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Declaration number

EPD EUROPEAN ALUMINIUM 2016 — REYNAERS 1

Declared Unit

1 m? of SlimLine 38 window

Product group covered and
applicability

This EPD covers one-vent powder-coated SlimLine 38 aluminium windows.
These EPD results have been calculated from a modelling tool developed by
thinkstep via an i-report in GaBi 6. Among the SlimLime 38 window series, ten
representative products have been identified and corresponding EPD results
have been calculated based on specific bill of materials. These 10 products
represent most of the products sold on the market. The results generated by
this EPD-data software can be considered as a good proxy to model the
windows designed by Reynaers and fabricated by their European dealers.

Liability The owner of the declaration is liable for the underlying manufacturing
information and evidence; European Aluminium, i.e. the programme holder,
is not be liable in this respect.

2. Product
2.1. Product description and application

This Environmental Product Declaration (EPD) is for business to business communication. This EPD refers to the

“one-vent powder-coated SlimLine 38 Window” product family which is a highly insulated system inward and

outward opening windows, which combines elegance and comfort, with a unique design. This special slender

steel look is the perfect solution for modern architecture and renovation of steel-framed windows, respecting
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the original design but offering a thermally improved solution. The windows can be provided with double and
triple glazing without losing the ultra-slim look.

EPD results have been calculated for 10 one-vent representative windows which are reported in Table 1.

Table 1. List of representative products for the SlimLine 38 windows

. ) Operable / o No of rep | Surface
Size (W x H) Glazing Fittings
Non-operable products | area (m?)
1.23m x 1.48m D/T O/N Si/So 6 1.82
1.48m x 2.18m D/T O/N So 4 3.23

For the standard size 1.23 m x 1.48 m, calculations have been done for Double-glazed (D) and Triple-glazed (T)
windows which are Operable (O) or Non-operable (N). For operable windows, calculations have been done with
two different fittings: Siegenia (Si) or Sobinco (So). Hence, 6 representative products have been calculated for
the standard size which corresponds to a surface area of 1.82 m?.

For the 1.48 m x 2.18 m sized windows, calculations have been done for double-glazed and triple-glazed windows
which are operable or non-operable. Only the Sobinco fittings have been modelled for the large operable
windows. Hence, 4 representative products have been calculated for the large window size which corresponds
to a surface area of 3.23 m2.

2.2. Technical data

The most relevant technical data are reported in Table 2.

Table 2. Most relevant technical data

Description & value Standards
Heat transfer coefficient frame (Uf), down to
1,7 W/m?K
Heat transfer coefficient window (Uw),
usually less than 1.4 W/m?K

Category

EN ISO 10077-2

Thermal Insulation
EN ISO 10077-1

Acoustic performance

Sound reduction Index (Rw) from 38 up to 45
depending on glazing

EN I1SO 140-3; EN ISO 717-1

Air tightness Class 4 EN 1026; EN 12207
Water tightness Class9 A EN 1027; EN 12208
Wind load resistance Class C4 EN12211; EN12210
Burglar resistance RC2 EN 1630; EN1627
Fire resistance EW30 NEN 6069

For the most up-to-date values of the technical data, please refer to the product specifications available on the
38 window products in the

Reynaers

website (see

the specifications of SlimLine

Www.reynaers.com/consumers/our-products ).

2.3.

Most relevant standards for applications of aluminium window or door products in buildings are EN 14351-1

Relevant Standards for market Applications

(performances) & EN 12519 (terminology).
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2.4, Delivery status and packaging

The material is supplied in customised dimensions with appropriate protection and transport equipment, e.g.
racks. Occasionally, the aluminium profiles can be protected with a thin adhesive plastic film. This packing is not
considered in this EPD study.

2.5. Window fabrication (foreground processes)

The window and door fabrication consists mainly in the following operations:

1. Aluminium profile preparation mainly via sawing, milling and gluing. Those aluminium profiles are
powder coated and thermally broken profiles (see next point).

2. Frame production by assembling the various profiles via corner connections and fixing via gluing and/or
crimping. Connectors used by Reynaers are mostly composed of aluminium castings.

3. Positioning and fixing the various gaskets.

4. The fittings integration (if relevant)

5. The fixing of the glazing unit via the glazing bead.

The contribution of the fabrication process to the overall production impact of the window or door is below the

cut-off rule of 5%. Hence, no specific LCA modelling has been done on that process step, except a scrap rate of
3% for the aluminium profile which has been considered.

2.6. Main background processes

The main production processes are reported in Figure 1.

Flat glass Primary Aluminium Plastic Steel & stainless Others (e.g.
production aluminium recycling production steel production glass fibers, Zn)

Aluminium
ingot
Insulated glass Aluminium Mixing & plastic
unit production extrusion extrusion

Aluminium Thermal break
profile (polyamide)
IGU (double or Aluminium window Aluminium Gaskets Fittings
triple) frames & coating castings (EPDM)

Aluminium window and door fabrication, i.e. cutting, milling, assembling, fixing, gluing etc.

Figure 1. Main production processes and components of aluminium doors and windows
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The aluminium profile production has been modelled using European Aluminium LCI datasets (year 2010) for the
primary aluminium production, extrusion, recycling and remelting as described in the Environmental profile
report developed by European Aluminium. The aluminium ingot (i.e. the billet) production has assumed that
aluminium originated for 54% from primary aluminium and 46% from recycling which corresponds to the average
recycling input rate of aluminium produced in Europe.

For the other components and materials production, e.g. thermal break, gaskets, glass unit or fittings, datasets
from the GaBi database have been used (version GaBi 6, SP27, 2015). The powder coating of aluminium profile
has been modelled using GaBi datasets as well.

2.7. Health and safety aspects during production and installation

There are no critical health and safety aspects during the production of aluminium windows. Cr-free pre-
treatments are used for the pre-treatment of aluminium profile prior the VOC-free powder coating process.

There are no relevant aspects of occupational health and safety during the further processing and installation of
Reynaers windows or doors. Under normal installation, no measurable environmental impacts can be associated
with the use of Reynaers aluminium windows or doors. The appropriate safety measures need to be taken at the
building site, especially if installation takes place on a high-rise building.

2.8. Further processing, use and reference service life

SlimLine 38 Windows are customised building products which are ready to be installed on the building site. This
EPD does not cover the downstream process to install the product at the building site.

During use, the indoor air quality, i.e. VOC emission, is not affected by aluminium windows / VOC from aluminium
windows/.

Since the use phase is not modelled, no specific information can be given about the Reference Service Life. In
normal use, aluminium building products are not altered or corroded over time. A regular cleaning (e.g. once a
year) of the product suffices to secure a long service life. However, the use of highly alkaline (pH >10) or highly
acidic (pH < 4) cleaning solutions should be avoided.

In practice, a service life up to 50 years can be assumed in normal use for such application /DURABILITY/ with
the exception of the IGU (Insulated Glass Unit) which needs to be replaced usually after 30 years due to a slow
degradation of its performance.

In case of fire, aluminium is a non-combustible construction material (European Fire Class Al) in accordance with
Directive 96/603/EC, and does therefore not make any contribution to fire.

2.9. End of life stage

At the end-of-life stage, aluminium windows should be specifically dismantled and collected in order to be
treated since they include several materials which can be efficiently recycled or can be used for energy recovery.

In particular, the aluminium profiles from windows are systematically dismantled and sent for recycling. This high
collection rate has been confirmed by a study done by Delft University showing that large aluminium pieces like
aluminium profiles are systematically collected thanks to their intrinsic economic value /EAA DELFT/. Hence, a
collection rate of 99% was used for the profiles.

Gaskets, thermal breaks and hardware are collected together with the aluminium profiles and are then threated
through shredding and sorting with the aluminium profile.
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The glazing unit, however, is not systematically collected at the building renovation or demolition site. Indeed,
the glazing unit is still often broken on site and is then sent to landfilling. In some European countries, the glazing
unit is specifically collected and sent to recycling, e.g. in the Netherlands. Hence, two extreme end of life
scenarios have been used for flat glass: 99% recycling or 100% landfilling. Table 3 reports the main parameters
of the End of life scenario for the various materials and components of the window.

Table 3. Parameters of the end of life scenarios for the main materials and components

Component/material Collection Typical treatment Overall
rate recycling rate
Aluminium frame 99% Shredding, sorting & recycling 92%
Thermal break (e.g. PA) 99% Shredding, sorting & incineration /

Gaskets (e.g. EPDM) 99% Shredding, sorting & incineration /

Fittings (metal-based) 99% Shredding, sorting & recycling 90%
Glass — scenario 1 99% Shredding, sorting & recycling 90%
Glass — Scenario 2 0% 100% landfilling

In the case of scenario 1, only a small fraction of the window (1%) is then considered as landfilled in the LCA
model. From collected aluminium scrap (99%) up to the recycled aluminium ingot (92%), it is assumed as a
conservative estimate that 7% of the aluminium metal is lost. Hence, the overall recycling rate of aluminium has
been fixed to 92%.

The waste code for aluminium in accordance with the European Waste Catalogue (EWC) is 17 04 02. Figure 2
reports the main processes and parameters used for the end of life stage modelling.

Window dismantling (C1) Landfilling (C4) — 1% of

product +100% of glass
(Glass - scenario 2)

+
Transport to waste treatment (C2) Incineration (C4) with
60% energy efficiency
Shredding & sorting (C3)

Aluminium Steel Zinc Glass cullet Plastic (thermal
break, gasket)
Recycling Recycling Glass - Scenario 1: Recycling Thermal Energy &
(RR= 92% for Al) (RR=90%) as container glass (RR=90%) electricity substitution

Figure 2. Main processes and parameters for the end of life stage modelling
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3. LCA: Calculation rules

3.1. Product size, Bill of Materials and declared unit

EPD calculations have been done for the two window sizes described under point 2.1. The Bill of Materials of the
10 corresponding representative products are reported in Table 4. The declared unit corresponds to 1 m? of
window.

The EPD results are reported for each representative product in the 10 annexes of this EPD.

Table 4. Bill of Materials (kg) of the declared unit for the 10 representative products

Reference 1 2 3 4 5 6 7 8 9 10

Component LDOSo | LTOSo | STOSi | STOSo | SDOSi | SDOSo SDN STN LDN LTN
Aluminium frame
& castings 8,14 7,95 10,19 8,65 8,93 8,61 4,83 4,63 3,64 3,48
Thermal break 1,31 1,06 1,78 1,72 1,78 1,72 1,02 1,02 0,78 0,78
Gaskets 0,92 0,92 1,19 1,19 1,21 1,21 0,32 0,32 0,24 0,24
Glass 15,60 23,40 | 22,20 22,20 16,00 16,00 17,80 26,70 | 18,20 | 27,30
Fittings and

others 0,76 0,84 1,05 1,02 1,05 1,03 0,03 0,03 0,02 0,02
Total 26,73 34,18 | 36,41 34,78 28,96 28,56 24,00 32,70 | 22,88 | 31,82

L = large size / S = standard size, D = Double glazing / T=Triple glazing, O= Operable / N=Non-operable,
So = Sobinco fittings / Si= Siegenia fittings

3.2. System boundaries

Type of EPD: Cradle to gate — with options

The production stage (modules A1-A3) includes processes that provide materials and energy input for the system,
manufacturing and transport processes up to the factory gate, as well as waste processing.

For the end of life, a collection rate of 99% is assumed and directed to recycling (module D). The 1% lost product
is modelled through landfilling (module C4). Considering the few losses along the recycling chain, it is assumed
that 92% of the Al material is effectively recycled as new ingot. Hence, an end of life recycling rate of 92% is used
within module D to reflect the benefits of recycling through the substitution principle.

According to the PCR document, modules C1, C2 and C3 shall be addressed in the EPD. Since aluminium products
covered in these EPDs are intermediate building products for which it is difficult to define deconstruction and
transport scenarios, it has been decided not to cover these three modules. For building products made of
aluminium, the contribution of these modules is below the 5% cut-off rule and their omission can be considered
as reasonable.

3.3. Estimates and assumptions

It has been assumed that the aluminium profiles were composed of a mix of 54% primary aluminium and 46%
recycled aluminium. Such mix represents the typical sourcing of aluminium in Europe, all markets included.
Alloying elements were not considered and a pure aluminium profile has been assumed as a proxy. Alloy used
by Reynaers is composed of at least 98% of Aluminium. Hence, such assumption appears adequate.

Environmental Product Declaration — REYNAERS — SlimLine 38 windows 7
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3.4. Cut-off criteria

No specific data were collected and used to model the fabrication stage, which has a limited impact on the full
life cycle profile of windows, doors or curtain walls. The impact of fabrication operations are below the cut-off
rules of 5%. Nevertheless, a scrap rate of 3% at the fabrication stage has been used in the LCA model.

All other known operating data was taken into consideration in the analysis, except for modules C1, C2 and C3
which were not calculated. Based on the long experience of data collection within the European Aluminium
Industry, it can be estimated that the ignored processes or flows contribute to less than 5% to the impact
categories under review.

3.5. Background data

GaBi 6 2014- the software system for comprehensive analysis developed by thinkstep (previously PE
International) — was used for modelling the life cycle for the production of the aluminium windows. Generic GaBi
6 data sets have been used for energy, transport and consumables. For the aluminium primary production,
recycling and sheet production, the datasets described in the environmental profile report of European
Aluminium have been used /EAA EPR/.

3.6. Foreground data and EPD-data tool

The modelling efforts were focussed on the identification of representative products and the proper calculation
and consideration of the BoM of the representative products within the LCA model.

No specific process data have been collected considering that their impact on the whole product life cycle is
limited. In most cases, the window fabrication is not performed by Reynaers but by their distributors
disseminated in Europe that sell and install Reynaers window systems on the European market. Hence, collecting
data on this process step is very challenging. In any case, energy and consumables used at the fabrication stage
are below the cut-off rule of 5% and were not considered. A scrap rate of 3% at fabrication stage was considered
in the model.

3.7. Data quality

The data quality can be considered as good. The LCA models have been checked and most relevant flows are
considered. Technological, geographical and temporal representativeness is appropriate. The use of collective
data can be considered as a reasonable proxy for the Reynaers aluminium windows, doors and curtains walls.

3.8. Allocation

Any aluminium scrap produced along the fabrication chain is sent back to recycling. This recycling loop has been
modelled in the GaBi model so that the aluminium window is the only product exiting the gate. Hence, the
production process does not deliver any co-products.

At the end-of-life stage, the aluminium window is sent to an EoL treatment which is modelled according to the
scenario reported in section 2.9. The environmental burdens and benefits of recycling and energy recovery are
calculated in module D accordingly.

3.9. Comparability

As a general rule, a comparison or evaluation of EPD data is only possible when all of the data to be compared
has been drawn up in accordance with EN 15804 and the building context or product-specific characteristics are
taken into consideration.

Environmental Product Declaration — REYNAERS — SlimLine 38 windows 8
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4. LCA scenarios and additional technical information

Modules A4, A5, B1-B7 and C1-C3 are not taken into consideration in this Declaration. In module A1, a recycled
metal content of 46% is assumed. Hence, end of life credits are calculated in Module D based on a net aluminium
recycling of 92% at end of life minus 46% at production stage, i.e. a quantity representing 46% of the aluminium
content of the window. It is assumed that the inherent properties are conserved through recycling, i.e. quality
factor is kept to one.

Module C1 to C3 shall be calculated in “Cradle to Grave” EPD or for integration in Building assessment.

Table 5: Modules addressed in the EPD study (X: module declared, Y: module required by PCR but not
calculated, MND: module not declared)

Next
Production Installation Use stage End-of-Life product
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c
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5. LCA results

The LCA results are reported in the 10 annexes.

List of abbreviations: GWP: Global warming potential; ODP: Ozone layer depletion potential; AP: Acidification potential of

land and water; EP: Eutrophication potential; POCP: Photochemical oxidation potential; ADPE: Abiotic depletion potential
(elements); ADPF: Abiotic depletion potential (fossil fuels); 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 materials; RSF: Use of
renewable secondary fuels; NRSF: Use of non- renewable secondary fuels; FW: Use of net fresh water; 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.
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6. LCA interpretation
- Aluminium window production — Modules Al to A3.

The majority of the environmental impacts comes from the aluminium profile and to a lesser extent from the
glazing unit. Hence, most indicators are influenced by the mass of aluminium in the declared unit: The higher the
aluminium mass, the higher the indicator. Hence, the GWP indicator evolves from 58 [kg CO2-eq] for the LDN
window up to 118 [kg CO2-eq] for the STOSi window. The LDN window presents the lightest BoM, i.e. 22.9 kg,
with a mass of aluminium profile of 3.5 kg and the STOSi window presents the heaviest BoM, i.e. 36.4 kg, with a
mass of the Al profile reaching 9.3 kg. This explains why the GWP is doubled while the mass of BoM is only
increased by 56%, i.e. from 23 kg to 36 kg.

Within the aluminium production processes, the primary aluminium production is dominant, especially the
alumina production and the electrolysis. The extrusion process which converts ingot, i.e. billets, into profile is
less significant. The LCA modelling and the impact of the primary aluminium production is detailed in the
environmental profile report /EAA EPR/. The recycled ingot production which presents a much lower impact than
the primary ingot production is used in Module A1-A3 for the fraction of aluminium coming from recycling (46%).

The impact of the other components, e.g. thermal break, gaskets and fittings, is less significant due to their low
contribution to the BoM.

- End of life stage: modules C4 and module D
Parameters reported in Table 3 are used to model the end of life stage.

Module C4: In the case of the glass recycling scenario, the contribution of module C4 (disposal) is very limited
compared to modules A1-A3 and module D. However, in case of the glass landfilling scenario, the mass of non-
hazardous waste disposed becomes significant, i.e. corresponding at least to the mass of the glazing unit.

Module D: In case of scenario 1, the GWP benefits in module D vary from 25 kg [kg CO2-eq] for the LDN window
up to 50 [kg CO2-eq] for the STOSi window. These savings represent about 40% of the GWP impact calculated at
the production phase. These benefits come not only from aluminium and fittings recycling but also from glass
recycling. The energy indicators follow the same trends. Additional benefits are also resulting from the energy
recovery from the gasket and thermal break combustion.

Those calculations show the relevance to consider Module D in the full assessment of windows in the building
context.
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http://european-aluminium.eu/media/1329/environmental-profile-report-for-the-european-aluminium-industry.pdf
http://european-aluminium.eu/resource-hub/epd-programme-according-to-en15804/
http://documentation.gabi-software.com/
http://documentation.gabi-software.com/

Declaration holder:

R

REYNAERS

EURO

Programme holder: OC/(J

PEAN ALUMINIUVM

Annex 1: SlimLine 38 window —type LDOSo

i.e. Large size, Double glazing, Operable, Sobinco fittings

Reference 1 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,48
Height of the window [m] 2,18 Aluminium frame 8,14
;I;;a)nsparent of area fraction 78% Thermal break 131

: - Gaskets 0,92
Glazing Unit Double glazing

g (2 X 4 mm of glass) Glass 15,60

Function Operable —Tilt and Turn Fittings and others 0,76
Fittings Sobinco Total 26,73

EPD results

Per m2 of window

ENVIRONMENTAL IMPACTS

Glass recycling

Glass landfilling

Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 90,48 4,92 -40,01 5,09 -31,12
ODP Ozone layer depletion potential [kg CFC11-eq.] 2,0202E-06 | 1,7082E-11 | -1,4898E-06 | 1,9812E-11 | -1,4898E-06
AP Acidification potential of land and water [kg SO2-eq.] 0,3253 0,0030 -0,1739 0,0040 -0,1256
EP Eutrophication potential [kg PO43--eq.] 0,03619 0,00075 -0,01381 0,00090 -0,00720
POCP Photochemical oxidation potential [kg ethene-eq.] 0,025116 0,000195 | -0,0063804 | 0,00029406 | -0,007761
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0017004 |0,000000117( -0,0012714 | 1,755E-07 | -0,0012012
ADPF Abiotic depletion potential (fossil fuels) [MI] 1138,8 1,7472 -425,1 3,9078 -335,4
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MI] 202,02 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MI] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MI] 202,02 0,15054 -134,16 0,36582 -132,6
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 1318,2 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [MJ] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [MI] 1318,2 1,95 -533,52 4,1886 -441,48
SM Use of secondary materials [kg] 4,1028 0 0 0 0
RSF Use of renewable secondary fuels [MI] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MI] 0 0 0 0 0
FW Use of net fresh water [m3] 0,63336 0,011856 -0,29718 0,012324 -0,27534
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 26,62 11,02
for recycling (e.g. metals & glass) kg 24,25 8,65
for energy recovery (e.g. gaskets & thermal break) kg 2,37 2,37
Material for landfilling kg 0,11 15,71
OUTPUT FLOWS AND WASTE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,008814 | 5,2806E-07 | -0,0038532 | 1,2402E-06 | -0,002223
NHWD Non-hazardous waste disposed [kg] 11,8 0,3 -7,1 16,0 -6,8
RWD Radioactive waste disposed [kg] 0,0741 0,00007878 | -0,044538 | 0,0001131 | -0,043446
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 23,6 0,0 8,0
MER Materials for energy recovery [kg] 0 0 0 0
EEE Exported electrical energy [MI] 0 7,488 0 7,488 0
EET Exported thermal energy [MI] 0 17,394 0 17,394 0
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Annex 2: SlimLine 38 window —type LTOSo

i.e. Large size, Triple glazing, Operable, Sobinco fittings

Reference 2 Bill of Materials of the declared unit in kg
Width of the window [m] 1,48
Height of the window [m] 2,18 Aluminium frame 7,95
Transparent of area fraction 78% Thermal break 1,06
(]
0
(%) Gaskets 0,92
. . Triple glazin
Glazing Unit pieg g Glass 23,40
(3 X4 mm of glass)
Function Operable —Tilt and Turn Fittings and others 0,84
Fittings Sobinco Total 34,18
EPD results
Per m2 of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 c4 D c4 D
GWP Global warming potential (kg CO2-eq.] 99,06 4,5006 -43,992 4,7502 -30,576,
ODP Ozone layer depletion potential [kg CFC11-eq.] 1,9734E-06| 1,521E-11| -1,46E-06| 1,927E-11| -1,46E-06
AP Acidification potential of land and water [kg SO2-eq.] 0,3393| 0,002496| -0,19734| 0,0040248| -0,12402
EP Eutrophication potential [kg PO43--eq.] 0,044694| 0,0006193| -0,017082| 0,0008424| -0,007106,
POCP Photochemical oxidation potential [kg ethene-eq.] 0,036894| 0,000163| -0,005593| 0,0003112| -0,00766
ADPE Abiotic depletion potential (elements) [kg Sh-eq.] 0,001989| 1,061E-07| -0,001459| 1,934E-07| -0,001349;
ADPF Abiotic depletion potential (fossil fuels) [MI] 1232,4 1,5132 -464,1 4,7502 -329,94
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MI] 205,92 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0 0
Total use of renewable primary energy
PERT resources M] 205,92| 0,13416| -133,38| 0,45708] -130,26
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 1411,8 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [MI] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [M] 1411,8 1,6926 -571,74 5,0544 -433,68|
SM Use of secondary materials [kg] 4,0404 0 0 0 0
RSF Use of renewable secondary fuels [MI] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MU] 0 0 0 0 0
FW Use of net fresh water [m3] 0,61386| 0,010686 -0,3042] 0,01131| -0,27144
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 34,07 10,67
for recycling kg 31,95 8,55
for energy recovery kg 2,12 2,12
Material for landfilling kg 0,11 23,51
OUTPUT FLOWS AND WASTE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,008268| 4,672E-07| -0,004891| 1,537E-06| -0,002441
NHWD Non-hazardous waste disposed [kg] 12,324 0,2379 -7,2696| 23,7 -6,7626|
RWD Radioactive waste disposed [kg] 0,074022| 7,004E-05| -0,044148| 0,0001217| -0,042588
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 31,344 0 7,878
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy MJ] 0 6,786 0 6,786 0
EET Exported thermal energy [v] 0 15,756 0 15,756 0
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Annex 3: SlimLine 38 window —type STOSi

i.e. Standard size, Triple glazing, Operable, Siegenia fittings

EPD results

Reference 3 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,23

Height of the window [m] 1,48 Aluminium frame 10,19
Transparent of area fraction Thermal break 1.78
. 74% ’
(%) - . Gaskets 1,19
Glazing Unit o ; ';'lprf nf'g:';iss) Glass 22,20
Function Operable —Tilt and Turn Fittings and others 1,05
Fittings Siegenia Total 36,41

Per m2 of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 117,66 6,2752 -50,838 6,4972 -38,776
ODP Ozone layer depletion potential [kg CFC11-eq.] 2,472E-06 2,22E-11 -1,81E-06[ 2,59E-11 -1,81E-06
AP Acidification potential of land and water [kg SO2-eq.] 0,40034| 0,0040034| -0,22274| 0,0053798| -0,15762
EP Eutrophication potential [kg PO43--eq.] 0,048766| 0,0010064| -0,017982| 0,0011988| -0,009028
POCP Photochemical oxidation potential [kg ethene-eq.] 0,041218 0,000259| -0,007844| 0,0003922( -0,009694
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0029304( 1,191E-07| -0,002146( 1,983E-07| -0,002094
ADPF Abiotic depletion potential (fossil fuels) [MJ] 1480 2,1978 -540,94 5,106 -419,58
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D Cc4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 253,82 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MI] 0 0 0 0 0|
Total use of renewable primary energy
PERT resources [MJ] 253,82  0,18056 -166,5|  0,47212 -164,28
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 1709,4 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [M] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [MI] 1709,4 2,4494 -675,62 5,476 -550,56
SM Use of secondary materials [kg] 5,3206 0 0 0 0|
RSF Use of renewable secondary fuels [MI] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [M)] 0 0 0 0 0
FW Use of net fresh water [m3] 0,814 0,01517 -0,3737| 0,015762 -0,3441
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 36,27 14,07
for recycling (e.g. metals & glass) kg 33,25 11,05
for energy recovery (e.g. gaskets & thermal break) kg 3,02 3,02
Material for landfilling kg 0,14 22,34
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,012802( 6,305E-07| -0,005816| 1,591E-06( -0,003611
NHWD Non-hazardous waste disposed [kg] 14,874 0,30044 -8,954 22,6 -8,51
RWD Radioactive waste disposed [kg] 0,0925| 9,842E-05| -0,055352| 0,0001443| -0,053872
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 32,516 0 10,212
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [MJ] 0 9,472 0 9,472 0
EET Exported thermal energy [MI] 0 21,904, 0 21,904 0
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Annex 4: SlimLine 38 window —type STOSo

i.e. Standard size, Triple glazing, Operable, Sobinco fittings

EPD results

Reference 4 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,23

Height of the window [m] 1,48 Aluminium frame 8,65
Transparent of area fraction Thermal break 172
. 74% ’
(%) - . Gaskets 1,19
Glazing Unit " ; 'Zp: nf'g:';iss) Glass 22,20
Function Operable —Tilt and Turn Fittings and others 1,02
Fittings Sobinco Total 34,78

Per m? of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 107,3 6,3566 -45,436 6,5786 -33,374
oDP Ozone layer depletion potential [kg CFC11-eq.] 2,094E-06| 2,213E-11| -1,54E-06| 2,583E-11| -1,54E-06
AP Acidification potential of land and water [kg SO2-eq.] 0,36038( 0,003922( -0,20054| 0,0052984| -0,13542
EP Eutrophication potential [kg PO43--eq.] 0,045732| 0,0009768| -0,016724| 0,0011766 -0,00777
POCP Photochemical oxidation potential [kg ethene-eq.] 0,038554| 0,0002538| -0,006505| 0,000387| -0,008362
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0023754| 1,436E-07| -0,001695| 2,227E-07| -0,001635
ADPF Abiotic depletion potential (fossil fuels) W] 1361,6 2,2422 -483,96 5,1504 -362,6
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 219,78 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0| 0
Total use of renewable primary energy
PERT resources [MJ] 219,78  0,19018| -142,08|  0,48174 -139,86
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 1554 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [M] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources M) 1554 2,4938| -599,4 5,5204 -475,08
SM Use of secondary materials [kg] 4,5658 0 0 0 0
RSF Use of renewable secondary fuels [MJ] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0 0 0
FW Use of net fresh water [m3] 0,73038 0,015318 -0,3219 0,01591 -0,2923
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 34,66 12,46
for recycling (e.g. metals & glass) kg 31,60 9,40
for energy recovery (e.g. gaskets & thermal break) kg 3,06 3,06
Material for landfilling kg 0,13 22,33
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,01184( 6,675E-07| -0,00521| 1,628E-06| -0,003004
NHWD Non-hazardous waste disposed [kg] 12,95 0,34114 -7,696 22,7 -7,2668
RWD Radioactive waste disposed [kg] 0,07992| 0,0001006| -0,047582| 0,0001473| -0,046102
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 31,062 0 8,732
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [MJ] 0 9,62 0 9,62 0
EET Exported thermal energy [MJ] 0 22,422 0 22,422 0
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Annex 5: SlimLine 38 window —type SDOSi

i.e. Standard size, Double glazing, Operable, Siegenia fittings

Reference 5 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,23
Height of the window [m] 1,48 Aluminium frame 8,93
Transparent of area fraction 30% Thermal break 1,78
(1]
0,
(%) Gaskets 1,21
. . Double glazin
Glazing Unit g g Glass 16,00
(2 X 4 mm of glass) —
Function Operable —Tilt and Turn Fittings and others 1,05
Fittings Siegenia Total 28,96
EPD results
Per m’ of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 101,6 6,312 -43,92 6,48 -34,48
oDP Ozone layer depletion potential [kg CFC11-eq.] 2,152E-06| 2,224E-11| -1,58E-06| 2,512E-11| -1,58E-06
AP Acidification potential of land and water [kg SO2-eq.] 0,3616 0,004 -0,1912| 0,005072 -0,14
EP Eutrophication potential [kg PO43--eq.] 0,04024 0,001 -0,01504 0,00116 -0,00808
POCP Photochemical oxidation potential [kg ethene-eq.] 0,02872| 0,0002584| -0,007232| 0,0003624| -0,00872
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,002856| 1,192E-07| -0,002176| 1,808E-07| -0,002088
ADPF Abiotic depletion potential (fossil fuels) [MJ] 1296 2,192 -469,6 4,464 -375,2
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 Cc4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [M)] 221,6 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MJ] 221,6 0,1808 -147,2 0,4072 -144,8
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MU] 1496 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [MJ] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [MJ] 1496 2,44 -588,8 4,8 -492
SM Use of secondary materials [kg] 4,728 0 0 0 0
RSF Use of renewable secondary fuels [MI] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0 0 0
FW Use of net fresh water [m3] 0,7424 0,01528 -0,328 0,01568 -0,3048
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 28,83 12,83
for recycling (e.g. metals & glass) kg 25,80 9,80
for energy recovery (e.g. gaskets & thermal break) kg 3,03 3,03
Material for landfilling kg 0,13 16,13
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,0128( 6,296E-07| -0,005328| 1,376E-06( -0,003608
NHWD Non-hazardous waste disposed [kgl 12,88 0,3 -7,896 16,4 -7,544
RWD Radioactive waste disposed [kg] 0,0816( 0,0000984| -0,04896| 0,0001344( -0,04776
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 25,2 0 9,12
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [M] 0 9,52 0 9,52 0
EET Exported thermal energy [MJ] 0 22,08 0 22,08 0
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Annex 6: SlimLine 38 window —type SDOSo
i.e. Standard size, Double glazing, Operable, Sobinco fittings

Reference 6 Bill of Materials of the declared unit in kg
Width of the window [m] 1,23
Height of the window [m] 1,48 Aluminium frame 8,61
Transparent of area fraction 30% Thermal break 1,72
(1]
0,
(%) Gaskets 1,21
. . Double glazin
Glazing Unit g g Glass 16,00
(2 X 4 mm of glass) —
Function Operable —Tilt and Turn Fittings and others 1,03
Fittings Sobinco Total 28,56
EPD results
Per m of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 100 6,4 -42,96 6,576 -33,52
ODP Ozone layer depletion potential [kg CFC11-eq.] 2,104E-06| 2,224E-11| -1,54E-06| 2,512E-11| -1,54E-06)
AP Acidification potential of land and water [kg SO2-eq.] 0,3536 0,003936 -0,1872| 0,005008 -0,136
EP Eutrophication potential [kg PO43--eq.] 0,03952| 0,000984| -0,01472| 0,001136| -0,007784
POCP Photochemical oxidation potential [kg ethene-eq.] 0,02808| 0,0002544| -0,00696( 0,0003584 -0,0084
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,002312| 1,44E-07| -0,001728| 2,056E-07| -0,00164
ADPF Abiotic depletion potential (fossil fuels) [MJ] 1272 2,248 -459,2 4,512 -364,8
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 216 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MJ] 216 0,1912 -142,4 0,4184 -140,8
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [vU] 1472 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [v] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources (V] 1472 2,504 -574,4 4,864 -477,6
SM Use of secondary materials [kg] 4,504 0 0 0 0
RSF Use of renewable secondary fuels [MJ] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0 0 0
FW Use of net fresh water [m3] 0,7208 0,01544 -0,3176 0,01584 -0,2944
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 28,44 12,44
for recycling (e.g. metals & glass) kg 25,36 9,36
for energy recovery (e.g. gaskets & thermal break) kg 3,08 3,08
Material for landfilling kg 0,13 16,13
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,01184| 6,704E-07| -0,004728| 1,416E-06| -0,003008
NHWD Non-hazardous waste disposed [kg] 12,56 0,3424 -7,664 16,5 -7,312
RWD Radioactive waste disposed [kg] 0,07936| 0,0001016| -0,04752| 0,0001376 -0,0464
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 [0) 24,74 0 8,64
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [MJ] 0 9,68 0 9,68
EET Exported thermal energy [MJ] 0 22,56 0 22,56 0
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Annex 7: SlimLine 38 window —type SDN
i.e. Standard size, Double glazing, Non-operable
Reference 7 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,23
Height of the window [m] 1,48 Aluminium frame 4,83
Transparent of area fraction 78% Thermal break 1,02
(1]
0,
(%) Gaskets 0,32
. . Double glazin
Glazing Unit g g Glass 17,80
(2 X 4 mm of glass) —
Function Non- Operable Fittings and others 0,03
Fittings / Total 24,00
EPD results
Per m” of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 Cc4 D C4 D
GWP Global warming potential [kg CO2-eq.] 67,106 2,6166 -29,103 2,8302 -17,533
oDP Ozone layer depletion potential [kg CFC11-eq.] 1,21E-06| 1,015E-11| -8,9E-07| 1,362E-11| -8,9E-07
AP Acidification potential of land and water [kg SO2-eq.] 0,24653| 0,002225| -0,13172| 0,0035511| -0,06853
EP Eutrophication potential [kg PO43--eq.] 0,032663| 0,0005625| -0,012638| 0,0007538| -0,003987
POCP Photochemical oxidation potential [kg ethene-eq.] 0,019758| 0,0001406| -0,002492( 0,0002688| -0,00429
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0002127| 5,972E-08| -0,000179| 1,362E-07| -7,25E-06
ADPF Abiotic depletion potential (fossil fuels) [M] 825,03 1,1303 -304,38 3,9338 -187,79
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 125,49 0| 0| 0| 0|
Use of renewable primary energy resources
PERM used as raw materials [MJ] [8) 0| 0| 0| 0|
Total use of renewable primary energy
PERT resources [MJ] 125,49 0,087754] -78,943 0,36846 -76,451
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 934,5 0| 0| 0| 0|
Use of non-renewable primary energy
PENRM resources used as raw materials [MJ] 0 0| 0| 0| 0|
Total use of non-renewable primary energy
PENRT resources [MU] 934,5 1,246 -368,46 4,1652 -248,31
SM Use of secondary materials [kg] 2,2606 0| 0| 0| 0
RSF Use of renewable secondary fuels [M] 0 0| 0| 0| 0
NRSF Use of non- renewable secondary fuels [M] 0 0 0 0 0
FW Use of net fresh water [m3] 0,42275| 0,0067284| -0,18334| 0,0072713| -0,15397
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 23,94 6,14
for recycling (e.g. metals & glass) kg 22,58 4,78
for energy recovery (e.g. gaskets & thermal break) kg 1,36 1,36
Material for landfilling kg 0,06 17,86
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 Cc4 D Cc4 D
HWD Hazardous waste disposed [kg] 0,0041207| 3,133E-07| -0,002136( 1,237E-06| -5,9E-06
NHWD Non-hazardous waste disposed [kg] 7,70 0,17 -4,17 18,00 -3,74
RWD Radioactive waste disposed [kg] 0,04539| 4,619E-05| -0,026344| 9,078E-05| -0,02492
CRU Components for re-use [kg] 0 0| 0| 0| 0|
MFR Materials for recycling [kg] 0 0| 22,183 0| 4,3788
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [MI] 0 4,0851 0| 4,0851 0
EET Exported thermal energy [M] 0 9,523 0 9,523 0
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Annex 8: SlimLine 38 window —type STN

i.e. Standard size, Triple glazing, Non-operable

EPD results

Reference 8 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,23

Height of the window [m] 1,48 Aluminium frame 4,63
Transparent of area fraction Thermal break 1.02
o 78% ’
(%) - . Gaskets 0,32
Glazing Unit " ; 'Zp: nf'g:';iss) Glass 26,70
Function Non- Operable Fittings and others 0,03
Fittings / Total 32,70

Per m? of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 81,435 2,6166 -34,176 2,937 -16,732
ODP Ozone layer depletion potential [kg CFC11-eq.] 1,157E-06| 1,015E-11| -8,54E-07| 1,54E-11| -8,53E-07
AP Acidification potential of land and water [kg SO2-eq.] 0,26878| 0,002225 -0,1602| 0,0042097| -0,065504
EP Eutrophication potential [kg PO43--eq.] 0,044678| 0,0005625| -0,016732| 0,0008491| -0,003809
POCP Photochemical oxidation potential [kg ethene-eq.] 0,036045| 0,0001406( -0,001415( 0,0003338| -0,004103
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0003284( 5,963E-08| -0,000267| 1,744E-07| -6,93E-06
ADPF Abiotic depletion potential (fossil fuels) [MJ] 987,9 1,1303 -355,11 5,3311 -179,78
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 129,94 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MJ] 129,94 0,087576 -76,718 0,50819 -73,069
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 1103,6 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [MJ] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [MJ] 1103,6 1,246 -418,3 5,6159 -237,63
SM Use of secondary materials [kg] 2,1716 0 0 0 0
RSF Use of renewable secondary fuels [MJ] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0 0 0
FW Use of net fresh water [m3] 0,43788| 0,0067284| -0,19046| 0,0075383( -0,14774
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 32,64 5,94
for recycling (e.g. metals & glass) kg 31,28 4,58
for energy recovery (e.g. gaskets & thermal break) kg 1,36 1,36
Material for landfilling kg 0,06 26,76
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,0041652| 3,124€E-07| -0,003195 1,7E-06 -5,9E-06
NHWD Non-hazardous waste disposed [kg] 8,3571 0,16554 -4,2275 26,9 -3,5689
RWD Radioactive waste disposed [kg] 0,045479 4,61E-05| -0,025988| 0,000113| -0,023852
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 30,905 0 4,1919
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [vy] 0 4,0851 0 4,0851 0
EET Exported thermal energy [MJ] 0 9,523 0 9,523 0
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Annex 9: SlimLine 38 window —type LDN

i.e. Large size, Double glazing, Non-operable

Reference 9 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,48
Height of the window [m] 2,18 Aluminium frame 3,64
Transparent of area fraction 78% Thermal break 0,78
(%) - Gaskets 0,24
Glazing Unit Double glazing Glass 18,20
(2 X 4 mm of glass)
Function Non- Operable Fittings and others 0,02
Fittings / Total 22,88
EPD results
Per m” of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 58,149 1,9838 -25,571 2,2113 -13,377
ODP Ozone layer depletion potential [kg CFC11-eq.] 9,282E-07| 7,69E-12| -6,84E-07| 1,138E-11| -6,84E-07
AP Acidification potential of land and water [kg SO2-eq.] 0,21749| 0,0016926 -0,1183| 0,0030758| -0,052416
EP Eutrophication potential [kg PO43--eq.] 0,030576( 0,0004286| -0,012103| 0,0006279| -0,003049
POCP Photochemical oxidation potential [kg ethene-eq.] 0,017381| 0,0001065| -0,001401| 0,0002412| -0,003285
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0001993( 4,377E-08| -0,000198| 1,238E-07| -5,55E-06
ADPF Abiotic depletion potential (fossil fuels) [MJ] 709,8] 0,85358 -265,72 3,7856 -143,78
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 99,19 0 0| 0 0
Use of renewable primary energy resources
PERM used as raw materials [v] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MU] 99,19] 0,065975 -61,061 0,35945 -58,513
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 797,16 0 0| 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [MJ] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [M] 797,16 0,9373 -315,77 3,9949 -190,19
SM Use of secondary materials [kg] 1,6653 0 0| 0 0
RSF Use of renewable secondary fuels [M] 0 0 0 0 o]
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0| 0 0
FW Use of net fresh water [m3] 0,3367| 0,0051051| -0,14833| 0,0056784 -0,1183
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 22,83 4,63
for recycling (e.g. metals & glass) kg 21,80 3,60
for energy recovery (e.g. gaskets & thermal break) kg 1,03 1,03
Material for landfilling kg 0,05 18,25
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,0031577( 2,348E-07| -0,00223| 1,201E-06| -4,47E-06
NHWD Non-hazardous waste disposed [kg] 6,3154 0,12285 -3,3215 18,4 -2,8665
RWD Radioactive waste disposed [kg] 0,035854| 3,494E-05| -0,020566| 8,163E-05| -0,019019
CRU Components for re-use [kg] 0 0 [0) 0 0
MFR Materials for recycling [kg] 0 0 21,494 0 3,2942
MER Materials for energy recovery [kg] 0 0 0 0 0
EEE Exported electrical energy [MJ] 0 3,1031 0 3,1031 0
EET Exported thermal energy [M] 0 7,1981 0 7,1981 0
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Annex 10: SlimLine 38 window —type LTN
i.e. Large size, Triple glazing, Non-operable

EPD results

Reference 10 Bill of Materials of the declared unit in kg
Width of the window [m)] 1,48

Height of the window [m] 2,18 Aluminium frame 3,48
Transparent of area fraction Thermal break 078
o 78% 4
(%) - . Gaskets 0,24
Glazing Unit " ; 'Zp: nf'g:';iss) Glass 27,30
Function Non- Operable Fittings and others 0,02
Fittings / Total 31,82

Per m? of window
ENVIRONMENTAL IMPACTS Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
GWP Global warming potential [kg CO2-eq.] 73,437 1,9838 -31,031 2,3205 -12,831
ODP Ozone layer depletion potential [kg CFC11-eq.] 8,836E-07| 7,69E-12 -6,53E-07| 1,329E-11| -6,52E-07
AP Acidification potential of land and water [kg SO2-eq.] 0,24206| 0,0016926| -0,14924| 0,0037765| -0,050141
EP Eutrophication potential [kg PO43--eq.] 0,043225| 0,0004286| -0,016471| 0,000728| -0,002912
POCP Photochemical oxidation potential [kg ethene-eq.] 0,03458| 0,0001065| -0,000326| 0,0003085| -0,00314
ADPE Abiotic depletion potential (elements) [kg Sb-eq.] 0,0003212| 4,377E-08| -0,000291| 1,629E-07| -5,31E-06
ADPF Abiotic depletion potential (fossil fuels) [MJ] 884,52 0,85267 -320,32 5,2507 -137,41
RESOURCE USE Glass recycling Glass landfilling
Parameter Unit Al-3 C4 D C4 D
Use of renewable primary energy excluding
renewable primary energy resources used as
PERE raw materials [MJ] 105,56 0 0 0 0
Use of renewable primary energy resources
PERM used as raw materials [MJ] 0 0 0 0 0
Total use of renewable primary energy
PERT resources [MJ] 105,56 0,065884 -59,787 0,50596 -55,874
Use of non-renewable primary energy
excluding non-renewable primary energy
PENRE resources used as raw materials [MJ] 973,7 0 0 0 0
Use of non-renewable primary energy
PENRM resources used as raw materials [M] 0 0 0 0 0
Total use of non-renewable primary energy
PENRT resources [MJ] 973,7 0,9373 -370,37 5,5146 -182
SM Use of secondary materials [kg] 1,6016 0 0 0 0|
RSF Use of renewable secondary fuels [MJ] 0 0 0 0 0
NRSF Use of non- renewable secondary fuels [MJ] 0 0 0 0 0
FW Use of net fresh water [m3] 0,35581| 0,0051051| -0,15834| 0,0059605| -0,11284
END OF LIFE STAGE (ouput materials from Module C1) Glass recycling Glass landfilling
Material collected separately kg 31,77 4,47
for recycling (e.g. metals & glass) kg 30,74 3,44
for energy recovery (e.g. gaskets & thermal break) kg 1,03 1,03
Material for landfilling kg 0,05 27,35
OUTPUT FLOWS AND WASTE
Parameter Unit Al-3 C4 D C4 D
HWD Hazardous waste disposed [kg] 0,0032123( 2,348E-07| -0,00334| 1,684E-06| -4,47E-06
NHWD Non-hazardous waste disposed [kg] 7,0798 0,12285 -3,4216 27,5 -2,7391
RWD Radioactive waste disposed [kg] 0,036491| 3,485E-05| -0,020475| 0,0001047 -0,0182
CRU Components for re-use [kg] 0 0 0 0 0
MFR Materials for recycling [kg] 0 0 30,503 0 3,1486
MER Materials for energy recovery [kg] 0 0 0 0 0|
EEE Exported electrical energy [MJ] 0 3,1031 0 3,1031 0
[EET Exported thermal energy [M)] 0 7,1981 0 7,1981 0
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