS AND POLICIES
PROCESSES Decarbonisation of the built enviroment
=9 CO2 Capture
\ Energy transition

Climate change

City P
= 0,
2,

q’[l?en 5

LCD design Tools
Neighborhoods

Circular economy
N\
BUILDING R
\\\‘. Infrastructure networks

Components
Building system
SECTOR®> STRUCTURES AND
INFRASTRUCTURES

management-maintanance

deconstruction-end of life
Structures

METHODOLOGICAL
Production-costruction
Bridges

DEVELOPMENTS

European-National building stock

30



13/11/2024 POLITECNICO DI MILANO 31

Mario Guagliano’s Research Group (DMEC)

Prof. Mario Guagliano, Prof. Sara Bagherifard, 2 junior researcher, 2 post-doc, 15 PhD students

Main fields of LCA gpplication

« LCA applied to the engineering design of mechanical systems and
components

-« LCA applied to the solid state additive manufacturing processes (cold
spray)
« LCA for the choice of the surface processes and treatments for

improving the mechanical strength (wear, fatigue, fretting,...) and for
life extension of mechanical components

- Member of the Circular Design in Mechanical Engineering (CIDEM)
Group of the [talian Scientific society of Mechanical and Machine
Design
(https://www.aiasnet.it/circular-design-in-mechanical-engineering.html)
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attention

Contatti:
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