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The SHI Database is the first and only database for construction SGS
products whose comprehensive processes and data accuracy Tuv
are regularly verified by the independent auditing company SAAR

SGS-TUV Saar
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P QNG - Qualitatssiegel
Nachhaltiges Gebaude

The Qualitatssiegel Nachhaltiges Gebaude (Quality Seal for Sustainable Buildings), developed by the German Federal
Ministry for Housing, Urban Development and Building (BMWSB), defines requirements for the ecological, socio-
cultural, and economic quality of buildings. The Sentinel Holding Institut evaluates construction products in accordance
with QNG requirements for certification and awards the QNG ready label. Compliance with the QNG standard is a
prerequisite for eligibility for the KfW funding programme. For certain product groups, the QNG currently has no
specific requirements defined. Although classified as not assessment-relevant, these products remain suitable for
QNG-certified projects.

Criteria Pos. / product group Considered substances QNG assessment
3.1.3 not applicable not applicable QNG ready - Not relevant for
Schadstoffvermeidung in assessment

Baumaterialien
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AN DGNB New Construction 2023

The DGNB System (German Sustainable Building Council) assesses the sustainability of various types of buildings. It
can be applied to both large-scale private and commercial projects as well as smaller residential buildings. The 2023
version sets high standards for ecological, economic, socio-cultural, and functional aspects throughout the entire life

cycle of a building.

Criteria

ENV 1.2 Local
environmental impact,
03.05.2024 (3rd edition)

Criteria

ENV 1.2 Local
environmental impact,
29.05.2025 (4th edition)

No. / Relevant building
components /
construction materials /
surfaces

No. / Relevant building
components / construction
materials / surfaces

40 Synthetic foam insulation
for buildings

Considered substances /  Quality level
aspects

Not relevant for
assessment

Considered substances / Quality level
aspects

Halogenated propellants / Quality level 4
SVHC: HBCD, TCEP / emissions

Verification: Prifbericht des Instituts Servaco / Normec Product Testing vom 11.06.2021.
Konformitatserkldrung vom 12.12.2024 bestatigt die materielle Ubereinstimmung mit dem

gepriiften Produkt.
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The DGNB System (German Sustainable Building Council) assesses the sustainability of various types of buildings. It
can be applied to both large-scale private and commercial projects as well as smaller residential buildings.

Criteria No. / Relevant building Considered substances /  Quality level
components / aspects
construction materials /
surfaces
ENV 1.2 Local Not relevant for
environmental impact assessment
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AN BNB-BN Neubau V2015

The Bewertungssystem Nachhaltiges Bauen (Assessment System for Sustainable Building) is a tool for evaluating
public office and administrative buildings, educational facilities, laboratory buildings, and outdoor areas in Germany.
The BNB was developed by the former Federal Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety (BMUB) and is now overseen by the Federal Ministry for Housing, Urban Development and Building

(BMWSB).
Criteria Pos. / product type Considered substance group Quality level
1.1.6 Risiken fur die lokale  36b Mineral and non- VOC / biocides / hazardous Quality level 4
Umwelt mineral interior insulations substances / individual hazardous

substances (formaldehyde) /
halogenated blowing agents

Verification: Prifbericht des Instituts Servaco / Normec Product Testing vom 11.06.2021.

Konformitatserklarung vom 12.12.2024 bestétigt die materielle Ubereinstimmung mit dem
gepriften Produkt.
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EU taxonomy

The EU Taxonomy classifies economic activities and products according to their environmental impact. At the product
level, the EU regulation defines clear requirements for harmful substances, formaldehyde and volatile organic
compounds (VOCs). The Sentinel Holding Institut GmbH labels qualified products that meet this standard.

Criteria Product type Considered substances Assessment
DNSH - Pollution Internal insulation Substances according to EU taxonomy compliant
prevention and control Annex C, formaldehyde,

carcinogenic VOCs category

1A/1B

Verification: Herstellererkldrung vom 27.01.2025. Priifbericht des Instituts Servaco /
Normec Product Testing vom 11.06.2021. Konformitatserklarung vom 12.12.2024
bestatigt die materielle Ubereinstimmung mit dem gepriiften Produkt.
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AN BREEAM DE Neubau 2018

BREEAM (Building Research Establishment Environmental Assessment Methodology) is a UK-based building
assessment system that evaluates the sustainability of new constructions, refurbishments, and conversions.
Developed by the Building Research Establishment (BRE), the system aims to assess and improve the environmental,
economic, and social performance of buildings.

Criteria Product category Considered substances Quality level

Hea o2 Indoor Air Quality  Ceiling, wall, and acoustic ~ Emissions: Formaldehyde, Exemplary quality
and thermal insulation TVOC, TSVOC, carcinogens
materials

Verification: Prifbericht des Instituts Servaco / Normec Product Testing vom 11.06.2021.
Konformitatserkldrung vom 12.12.2024 bestatigt die materielle Ubereinstimmung mit dem
gepriiften Produkt.
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Product labels

In the construction industry, high-quality materials are crucial for a building's indoor air quality and sustainability. Product
labels and certificates offer guidance to meet these requirements. However, the evaluation criteria of these labels vary, and
it is important to carefully assess them to ensure products align with the specific needs of a construction project.

aiming to achieve the "Qualitatssiegel Nachhaltiges Geb&dude" (Quality Seal for

AL Sustainable Buildings). QNG-ready products meet the requirements of QNG Appendix

: Document 3.1.3, “Avoidance of Harmful Substances in Building Materials.” The KfW loan
program Climate-Friendly New Construction with QNG may allow for additional funding.

o Products bearing the Sentinel Holding Institute QNG-ready seal are suitable for projects
V\"HH\

-~ /
SINTIELHOLDNG /
L ,

The IBU (“Institut Bauen und Umwelt e.V.”) is an initiative of building product
manufacturers committed to sustainability in construction. It serves as the programme
operator for Environmental Product Declarations (EPDs) in accordance with the EN 15804
standard. The IBU EPD programme provides comprehensive life cycle assessments and
environmental impact data for construction products, supported by independent third-
party verification.
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Legal notices

(*) These criteria apply to the construction project as a whole. While individual products can positively contribute
to the overall building score through proper planning, the evaluation is always conducted at the building
level. The information was provided entirely by the manufacturer.

Find our criteria here: https://www.sentinel-
holding.eu/de/Themenwelten/Pr%C3%BCfkriterien%20f%C3%BCr%z20Produkte

The SHI Database is the first and only database for SGS
construction products whose comprehensive processes Tﬁv
and data accuracy are regularly verified by the

independent auditing company SGS-TUV Saar SAAR

Publisher

Sentinel Holding Institut GmbH
Botzinger Str. 38

79111 Freiburg im Breisgau
Germany

Tel.: +49 761 590 481-70
info@sentinel-holding.eu
www.sentinel-holding.eu
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DEOO®E

Produktdaten

Heizelement RZ (VA = 125 mm)
1.000 x 500 x 30 mm (LxBxH)
Art.-Nr. 2 14 002

Material

Daten

Voraussetzung nach
DIN 18202

Zubehor

Grundplatte

Warmeleitblech

Warmeleitfahigkeit
Warmeleitwiderstand
Druckspannung
Brandverhalten
Rohrdurchmesser
Verlegeabstand

Zeile Bezug

Flachenfertige Boden mit erhohten
4 Anforderungen, z. B. mit selbst-
verlaufenden Spachtelmassen

Produkt
Warmeleitblech Aluminium
Lastverteilblech Stahl
Randdammstreifen EPS | NEO

=

=" Rahmenholz RH 30
&

e

Rahmenholz RD 30
Verteilerelement VE 30

@ Detailinformation: D01000, D01001

Randelement RA
1.000 x 500 x 30 mm (LxBxH)
Art.-Nr. 2 14 008

&

Kopfelement K/RZ ALU (2 Bogen)
250 x 500 x 30 mm (LxBxH)
Art.-Nr. 2 14 005

mfh:systems

modern floor heating

e’
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Omega-Form der Rohrkandle

Umbordelung der Blechkanten

Vollflachige Warmeleitbleche

Polyethylenterephthalat (PET) 036 DEO; 150 kPa — aus 100% recycelten

Plastikflaschen

Aluminium, mit Rohrfiihrungen (Omega-Form), gebordelt

0,036 W/mK

0,83 m2 K/W | 0,76 m? K/W (VA = 125 mm)
150 kPa bei 10 % Stauchung nach DIN EN 826
Euroklasse E nach DIN EN 13501-1

216 mm

125 mm

StichmaBe als Grenzwerte in mm bei Messpunktabstanden in m

0,1m Tm 4m 10m
1 mm 3mm 9 mm 12 mm
LxBxH
495 x 242 mm

800 x200 x 1 mm

50 m x 8 mm x 100 mm
1.000 x 45 x 30 mm
250 x 45 x 30 mm
1.000 x 545 x 30 mm

15m

15 mm

Art.-Nr.
202903
202904
202011
202901
202902
202909

beachten! © mfh systems GmbH — www.mfh-systems.com

und Verl

m Stand 05 | 2024 — Alle Herstell
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HERSTELLERERKLARUNG modern floor heating C
EU-TAXONOMIE VERORDNUNG -

Zur Bestatigung der Konformitit gemiR Anlage C zur Vermeidung und
Verminderun% der Umweltverschmutzung gemaR der Delegierten
Verordnung (EU) 2023/2486 der Kommission vom 27. Juni 2023.

Hiermit bestatigen wir:

mfh systems GmbH
Hager Feld 8
49191 Belm

fur das folgende Produkt / die folgenden Produkte:

IDEAL PET

Das Produkt/ Erzeugnis/ mindestens ein Teilerzeugnis enthalt Stoffe der .
| nein
Kandidatenliste (Version zum Ausstellungsdatum) oberhalb 0,1 Massen%:

Das ProdukUErzeugni's/mindestens ein Tei-ler_z_éugnis enthalt weitere
CMR-Stoffe der Kategorie 1A oder 1B, die nicht auf der Kandidatenliste nein \
stehen, oberhalb von 0,1 Massen-% in mindestens einem Teilerzeugnis: j i

mfh systems GmbH
Hager Feld 8 - 49181 Beym - Germany

/

Belm, 27.01.2025

Ort, Datum, Unterschrift, Stempel

pd
s

Ihr Ansprechpartner fur Ruckfragen:
Name: llia Spenst Telefon: +49 54 06 / 699 95-34

Mailadresse: ilia.spenst@mfh-systems.com
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General Information

mfh systems GmbH

Insulation - System IDEAL PET

Programme holder

IBU — Institut Bauen und Umwelt e.V.
Hegelplatz 1

10117 Berlin

Germany

Owner of the declaration

mfh systems GmbH
Hager Feld 8
49191 Belm
Germany

Declaration number
EPD-MFH-20250190-IBA1-EN

Declared product / declared unit

The declared product is Insulation — System IDEAL PET. The declared unit
relates to 1 m® of product, with an average density of 50 kg/m3. The
packaging is also included in the calculation. The declared unit is given in
[m?]

This declaration is based on the product category rules:

Insulating materials made of foam plastics, 01.08.2021
(PCR checked and approved by the SVR)

Issue date
12.01.2024

Valid to
11.01.2029

S 124

Dipl.-Ing. Hans Peters
(Chairman of Institut Bauen und Umwelt e.V.)

Scope:

This document relates to Insulation — System IDEAL PET. For the creation
of the life cycle assessment, specific data was collected from the
manufacturing plant in Belgium, whichcorresponds to the annual average
and is based on data from 2022 (see 3.8 allocation). The owner of the
declaration is liable for the information and evidence on which it is based;
the IBU accepts no liability for manufacturer information, life cycle
assessment data and evidence.The owner of the declaration shall be liable
for the underlying informationand evidence; the IBU shall not be liable with
respect to manufacturerinformation, life cycle assessment data and
evidences.

The owner of the declaration shall be liable for the underlying information
and evidence; the IBU shall not be liable with respect to manufacturer
information, life cycle assessment data and evidences.

The EPD was created according to the specifications of EN 15804+A2. In
the following, the standard will be simplified as EN 15804.

Verification

The standard EN 15804 serves as the core PCR

Independent verification of the declaration and data according to ISO
14025:2011

] internally externally

R

Az

Florian Pronold
(Managing Director Institut Bauen und Umwelt e.V.)

Dr. Matthew Fishwick,
(Independent verifier)

Environmental Product Declaration - mfh systems GmbH - Insulation - System IDEAL PET
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21 Product description/Product definition

Insulation - System IDEAL PET is a low-density polyethylene
terephthalate (PET) foam, based on 100% recycled plastic
bottles. Its long-term stability of the insulation properties and
the low thermal conductivity secure lifetime insulation
performance. The water resistance and the closed-cell structure
of the material ensurestable thermal conductivity even after
many years of operation.These features also prevent moisture
penetration, mildew androt and therefore offer long-term
corrosion protection and minimal maintenance requirements.
Additionally, the material can be thermoformed into curved
shapes, welded in pre-fabrication or on site, and is versatile for
use in almost any type of finishing options. Its thermoplastic
nature also allows for full recyclability of the material after the
use phase. For the placing of the product on the market in the
European

Union/European Free Trade Association /EU/EFTA) (with the
exception of Switzerland) the Regulation (EU) No.
305/2011(CPR) applies. The product needs a declaration of
performance taking into consideration ETA No. 21/0623;
26.10.2022;"Factory-made products of extruded, foamed
Polyethylene terephthalate (PET) for thermal and or acoustical
insulation" and the CE-marking. For the application and use the
respective national provisions apply.

2.2 Application

Insulation — System IDEAL PET offers a solution for the (semi-)
structural insulation of building envelopes, roofs, floors and
internal partitions, in new building construction and the
renovation of older buildings. Intended use, as specified in ETA
No. 21/0623, is thermal insulation in walls (including cellar
walls), ceilings, floors, roofs, between rafters and timber work.
The provisions made in the ETA are based on an assumed
intended working life of 50years for the insulation product. The
indications given on the working life cannot be interpreted as a
guarantee given by the producer, but are to be regarded only
as a means for choosing the right product in relation to the
expected reasonable working life of the works

2.3 Technical Data

For further technical data consult the product datasheet
available on the website. Acoustic properties are not relevant
for Insulation — System IDEAL PET

Technical Data

Extract in accordance with the Declaration of Performance

Name Value Unit

Gross density nach EN1602 50 kg/m3

Reaction to fire EN 13501-1 E -

Compressive strength nach EN 826 CS(10\Y)150| N/mm?

Calculation value for thermal conductivity
nach EN 12667 and EN 13164 Anhang | <0035 [W/(mK)

Water vapour diffusion resistance factor

nach EN12086 >1000 -

Thermal conductivity acc. to EN12667 <0,030 |W/(mK)

Long term water absorption by

immersion acc. to EN12087, method 2A WL(T)3
Deformation under specified
compressive load and temperature DLT(2)5

condition acc. to EN1605

Performance data of the product in accordance with the
declaration of performance with respect to its essential
characteristics according to ETA No. 21/0623;
26.10.2022;"Factory-made products of extruded, foamed

Polyethylene terephthalate (PET) for thermal and or acoustical
insulation"

2.4 Delivery status

Insulation — System IDEAL PET is supplied in boards. A flexible
thickness range from 20 to 30 mm is available, with standard
widths of 500 or 750 mm and length options between 1000 and
1200 mm

2.5 Base materials/Ancillary materials

Name Value Unit
recycled PET 94,8 wt.-%
Fillers and modifiers 1,2 wt.-%
Blowing agent 4 wt.-%

Insulation — System IDEAL PET is a low density, closed-cell
foam, produced based on 100% recycled PET. Mechanically
recycled PET is mixed in a molten state with additives that
ensure a stable foaming process. These include nucleating
agents, viscosity modifiers, foam stabilisers and a physical
blowing agent. The nucleating agent determines the foam's cell
size distribution. The viscosity modifier ensures sufficient melt
strength for foaming by increasing the molecular weight of the
PET, broadening its molecular weight distribution and
introducing long-chain branches. The physical blowing agent
expands the foam to achieve the required density range.
Eventually, the additional modifiers and stabilisers support the
process stability and help to avoid cell coalescence.

This product contains substances listed in the candidate
list(date: 14.06.2021) exceeding 0.1 percentage by mass: no.

This product contains other CMR substances in categories 1A
or 1B which are not on the candidate list, exceeding 0.1
percentage by mass: no.

Biocide products were added to this construction product or it
has been treated with biocide products (this then concerns a
treated product as defined by the (EU) Ordinance on
BiocideProducts No. 528/2012): no.

2.6 Manufacture

Insulation — System IDEAL PET foam boards are manufactured
based on mechanically recycled PET. This method is based on
reprocessing post-consumer PET waste to produce recycled
flakes, after separation of the polymer from contaminants. It
includes sorting and separating of waste, washing it to remove
any dirt and contaminants, and further grinding, crushing and
sorting carried out by the suppliers. The recycled product is
compliant with the predefined specification and is supplied in
the form of flakes and granules. The flakes are processed into
granules by melt-extrusion. The granulation process includes
pre-drying the flakes to avoid hydrolysis in the extrusion
process. The pre-dryed flakes are fed into an extruder where
the material ismolten and homogenized. A vacuum extraction
section is used to remove volatile contaminants from the melt.
After final filtration the material is granulated by underwater
cutting followed by crystallization of the obtained rPET
granules.

Obtained recycled PET granules are further processed into
foam through foaming extrusion, in the presence of halogen-
free supercritical fluid used as a physical blowing agent. Further
components of the foam include additives for foam nucleation,
cell stabilization and melt modification. Another component of
the formulation is 'PET Agglomerate', which is obtained from
reclaimed PET foam. The primary source of agglomerate is the

)
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PET dust generated by the lateral and surface grinding
operations in the downstream of the foam extrusion process
(internal loop). Another source of agglomerate, is PET foam
which is diverted from the waste stream of other PET foam
products. All reclaimed foam cut-offs are crushed and
compacted in a first step. In the second step, the pre-
compacted particles are mixed with reclaimed PET dust and
partially molten by shear forces and formed into agglomerate
through a template. The extruded foamed PET boards with
homogeneous and closed-cell structure are calibrated, edge
cutand surface grinded to obtain the final product with the
required dimensions and surface planarity

2.7 Environment and health during manufacturing

All our plants employ environmental monitoring systems, and
we exchange ideas and best practices via the internal
communications network. We collect key performance
indicators on energy use, CO, emissions, water consumption
and waste management in order to evaluate and improve our
sustainability performance.

2.8 Product processing/Installation

Insulation — System IDEAL PET can be used on its own and/or
as part of a system, depending on the application. It can be
handled and installed without any special precautions for
personal and environmental protection. Further advice on
handling and installation can be found in the related product
literature provided by the manufacturer.

2.9 Packaging

Insulation — System IDEAL PET boards are stacked on
reusable wooden pallets for transport and storage. These
pallets comply with the ISPM15 regulation. All pallets are
protected in a way that prevents damage at the corners of the
boards, and plastic wrapping ensures protection from moisture
and dirt. The polyethylene- and carton-based packaging
elements are recyclable and (actually) recycled in the countries
having a return system.

210 Condition of use

When the products are used for the purpose for which they are
intended, there are no changes in the material composition
during use, except in the event of extraordinary impacts
(see2.14).

211 Environment and health during use

Insulation — System IDEAL PET does not contain any
Substances of Very High Concern (SVHC) or any compounds
that are persistent, bioaccumulative and/or toxic (PBT). No
environmental damage or health risks are to be expected
during normal conditions of use. Insulation — System IDEAL
PET has been assessed in terms of the emission of regulated
dangerous substances from construction products into indoor
air (according to EN16516) and the results confirm that no

substances are emitted in quantities above the European limits.

212 Reference service life

Insulation — System IDEAL PET materials are long-lasting
products with a designed lifetime of 25 to 50 years. The service
life is practically only restricted by the lifetime in the application.
The insulation performance is maintained throughout the entire
service life, thanks to the low water absorption, closed-cell
cellular structure and the high solubility of a foaming agent in

LCA: Calculation rules

3.1 Declared Unit

The declared product is Insulation — System IDEAL PET. The
declared unit relates to 1 m® of product. The packaging with

the PET matrix.The insulation performance can only be
compromised by extraordinary impacts and damage during
construction. Description of the influences on the ageing of the
product when applied in accordance with the rules of
technology.

Description of the influences on the ageing of the product when
applied in accordance with the rules of technology.

213  Extraordinary effects

Fire

According to the European fire classification system, Insulation
— System IDEAL PET is classified as combustible insulation
material of Euroclass E, tested as per EN ISO 11 925-2 by
means of the ignitability test. For classes A2 to D, additional
classification using the SBI test procedure (Single Burning
Itemtest) in accordance with EN 13823 is required.

Reaction to Fire

Name Value
Building material class acc. to EN 13501-1 E
Water

Insulation — System IDEAL PET is chemically neutral, not water
soluble, and if used for the intended purpose does not release
any water-soluble substances that might pollute groundwater,
rivers or oceans. Water or water vapour has virtually no impact
on the thermal conductivity. For water exposure tests please
revise the Table of point 2.3 and for water leakages - point 7.2.

Mechanical destruction

Insulation — System IDEAL PET is designed for load bearing
and non-load bearing (semi-) structural insulation applications
and has a compression strength of >150 kPa when used as a
standalone material. It can withstand certain mechanical
impacts during handling and storage without significant
damage.

214 Re-use phase

In the non-contaminated form, the product is fully recyclable by
a mechanical recycling scheme for PET. It could be shredded
into smaller pieces and reprocessed to granules using
extrusion and reused as tertiary recycled pellets in the non-food
contact applications (e.g. for foaming processes, fibresspinning,
injection moulding, etc.).In case of severe contamination and
problems with separation, the product could be recycled via
chemical recycling with bis(2-hydroxyethyl) terephthalate
(BHET) or dimethyl terephthalate (DMT) or monomers purified
therephthalic acid and mono-ethylene glycol (PTA and MEG,
respectively) recovery,depending on the recycling method
(glycolysis or hydrolysis).

215 Disposal

Dispose of the materials according to local regulations.
Regulated by the European Waste Catalogue: Waste code
07420 (other non-hazardous plastic waste). Note: Please
observe Commission Decision 2001/118/EC.

2.16 Further information

Possible sources of additional information, e.g. website, a
reference source for safety data sheet.

3,039 kg is also included in the calculation. The following table
shows the data of the declared unit.

Declared Unit

Environmental Product Declaration - mfh systems GmbH - Insulation - System IDEAL PET
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Name Value Unit
Declared unit 1 m3
Average Density 50 kg/m?
Weight 50 kg

3.2 System boundary

The type of the EPD is from the cradle to the factory gate with
options, modules C1-C4 and module D. The following
information modules are defined as system limits in this study:
A1-A5 Product development:

A1 — Production of raw materials

A2 — Transport to the manufacturer

A3 — Production

A4 — Transport from the factory gate to the construction site
A5 — Installation of the products in the building

End of life stage (C1- C4):
C1, deconstruction/demolition,
C2, transport,

C3, waste treatment ,

C4, disposal.

Reuse, recovery and recycling potential (D)

In order to precisely record the indicators and environmental
impacts of the declared unit, a total of 8 information modules
are considered. The information modules A1 to A3 describe the
provision of materials, the transport to the production site, as
well as the production processes of the product itself.

3.3 Estimates and assumptions

For the rPET flakes, no specific data could be provided by the
supplier. In the background databases only rPET granulate is
available. For this reason, the background data for rPET pellets
without the influence of the electrical energy of the granulation,
were used for the calculation of the rPET flakes in module A1.
This assumption is important for the calculation of the EPD as a
whole, in order to avoid double counting, because in module A3
a specific granulation at the manufacturing plant is calculated
for this material.

3.4  Cut-off criteria

The cut-off criterion according to EN 15804+A2 is applied. All
energy and mass inputs were taken into account.

3.5 Background data

The background data b ase of the LCA for Experts and
ecoinvent 3.9.1 databases, to which this study also refers,
isdocumented under the following link. (Sphera)

3.6 Data quality

For the preparation of the life cycle assessment, specific data
was collected in the manufacturing plant in Belgium, for the
year 2022. The background data from the LCA for Experts and
ecoinvent 3.9.1 databases are from the year 2023 and
therefore of high relevance.The masses of the different
components of the insulation boards are from the composition
data.The data quality is rated as adequate.

3.7 Period under review

The life cycle inventory analysis data provided by the
manufacturer is from 2022 and corresponds to the annual
average.

3.8 Geographic Representativeness

Land or region, in which the declared product system is
manufactured, used or handled at the end of the product’s
lifespan: Europe

3.9 Allocation

The data presented in this EPD for Insulation — System IDEAL
PET are collected based on the yearly manufacturing output
the manufacturing plant in Belgium. The data linked to energy
and water consumptions are collected collectively at the plant
level and are allocated to the processes used in the production
based on individual allocation factors for the processes. The
energy consumption data are collected separately for the
extrusion, granulation, and warehousing operations and are
allocated to the production of Insulation — System IDEAL PET
based on those allocation factors. The total waste, measured
separately on a yearly basis for all the produced items is
allocated. Based on the total allocation factor for Insulation —
System IDEAL PET.

3.10 Comparability

Basically, a comparison or an evaluation of EPD data is only
possible if all the data sets to be compared were created
according to EN 15804 and the building context, respectively
the product-specific characteristics of performance, are taken
into account. The database referred to in this study is LCA for
Experts by Sphera and ecoinvent 3.9.1.

LCA: Scenarios and additional technical information

Characteristic product properties of biogenic carbon

No renewable raw materials are used in the product. Therefore,
the biogenic carbon is shown as zero. The following raw
materials contain biogenic carbon in the packaging.

Information on describing the biogenic Carbon Content at
factory gate

Name Value|Unit
Biogenic carbon content in accompanying 197 kg
packaging ’ C

Note: 1 kg of biogenic carbon is equivalent to 44/12 kg of CO,

Note: 1 kg of biogenic carbon is equivalent to 44/12 kg of CO.,.

Transport to the building site (A4)

The transport model considers a construction site in Western
Europe (Germany, Benelux). The scenario for the distribution
phase assumes a standard distance of 500 km. The
transported quantity corresponds to the transport of the
products and their packaging to the construction site.

Name Value | Unit
Transport distance 500 km
Gross density of products transported 53.009 | kg/m3

Installation into the building (A5)

The application phase considers:

-Product losses

-Waste treatment (product losses, product packaging).

Products are installed on the floor or on the wall manually.
There are different ways to install the product, it could be fixed
with adhesive, mechanical fixing, etc. The most representative
application is just laid out on the floor and kept in place by the
weight of the floor. Due to the different methods, auxiliary parts
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(screws, adhesive) are not included in the model.

Name Value Unit
Material loss 1.5 kg
Plastic Packaging Waste 0,075 kg
Cardboard Waste 0,510 kg
Wood Waste 2,42 kg

End of life (C1-C4)

The product is demolished with an electric saw.
The electrical energy consumption for the tool is a value of
0.6MJ is assumed for the declared unit. The electricity
consumption is calculated with one euro electricity mix. The
rubble is transported per truck 50 km to the waste treatment

plant.

Name Value | Unit
Collected separately waste type 50 kg
Recycling 24.2 kg
Energy recovery 2.6 kg

Reuse, recovery and/or recycling potentials (D), relevant
scenario information

Module D shows the utilization of the waste from the specified
unit. It is assumed that 90 % is recycled and 10 % is thermally
utilized. Module D does not take into account the 23,067 kg of
PET foam recovered from the other lines.

Name Value | Unit
Insulation - System IDEAL PET 24,2 kg
The recycling potential of Insulation - System IDEAL PET

(45Kkg) is credited in this module. A collection rate of 90% is
assumed.
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LCA: Results

Benefits and
Construction . loads beyond
Product stage Use stage End of life stage Y
process stage the system
boundaries
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A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 C2 C3 C4 D
X X X X X MND | MND | MNR | MNR | MNR | MND | MND X X X X X
Parameter Unit A1-A3 A4 A5 C1 C2 C3 C4 D
GWP-total kg CO, eq 3.48E+01 1.98E+00 6.22E+00 5.44E-02 1.88E-01 1.63E+00 5.96E+00 -2.76E+01
GWP-fossil kg CO, eq 3.97E+01 1.96E+00 8.41E-01 5.44E-02 1.86E-01 1.63E+00 5.96E+00 -2.76E+01
GWP-biogenic kg COyeq | -5.38E+00 0 5.38E+00 0 0 0 0 0
GWP-luluc kg CO, eq 5.2E-01 1.8E-02 -1.54E-04 5.84E-06 1.7E-03 1.15E-03 7.48E-06 -3.2E-02
ODP kg CFC11eq| 1.06E-06 1.7E-13 -1.32E-11 9.92E-13 1.6E-14 2.75E-11 3.81E-13 -9.3E-07
AP mol H* eq 1.28E-01 2.13E-03 -1.84E-03 1.15E-04 2.2E-04 3.85E-03 5.69E-04 -1.03E-01
EP-freshwater kg P eq 1.17E-02 7.07E-06 -1.29E-06 2.01E-07 6.68E-07 5.97E-06 9.02E-08 -1.04E-02
EP-marine kg N eq 4.94E-02 7.19E-04 -6.34E-04 2.75E-05 7.48E-05 1.07E-03 1.61E-04 -3.13E-02
EP-terrestrial mol N eq 3.58E-01 8.51E-03 -5.39E-03 2.87E-04 9.04E-04 1.14E-02 2.74E-03 -2.53E-01
POCP kg NQ/IqVOC 7.32E-01 1.86E-03 -1.84E-03 7.33E-05 1.89E-04 2.87E-03 4.5E-04 -9.2E-02
ADPE kg Sb eq 1.93E-04 1.25E-07 -7.74E-08 8.34E-09 1.18E-08 3.71E-07 3.56E-09 -1.64E-04
ADPF MJ 1.03E+03 2.64E+01 -5.38E+01 1.13E+00 2.49E+00 3.37E+01 9.64E-01 -4.73E+02
WDP miworldeq | g goe 109 2.23E-02 7.3E-01 1.2E-02 2.11E-03 3.55E-01 5.3E-01 9.66E+00
deprived . .23E- 3E- 2E- A1E- 55E- .3E- 9.

GWP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential of land and water; EP =
Eutrophication potential; POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPE = Abiotic depletion potential for non-fossil
resources; ADPF = Abiotic depletion potential for fossil resources; WDP = Water (user) deprivation potential)

Parameter Unit A1-A3 A4 A5 C1 C2 C3 C4 D
PERE MJ 3.75E+02 1.87E+00 | -3.85E+00 6.76E-01 1.76E-01 1.89E+01 2.45E-01 -5.86E+01
PERM MJ 7.64E+00 0 0 0 0 0 0 0
PERT MJ 3.75E+02 1.87E+00 | -3.85E+00 6.76E-01 1.76E-01 1.89E+01 2.45E-01 -5.86E+01
PENRE MJ 1.03E+03 2.64E+01 -5.38E+01 1.13E+00 2.5E+00 3.37E+01 9.64E-01 -4.73E+02
PENRM MJ 4.4E+00 0 0 0 0 0 0 0
PENRT MJ 1.03E+03 2.64E+01 -5.38E+01 1.13E+00 2.5E+00 3.37E+01 9.64E-01 -4.73E+02
SM kg 2.31E+01 0 0 0 0 0 0 0
RSF MJ 0 0 0 0 0 0 0 0
NRSF MJ 0 0 0 0 0 0 0 0
FW m3 3.12E-01 2.06E-03 1.28E-02 5.46E-04 1.94E-04 1.58E-02 1.25E-02 -2.29E-01

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary
energy resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy
excluding non-renewable primary energy resources used as raw materials; PENRM = Use of non-renewable primary energy resources used as raw
materials; PENRT = Total use of non-renewable primary energy resources; SM = Use of secondary material; RSF = Use of renewable secondary fuels;
NRSF = Use of non-renewable secondary fuels; FW = Use of net fresh water

Parameter Unit A1-A3 A4 A5 C1 C2 C3 C4 D
HWD kg 1.01E-06 9.78E-11 -6.12E-09 -8.86E-11 9.24E-12 -2.44E-09 2.21E-11 -1.75E-09
NHWD kg 2.51E-01 3.81E-03 1.04E-01 8.29E-04 3.6E-04 2.35E-02 2.82E-02 -1.64E-02
RWD kg 9.39E-02 3.42E-05 -4.72E-03 1.8E-04 3.23E-06 4.99E-03 5.81E-05 -2.57E-03
CRU kg 0 0 0 0 0 0 0 0
MFR kg 0 0 0 0 0 0 0 0
MER kg 0 0 0 0 0 0 0 0
EEE MJ 0 0 0 0 0 0 0 0
EET MJ 0 0 0 0 0 0 0 0
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HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components for re-use;
MFR = Materials for recycling; MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal energy

RESULTS OF THE LCA - additional impact categories according to EN 15804+A2-optional:

m? Insulation — System ID
Parameter Unit A1-A3 A4 A5 Cc1 Cc2 C3 C4 D
PM Disease ND ND ND ND ND ND ND ND
incidence
IR kBq U235 eq ND ND ND ND ND ND ND ND
ETP-fw CTUe ND ND ND ND ND ND ND ND
HTP-c CTUh ND ND ND ND ND ND ND ND
HTP-nc CTUh ND ND ND ND ND ND ND ND
sSQP SQP ND ND ND ND ND ND ND ND

PM = Potential incidence of disease due to PM emissions; IR = Potential Human exposure efficiency relative to U235; ETP-fw = Potential comparative
Toxic Unit for ecosystems; HTP-c = Potential comparative Toxic Unit for humans (cancerogenic); HTP-nc = Potential comparative Toxic Unit for humans
(not cancerogenic); SQP = Potential soil quality index

Disclaimer 2 — for the indicators 'abiotic depletion potential for non-fossil resources', 'abiotic depletion potential for fossil resources',
'water (user) deprivation potential, deprivation-weighted water consumption', 'potentialcomparative toxic unit for ecosystems', 'potential
comparative toxic unit for humans — cancerogenic', 'Potentialcomparative toxic unit for humans - not cancerogenic', 'potential soil
quality index'. The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high
as there is limited experience with the indicator

The dominance analysis shows that the main causes of
environmental impacts and indicators are to be found in If we look at the exact composition of Insulation - System
information module A1. This can be seen in the total global IDEAL PET, it becomes clear that the main contributor to the
warming potential for material supply with approx. 27%, related global warming potential is the rPET flakes with approximately
to all information modules and a saving of 35% from information 78%.
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If we look at the material supply for the product and the
packaging in detail, it becomes clear that two raw materials
contribute decisively to the respective environmental impacts
and indicators. The material supply of the Insulation - System
IDEAL PET generates approx. 84% of the total global warming
potential and approx. 95% of the total non-renewable primary
energy in the information module A1. For wood, it is approx.

13% of the total global warming potential and approx. 3% of the

total non-renewable primary energy in the information module
A1,
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Diagram: Dominance analysis A1 —Raw material acquisition

Diagram: Dominance analysis A1 -Raw material acquisition of
Insulation - System IDEAL PET

In the information module A3 it is clear that the main cause of
environmental impact and indicators is in the production of
Insulation - System IDEAL PET, with a global warming potential
of 98%.
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Diagram: Dominance analysis A3 — Production
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Requisite evidence

7.1 VOC emissions

The product has been tested for determination of the volatile
organic compound emissions according to EN16516:2017
'Construction products: Assessment of release of dangerous
substances -Determination of emissions into indoor air'. The
test has been performed by Servaco/ Normec Product Testing
(Wetteren, Belgium) on June 11th, 2021,and the results are
covered by the test report SPT2021-R084.The data are
expressed for Floor and Wall application.

AgBB overview of results (28 days [ug/m?])

Name Value | Unit

TVOC (C6 - C16) Floor application 27 |pg/m3

Sum SVOC (C16 - C22) Floor application <5 |ug/m3

R (dimensionless) Floor application 3 -

VOC without NIK Floor application 27 | pg/m3

Carcinogenic Substances Floor application <1 |ug/m3
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