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SNUG

Transforming
the buildings
of tomorrow

SNUG is a European project that aspires
to contribute to a world where buildings seamlessly integrate with the
environment by reshaping the construction industry and fostering the
transition to Zero-Energy Buildings (ZEBs).



Project ID

(5)

SNUG

Project Name

Innovative methodology based in circular economy and artificial intelligence to foster
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optimal level

Acronym

SNUG
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SNUG project. Objectives, Ambition and Methodology.

Analysis and design optimization of the Biomass-
based materials (AIDIMME).

Industrialization and validation of the innovative
solutions (Next Steps).

SNUG



Objectives, Ambition and Methodology




Ambition @

SNUG

& ®- & * In order to stimulate Europe building rehabilitation EU introduced ambitious new
an T e @ policies to encourage the improvement of energy efficiency of buildings:

ninm

« Zero Emissions Building (ZEB) - all existing buildings to be transformed
into ZEBs by 2050.

* Renovation Wave Strategy > more energy-efficient, less carbon-intensive
and more sustainable.

b * The circular Economy Plan which promotes designing products and
A~ infrastructure for longer lifetimes, reusing and recycling raw materials.
R N) iz
e A1 » Assess buildings energy and emissions performance from a life-cycle
‘ perspective. Embodied + Operational.
RECYCLING c I R c U lA DI;ON
ECONOMY .. * Implement energy efficiency measures during the design phase which will
minimize the operational and embodied emissions.

, . * Low carbon materials
|}
L] * Monitor and test materials in a real environment.

S constren « Standardization for new materials.

REPAIR [ REUSE

19/09/2024 7



Objectives

* The best strategy in the design of ZEBs is to act on the
envelope or retrofit.

 The installation of insulation materials proved to be
very effective in the reduction of energy consumption.

* SNUG aims to develop and demonstrate a methodology
to help builders, architects, engineers, etc., in the
selection of the most appropriate set of thermal
insulation materials or constructive solutions by the
development of:

Digital Tool Assistant (DTA) based on Al and virtual simulation.

A set of sustainable-by-design thermal insulation materials and
lightweight prefab solutions.

A database of thermal insulation materials, including metrics and
LCA information.

A Digital Building Logbook

« Maximize the energy efficiency and minimize GHG
emissions of the building envelope throughout its life
cycle...

19/09/2024




Methodology
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SNUG

Life-Cycle stages and modules with details on the operational and embodied impacts.

B1l: Use

Al: Raw material A4:Transport C1: Demolition/deconstruction

supply AS:  Construction/ B2: Maintenance

A2: Transport installation
A3: Manufacturing  processing

C2: Transport
C3: Waste processing
C4: Disposal

B3: Repair
B4: Replacement
B5: Refurbishment

Life-cycle |
stages

END OF LIFE

PRODUCTION CONSTRUCTION

ional B6: Operational
Operationa Eviaiai\se

. Embodied * Regulated building-
related energy use

* Unregulated building-
related energy use
* User and use-related

energy use
* Operational water use
* Building-related
mobility use

BEYOND LIFE
D: reuse,
recovery, recycle



Specific Objectives

 SOl. Optimize advanced and durable sustainable-by-design

SNUG

thermal insulation materials and multifunctional prefabs based on
circular economy:

AERATE
SUSTAINABLE
CONCRETE (CTC)

SUSTAINABLE
MORTARS WITH
SMART ADDITIONS
FOR HEATED FLOORS
(HIOF)

AEROGEL
PROCESSED FROM
WASTES (UST)

BIOMASS-BASED
BOARDS
AGGLOMERATED
WITH BIOADHESIVES
(AIDIMME)

MATERIAL SOLUTIONS

Design, formulation and
characterization of sustainable &
smart thermal insulation materials

Raw Materials

» Biomass ash (rice husk)
« Recycled diatomite (Natural

diatomite, recycled diatomites from
beer and wine)

Characterization
« Workability
e Rhe gy
e Hydration kinetcs

Raw Materials
* C&D waste
* Stucco mortar : ime.ba 3 from KEEY

Applications
e ETICS System
» Interior insulation elements

Raw Materials
(rice husk, hemp, p

Facadewall  Aerated Eco concrete blocks- CTC-BEC-CRH

Plaster with aerdgel
-STUT, KEEY,TAK

Adhesive mortar

Metallic frames

Sustainable mortars
Geopolymer or blended
cements - CTC, BEC
Render with aerogel
~STUT, KEEY-TAK

Fixing anchorages

and caps

Treated Biopanels-
AlID- KEAS
Conglomerated with
bioresins - CHI

Blow in Aerogel pellets —
AGITEC

10



Specific Objectives

e SO2. Industrialization of advanced
thermal insulation materials and
multifunctional products
developed at a pilot scale .

Scale up the developed materials
to a preindustrial step (TRL 6-7)

Reproduce features and
performance of products
developed at pilot scale

Minimizing the energy demand
of the industrial process.

Achieve cost effective and
sustainable thermal insulation
materials.

Deploy advanced, market ready
prefabs and multifunctional
materials with recycling a
reducing potential.

SNUG

11



Specific Objectives 63

SNUG

» SO3. Development of Digital Tool Assistant (DTA) able to select the
best thermal insulation solutions and installation.

« SO4. Demonstrate in three real buildings of different features, use
and climatology, methodology proposed for the selection of best
solutions adapted.

 SO5. Clustering and cooperation with other relevant projects and
HE Partnerships with related topics.

Switzerland Spain

sl =t
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Analysis and Design Optimization




Background

« AIDIMME investigated the
feasibility of using sustainable
prefab elements, developed
by the institute itself in
previous local projects.

e The construction elements for

exterior (ETICS) and interior
insulation were installed to
study their behaviour in a real
environment by a digital
monitoring system.

(5)

SNUG
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SNUG KPI's ‘

4 BIOPANELS AND SANDWICH PANELS

ENVIRONMENTAL BENEFITS SNUG
Table 13. Environmental KPI's

Bio-panels Sandwich panels

KPI'S Circularity | Embodied CO: Circularity Embodied CO; emissions
ENergy emissions energy
Units % vol MJ/m* kg/m’ % vol MJ/m* kg/m’
End project 95-100 700-1800 50-150 Ext.: 85-95 Ext: 750-900 Ext: ~ 150
Int: 95-100 Int: ~1800 Int: ~50

PERFORMANCE BENEFITS
Table 14. Thermal Performance KPI's

Bio-panels Sandwich panels

KPI'S Thermal Dimensions Density Thermal Dimensions Density
conductivity conductivity
Units W/mK mm kg/m? W/mK mm kg/m?
End project | 0,045 — 0,060 Th =50 190 — 300 <0,070 Th = 60 Ext: 510-530
W = 350-1000 W =350-1000 | nt:180-190
L= 600-1000 L = 600-1000

Table 15. 8&S Performance KPI's

Bio-panels Sandwich panels
KPI'S Reaction to fire VOC's Reaction to fire VOC's
Units Classification ppm Classification ppm
End project C 0 B-s1, dO) 0
COST

Table 16. Economical KPI's

Bio-panels Sandwich panels

KPI'S TRL COST COST
Units (€/m”) (€/m”)
End project 7 <170-185 <160

15



Analysis (Tests)
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SNUG

Material Density (kg/m3) Thermal Cond. Reaction to fire Acoustic Insul. Internal Bond.
(W/m-K) (*MAHRE) (dB) (Mpa)

Hemp 443 0,0757 33,0 21,0 0,61

Rice Husk 453 0,0634 - 16,5 -

Sunflower 475 0,0718 72,2 21,8 0,12

Citrus waste 487 0,0741 85,8 12,3 0,09

Posidonia 490 0,0661 - 21,3 0,03

*MAHRE HRR (kW/m2): maximum average heat reléase per unit

19/09/2024  area




Formulation Design Optimization @

SNUG

Chimar Hellas SA participated in
the evaluation of the HEMP FIBRES
compatibility and performance

of a series of bio-adhesives and
the different natural fibres used.

Those adhesives were developed
by Chimar Hellas SA and had to
be bio-based, so resins with
tannin, lignin, soy and starch
were tested in the process.

Finaly in conjunction with
Chimar, AIDIMME and
Kastamonu took the decision for
one combination.

19/09/2024 17



Characterization: Work to do (AIDIMME)

AIDIMME will study at lab-
scale the final formulation
through the identification and
selection of parameters that
will influence the system
performance such as bio-
adhesive percentage,
thickness, density, application
to existing surfaces.

Then with the bio-based

panels in a sandwich system
the following characteristics
will be experimentally tested.

19/09/2024
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SNUG

Test

Standard

Moisture content

Ash content
Sand content
Fungal resistance
Specific Heat
Compression resistance
Shear Strength
Traction
Water Absortion
Dimension Stability

Water Vapor Transmission

UNE-EN ISO 18134 -
1:2016. Part 1.

UNE-EN 14755
UNE 56744:1988
EN ISO 846
Internal Method
EN 826
EN 12090
EN 1608 and EN 1607
EN ISO 29767
EN 1604
EN 12086
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