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Functional and advanced insulating and energy harvesting
and storage materials across climate adaptive building envelopes
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Project Overview

iclimabuilt’s goal is to create an open access ecosystem for developing,
upscaling and testing innovations in building envelope materials and
technical systems via its 9 Pilot Lines (PLs) to reach Nearly Zero Energy
Buildings (nZEB) balance.

Through the iclimabuilt project a cross-domain business ecosystem
combining the capabilities of different experts, building the connection
between suppliers and users, based on the cooperation within
interdisciplinary entities to support new product development/upscaling
and testing, satisfy customer needs based on a case-by-case assessment of
the underlying barriers of each technology, and eventually incorporate the
next round of innovations in building envelope materials and technical
systems will be formed.
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Project Overview

iclimabuilt will support the translation of research results into innovations
and will help small high-tech firms to scale up and cope with the continuous
rising of technological complexity by providing a Single-Entry-Point for
necessary infrastructures and tools to test, validate and upscale new
technological solutions.

iclimabuilt will do so with the aim to accelerate the development of
additional leading-edge technology by focusing on:
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Monitoring and
Q Characterization Strategies
to Support Decision-Making

O Dissemination and
Exploitation Activities

O Refined and Expedited
Access to Financing Solutions

An open innovation test bed for building envelope materials
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Building elements modelling, simulation
and analysis: TC4: Multiscale parametric
mechanical and thermal simulation of

composite panels

ITA focused on enhancing
and validating the numeri-
cal model of TC4 compos-
ite insulation panels using
experimental data to im-
prove accuracy. A refined
parametric simulation
workflow was developed,
including panel-specific
factors like thickness and
pin positioning. The FE
mechanical model was
validated, and key influ-
ence parameters such as
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CLC porosity and pin distribution were analysed. To improve the model's align-
ment with experimental observations, a reduction factor was applied to TRC
properties, refining the accuracy of the simulations. Notably, CLC porosity
significantly affects flexural stiffness and thermal conductivity, with optimal
stiffness achieved when pins are oriented at 60° along the x-axis.

Next steps
The next phase will involve assessing the necessity of potential refinements or
additional tasks for the multiscale parametric simulations and advancing the
preparation of a scientific article to share the findings.




Building elements modelling, simulation
and analysis: TC4: Atomistic modelling of
porous silica aerogels using MD simulations

During this period, ITA
focused on atomistic
modelling of porous silica
aerogels using MD simula-
tions. By employing estab-
lished protocols from sci-
entific literature, ITA pro-
duced atomistic models
with adaptable densities
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8-cristobalite
silica

silica aeroge!
p = 0.759 g/cm?
375,000 atloms

above 0.2 g/cm3. Using p =217
the Vashishta force field g/cne
and LAMMPS simulation
code, the thermal con-
ductivity of silica aerogels
at around 0.7 g/cm?® was characterized, yielding a value of 0.3 W/meK. These
simulations will support the ICME workflow orchestrator tool developed by
ANSYS GRANTA in Task 4.1, facilitating integration and data flow within the
computational framework.

Next steps

The upcoming steps involve decisions on the implementation of the workflow
within the ANSYS ICME process and discussions to plan the pathway forward,
aiming to further enhance the automation and functionality of the atomistic
modelling process.




Building elements modelling, simulation
and analysis: TCé: FEM mechanical & thermal

analyses

ITA advanced FEM mechanical and thermal analyses for TC6. A methodolo-
gy was developed to calibrate material models via simulations, accurately
replicating mechanical behaviour observed in MCS panels (BF laminate +
XPS core) during flexural and compression tests. Preliminary thermal FEM
models were also created to capture the stationary and dynamic responses,
including the effects of Phase Change Materials (PCM). Key achievements
include the development of accurate material models and validated simula-
tions closely aligned with experimental data.
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Next steps

The focus will be on finalizing the validation of mechanical simulations and
optimizing panel dimensions under bending and compressive loads. Addition-
ally, thermal FEM models will be refined and validated, leading to parametric
optimization to meet thermal specifications.




Sustainability of the iclimabuilt
proposed solutions

IRES, responsible for the Sustainability
of the iclimabuvilt proposed solutions,
has performed Life Cycle Assess-
ment(LCA) of the project’'s advanced

100 - . - B B O l oW =
o o . sty '
building envelope materials and com- | I I I | I I I I I
ponents, produced at nine (?) Pilot "

Lines (PLS) . The LCA stu dy aimed to Cs-“c'rl-;-:“""i.;""' \b@.'-:_‘_}ﬁ-,--‘\f.« .,‘f‘i.-v‘ﬁ & «kogosk\

evaluate the potential environmental

impacts of the project’s materials and R
Compor)en’rs CH’].C”'O prOVIde recom- - Figure — Example of LCIA graph for iclimabuilt materials and
mendations for improvement, to facili-  FEEERERE

tate environmentally friendly decision

making.

LCA results revealed:

* electricity consumption emerged as the primary contributor to climate
change impact across four out of nine project PLs,

* input of materialshad a substantial environmental footprint, particularly in
PLs with high material usage.

General recommendations for improvement in these two key areas:

1) Adoption of renewable energy sources to enhance overall energy sustain-
ability, and

2) Consideration of sustainable materials, efficient material use to reduce
waste, exploration of eco-friendly alternatives, and embracing circular econo-
my principles

Specific recommendations for each PL have been provided as part of a com-
prehensive report released to the Consortium via the project Deliverable Dé.6
“LCA of iclimabuilt solutions on a material and component level” prepared by
IRES with the contribution of SINTEF. Life Cycle Assessment (LCA) was imple-
mented based on real data collected by project partners. Consequently, Life
Cycle Inventories (LCls) were developed, thereby supporting research and
development in the building materials sector.




Innovative material solutions
and testing for building envelopes

On 11/06/24, BIOG3D participated in the
webinar series open to the public, related
to “Innovative material solutions and testing
for building envelopes”, presenting their
work for “Improving Indoor Environmental
Quality (IEQ) and human comfort using 3D
prinfed components”. How can 3D printing
help passively regulate the environmental
quality of an indoor space and human
comfort? What is the role of parametric
design and functional materials in thise
Such kind of questions were answered tar-
geting to following five Sustainable Devel-
opment Goals (SDGs):

*3: Good health and well-be ing

7. Affordable and clean energy

*9:Industry, innovation and infra structure

*11: Sustainable cities and communities

* 13: Climate action
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Figure 1. “Improving Indoor Environmental Quality (IEQ) and
human comfort using 3D printed components” presentation.
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Innovaltive material
solutions and
testing for building
envelopes

Figure 2. Participation in webinar series open to the
public, related to “Innovative material solutions and
testing for building envelopes”.




iclimabuilt in Verde.Tec

IClimaBuilt project participated in the é6th international exhibition for
Environmental technologies Verde.Tec 29 - 31 March, 2024, in Athens
showcasing its technologies.
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Figure . Project partner during Verde.Tec
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