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Provide adequate
indoor environment

Natural lighting

Weather protection

Connect indoor and z 3
outdoor environments m

The role of windows in
buildings

5.70%

PVC

Aluminium

51.30% ® Wood

® Aluminium-clad wood

22.20%

European window market: Dissemination of different window frame materials
Source: Own illustration, based on data from Lang, 2017
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Embedded and
Operational Impacts

Environmental 1200
impacts
1000

800

Embedded
impacts > o
« Improvement of thermal and energy OE
performance of building elements and EE + OF
L materials in the use stage
e « Reduction of energy use and environmental
impacts in the operational stage /’ * Increase of embedded
> energy and environmental
) 0 o D impacts
Conventional Low Energy Passive House Zero Energy Building
) | EE 63.31 66.1 73.79 366.32
e pPdil; End of life OE 939.54 498.46 176.62 0
SpEbElE] EE+OE 100285 564.56 250.41 366.32

Source: Adapted from Palumbo, E., & Politi, S. (2018).
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Estimating environmental impacts of construction
products with EPDs

Environmental Product Declarations (EPDs) are a source of specific environmental data based on LCA results.

ﬂ Disclose information on potential environmental impacts, \ R N

PRODUCT

resource use, and waste generation

 When integrated into a building LCA, give understanding on the
relevance of a product the overall environmental performance of
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Wood ﬂdehung window

= [5ufl dlng e 767  52E-06 0.8 0.56 010 0013
P 9.1 6886 008 0.63 013 0013 5032
A 3R _ 8 window 3-glass
\.* Support decision-making processes ) T T
w."‘:’d’ a';"‘li““"‘ fullyreversable ..o  gi1E6 0.1 0.78 0.15 0.023 5033
winaow 'gaSS
: : : : g‘f;::hﬁ"e" e 62.1 3966 006 0.39 008 0001 3534
What is the role of embedded and operational impacts in the EEE——
environmental performance of wooden windows? 3gs 1 [ [ 1 |
: "3“["’1::;"““““““‘ inwardwindow 5.5  69E6 008 0.57 013 0007 5836
Focus: Product and Maintenance stages e
: ‘;‘:“g"lg ‘;;" e L 908  80E-06  0.08 0.60 0.15 0.007 656.6
Influence of wood type, thermal transmittance (U-value), ——
manufacturer, service life and type of coating on environmental Kipp-reh window > ¢las S I R A A AR
s 955 8.4E-6 0.08 0.65 0.15 0.010 658.7

performance

Kipp-dreh window 2+1-glass

Source: EPD of Wood- and wood aluminum clad windows and patio doors (EPD International AB)
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Selecting the EPDs

Life cycle stages

B Zone A HDD < 600
ZoneC 901 < HDD< 1400
B Zone E 2010 < HDD < 3000

I ZoneB 601 < HDD < 900
fone D 1401 <HDD < 21[]0'(
B ZoneF 3001<HDD

EPD platform Country Collected EPDs
CAPEM (Cycle Assessment Procedure for Eco- .
: Belgium 3
Impacts of Materials)
EPD-Norge Norway 6
EPD-ltaly ltaly 0
INIES France /
International EPD ® System Sweden 2
ITB EPD Program Poland 3
Italian climate zones
ltalian climate U-value
zones [W/m2K]
A-B 3.0
HDD = Heating Degree Days C 20
D 1.8

1.4

Source: Giordano et al., 2016

Source: Hermelink et al., 2017

Benefits
Construction and loads
Product stage process Use stage End-of-life stage beyond
stage the system
boundaries
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16 X X X X X X X X X X
17 X X X A X X X X A X X X X X X X
18 X X X X X X X X X X X X X X X X
12 X X X
20 X X X
21 X X X
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Assessing the product stage

Influence of the following aspects on environmental impacts of the product stage:

»

* Pine, oak, and tropical wood

Vood type i Wood type —| U-value, manufacturer
« The lower the U-value is, the better is the thermal performance of the window
- » i Difference of U-value — | Manufacturer
» Local context, manufacturing process
Sl » —7=| Manufacturer — | Wood type, size and U-value
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Assessing the use stage

Defining maintenance scenarios, main aspects to

consider:
. . External maintenance Internal maintenance
* Location and climate EPD ID Cleaning
Description Cycles| Description |Cycles
e Quality of the components . Wood painted every B
. 3 washes per year and |5 years
* Treatment of the wooden window a yearly consumption |Wood painted after |
. 6 of 3 L of water and 10 years and then every 5 Wood painted 1
* Maintenance frequency 1.50 dL of detergent |6 years every 20 years
. . 8 lfor1.82 m? Wood painted every
* Service life 9 8 years 4
Wood painted every

13 [Nocleaning process |5 yearsand includesthe 4
Influence of coating type and climate conditions: transport of the painter

14 |Consumption of N/A N/A
* The lack of maintenance products leads to more 15 1360 L/m? butthe  |Wood painted every )

. . 16 detergent is not 10 years
frequent inspections. included
* Opaque coating is preferable over translucent -
Better wood protection and extension of service life
Assessing Environmental Impacts of Construction Products: 07 o..
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Influence on environmental impacts
— Product stage

« European oak vs tropical wood
« Window made of tropical wood presents higher environmental impacts

<
e
LW
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<
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« Small A = Both triple-glazed units; Bigger A - Double-glazed vs triple-glazed unit
Increase in environmental impacts
* Non-linear correlation observed

lab

e Lowest change in the environmental impacts
« Similar technology in European context(?)

¥ ¥ ¥
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Influence on environmental impacts
— Maintenance

Influence of location and coating colour

* Climate zone B (protected weather), climate zone D (normal weather), and climate zone F (heavy weather).

e Coating colour: Light, medium, dark

 Maximum environmental impacts are three times higher than minimum environmental impacts

ltalian , Environmental indicators
climate | Colour | Maintenance GWP ODP POCP AP EP-fw ADP-e ADP-f
zones SYEee [ka CO2-ea.l |lka CFC-11-ea.ll [ka C2H4-ea.l | [ka SO2-ea.l | [ka PO43--eq.l [ka Sb-eq.l [M.J]
Light 3 2.70E+00 2.63E-07 1.20E-03 1.60E-02 2.82E-03 2.85E-05 5.17E+01
B Medium 3 2./0E+00 2.63E-0/ 1.20E-03 1.60E-02 2.82E-03 2.85E-05 5.17E+01
Dark 4 3.60E+00 3.50E-07 1.60E-03 2.14E-02 3.76E-03 3.79E-05 6.89E+01
Light 3 2.70E+00 2.63E-07 1.20E-03 1.60E-02 2.82E-03 2.85E-05 5.17E+01
D Medium 4 3.60E+00 3.50E-07 1.60E-03 2.14E-02 3.76E-03 3.79E-05 6.89E+01
Dark 4 3.60E+00 3.50E-07 1.60E-03 2.14E-02 3.76E-03 3.79E-05 6.89E+01
Light 9) 4.50E+00 4.38E-07 2.00E-03 2.67/E-02 4.70E-03 4.74E-0b 8.61E+01
F Medium 7 6.30E+00 6.13E-07 2.80E-03 3.74E-02 6.57E-03 6.64E-05 1.21E+02
! Dark 9 8.10E+00 /.88E-07 3.60E-03 4.81E-02 8.45E-03 8.54E-0b 1.55E+02 MAX
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Conclusions

Influence of wood selection has a higher influence on
environmental impacts than manufacturer

Further data on transport and manufacturing scenarios
needed

Higher gap of U-value - Higher relative difference of
environmental impacts

No linear correlation observed

The lower the U-value - Higher environmental impacts

Similar environmental impacts for different
manufacturers

Climate conditions determine the required maintenance
activities

Environmental impacts in climate zones with harsher
conditions are higher
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Outlook

Consideration of
further window Other data sources
characteristics
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