Life-cycle expectation & recycling of
ETICS — experience and solutions

Third ETICS Forum on 12 October 2015 in Milan
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At the second European ETICS e
Forum held in Strasbourg in 2012, e
we presented you with the initial
findings on the life cycle of ETICS
and announced further studies =N
on the issues of long-term S EHINE  Lebenszyklus
viability and recycling. The results
of these studies will be presented
here today.
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In assessing the sustainability of
construction products, the following
aspects play a very important role and
should therefore be displayed
graphically in the ETICS life cycle: the
raw material, manufacture and
transport. In terms of content, this talk
will focus on the processes following the
installation of an external thermal
insulation composite system.
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TEN GOLDEN RULES
for the planning and installation of ETICS

REGELNR. 1:
Einhaltung gesetzlicher Vorschriften und Festlegung des Leistungsumfanges

REGELNR. 2:
Beachtung der detailgenauen Ausschreibung und der Angaben der Systemhersteller

REGEL NR. 3:
Auswahl qualifizierter Fachhandwerksbetriebe — moglichst keine Subunternehmer

REGEL NR. 4:
Kontrolle der Zulassungskonformitdt der Systembestandteile bei Lieferung und Einbau

REGEL NR. 5:
Uberwachung der Arbeiten durch Teilabschnittskontrollen nach der 5-Finger-Methode®

REGEL NR. 6:
Dokumentation der Teilabschnittskontrollen

REGELNR. 7:
Unbedingte Beachtung der vorgeschriebenen Brandschutzbestimmungen

REGEL NR. 8:
Kontrolle der Diibelausfiihrung—inshesondere bei zwingenden Vorschriftetn

REGEL NR. 9:
Beachtung der Systemqualitat— billig kann am Ende teuer werden

REGELNR. 10:
Vereinbarung eines Wartungs- bzw. Kontrollvertrages
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EXAMPLE:

RULE NO. 5:

Monitoring of the performed work by inspecting sections in
accordance with the five-finger method®

= Sub-surface inspection '

= Board bonding

= Connection details
= Reinforcement

= Finishing coat
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Only 100% compliance with the system
guarantees that external thermal insulation
composite systems are of a high quality.

The members of the EAE are unequivocally
committed to ensuring compliance with
the system and thus the delivery of all
components of an ETICS from the
authorisation holder.

The relevant reasons can be found in the
new EAE brochure.

Externat Therm insulation CompositeSystems

System loyalty pays off!

Why respecting the system is essential
for quality, safety and long-term performance of
External Thermal Insulation Composite Systems (ETICS).
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As promised in 2012, we have studied the long-
term behaviour of ETICS together with the
Frauenhofer Institute for Building Physics.

Since the 1970s, the Frauenhofer Institute for
Building Physics has regularly surveyed a
number of properties with the objective of
determining how ETICS perform under practical
conditions; surveys in 1975 —-1985 — 1995 —
2004. Most recent examinations in 2014,
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Uber- Uber- Uber- Uber- Uber- Uber- Alter des
priifung prufung prufung prufung prifung prifung WDVS
Objekt (Projekt Nr.) 1975/76 1983 1989 1995 2004 2014 inJahren
| | | | | |
Miinchen (16) @ @ @ 29
Minchen (18) 1 #——Gebiude abgerissen
Nurnberg (96) -1 A1l 1 @ 32
Nirnberg (95) @ 1 A-@ 2 35
Nurnberg (51) 9 @ A 1. Al 1 45
Neumarkt (56) @ 1 ZH @—A @ 44
Neumarkt (54) 3. 3 A 1 14—z} @ 42
Geislingen (34) O A-1. 9 A—1- 1 44 Beurteilungsgruppen:
(@ praktisch ohne Méngel
GeISIIngen (33) . A-. . .A . 44 @ geringe Mangel (vereinzelt Risse an Damm-
plattenstofen oder Kerbrisse an Fenstern
Ge|S||ngen (32) 2 A_. . .‘@ . 44 @ grolere Mangel (haufige bzw. langere Risse, Blasen-
bildung, Ablésung der Beschichtung, deutlich sichtbar)
Geislingen (31) 2 A-1- 1 1z 1 44
Geislingen (30) 2 A-1. 1 14z} ] 44
InstandsetzungsmaBnahmen:
[ | 1 I I I I I | 1 neuer Fassadenanstrich
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 P ——
mit armierter Beschichtung
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Examples of examined properties: Property 31 Geislingen

T s 1Y

Property 31, Geislingen, renovation in 2006 through doubling with 10 cm EPS
(035), silicate coating =» no deficiencies identified
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Examples of examined properties: Property 54 Neumarkt in der Obepfalz

2004 2014

Renovation in 2008 through doubling with 8 cm EPS (035), silicate coating =» no deficiencies
identified
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Conclusion / key statements from assessment:

= The ageing behaviour and maintenance costs for facades with ETICS
should not be assessed differently to conventionally plastered
exterior walls;

= Damage to the facade is experienced less frequently than is the case
with conventional plaster due to the decoupling effect of the
insulating layer;

= New inspection confirms the IBP forecast of a ETICS service life of 60
years (Bauphysik 28 (2006) H.3, S. 153-163).
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In addition to high quality processing and
compliance with the system, the requirements
here include the regular care and maintenance
of the ETICS.

Regular inspections of the coatings and plaster
as well as the facade constructions combined
with a careful examination of the building's
immediate surroundings can help to ensure
that damage is discovered in good time and
time-consuming and cost-intensive renovation
work can be avoided.
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What especially needs to be considered?

= Coatings and plaster must be checked for
contamination, algae and fungal attacks as
well as the formation of cracks;

= Connections and expansion joints must be
inspected as regards their functionality and
tightness;

= Horizontal surfaces such as window ledges,
railing crowns and protruding components
should be cleaned more frequently in order
to prevent trails of dirt on the facade.
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The studies conducted by the Frauenhofer
Institute also show that the doubling of an
exiting ETICS represents a very sensible
measure.

An upcoming facade renovation represents
the perfect time for doubling:

you will be incurring costs for scaffolding,
cleaning, plastering and painting in any
case.
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Saving
(cumulative)

A Additional saving
through doubling

\

>
Renovation Service life >
= Investment decision 50 years
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Doubling allows for additional
energy to be saved, the life cycle of
the ETICS to be expanded further
and also for the appearance of the
facade to be improved.
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The project announced in 2012
aimed at researching the recycling
of ETICS has now been completed.
The final report is available to
download at www.heizkosten-
einsparen.de.

* ;i
European Association for
External Thermal lation Composi

‘ ‘ Sicher dammen ~ besser lebenl

s

3
) 8
7 \
»
[

! -

|
Y

P’

WDVSYSTEME

AUSSENDAMMUNG

n Verband  Mitgliedsbereich  Aktuelles  Kontakt  Impressum
[t :

IDSYSTEME

INNENDAMMUNG

3. Internationales ETICS Forum in Mailand

Der internationale Fachkongress des europaischen Verbandes fir WDVS
(EAE) findet am 12. Oktober 2015 in Mailand statt.

Weiterlesen

Sommerlicher Warmeschutz - ganzjahrig wohlfiihlen mit
einer Fassadenddmmung per WDVS.

Die richtige Dammung halt die Tageshitze drauBen und sichert erholsamen
Schiaf.

|

Die co2online-Dammbotschafter
stellen sich vor

um Informationen auf Ihrem Rechner zu speichem
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The research project and its findings are in the
mainstream:

= First-generation ETICS are now facing an
overhaul (renovation or doubling in order to
meet the requirements of the current EnEv —
Energy Savings Ordinance)

= The European Construction Products
Regulation stipulates high requirements for
the sustainable use of natural resources

= There is intensive debate in the media
regarding the handling of EPS waste and the
associated acceptance of this insulation
material and ETICS as a whole

Problematische
Warmedammung

Styropor als Sondermull der Zukunft?

Sondermiill kiinftiger Generationen
Thema der hitec-Sendung "Die verpackte Republik"”
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= Emergence of the research project within the framework of the "Future
Building" initiative of the Federal Institute for Research on Building, Urban
Affairs and Spatial Development (BBSR) — a grant of EUR 105,000 was

approved by the BBSR

= Total project costs: EUR 210,000
Financial input of associations:
Industrial Rigid Foam Association (Industrieverband Hartschaum): EUR

50,000
German ETICS Association (Fachverband WDVS): EUR 50,000

Thermal Insulation Systems Quality Group in Austria (Qualitatsgruppe
Wirmedammsysteme Osterreich): EUR 5,000

= Scientific project partners:
The Frauenhofer Institute for Building Physics and the Research Institute
for Thermal Insulation in Munich
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Quantities and data base:

= Volume of waste in Germany as at 2012 according to figures from
the Federal Statistical Office: EPS from the building sector accounts
for a share of less than 1%.

Beton, Ziegel
Fliesen und Keramik
52.525 kt

Ubrige Bau- und
Abbruchabfille

Abfall gesamt 15.759 kt

387.112 kt Bg- und
Abbruchabfille
201.345 kt

.
N

Dammmaterial EPS/XPS
85 kt 42 kt
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Results of the study:

There are no mountains of waste "as high as the Alps".  matterhorn
Volume (estimated)

Matterhorn
Volumen (geschatzt)

219.000.000.000. m’

R

AL . .

WDVS Absatz bis 2113 WDVS Absatz seit 1960 WDVS Absatz 2012 Cheops-Pyramide Riickbau WDVS 2012
Frogriss Fragnnse Valumen [z, 101)
490.000.000. m* 90.000.000, m* 4,000.000. m* 2.600.000. m* 5.000. m*
ETICS sales ETICS sales ETICS sales Great Pyramid of Removal of ETICS
by 2113 - forecast since 1960 in 2012 Giza - Volume in 2012
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The consensus opinion of disposal
firms and involved associations is
that the volume of waste is very
small.

While the volume of waste will
increase in future, it will
nevertheless remain well under
control.
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EPS in [t]

100.000 . i ;
Riickbau konstant mit 2,5%/a liber 40 a + 20 a
gleitender Mittelwert iiber 40 a
e Riickbau konstant mit 2%/a Gber 50 a + 25 a
= =gleitender Mittelwert iiber 50 a
= EPS-Mengen als WDVS verbaut
75.000
P
50.000 e
W ,
7
7
/ e
25.000 /J\/ / /
0 A/
1970 1990 2010 2030 2050 2070

Jahr

2090

Forecast: EPS removal volumes

European ETICS Forum 2015 e Life cycle expectation & recycling ¢ 12/10/2015




* G
European Association for
External Thermal lation Composi

Option of conventional, partially selective and selective removal

- Conventional removal Selective removal

Benefits .
Disadvant
ages .

Workload is reduced through the use of
heavy machinery

A quick process

Workload is proportional to the building
volume

Mixing of individual fractions
Separation and recovery of recyclable
fractions has to take place at separate
facilities

Unsuitable if hazardous materials have
been installed

Mixing of individual fractions is avoided
Mixing of hazardous materials is avoided
(Pre-)separation of the individual fractions
takes place during the removal at the building
site

Preferred procedure

High proportion of manual preparatory work
necessary

Work takes considerable time

Workload is proportional to the building
surface and increases with the number of
layers that are linked with one another
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Selective peeling of the individual layers as part of the IBP test: finishing coat
(left), insulating material (middle) and partially selective peeling in practice
(right)
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Recycling options

Energy
Recovery

Feedstock
Recycling

Mechanical
Recycling

Materials and
macromeolcules are
preserved

Comminution pre <. s. Conversion process Extraction of:

* @Gas
* Electricity
* Steam

Macromolekules
are broken down

Incineratier~ it
macr “m s 2 ules

Cnuavuun oF athers:

EPS fraction Extraction of:
Styrene
Ethyl benzene
Toloul
Benzen

Solvolysis

Extraction of polyst:cne Varios olligomers
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* EPS containing HBCD may no longer be placed
on the market as a recycling product. This
means: EPS containing HBCD and EPS containing
FR polymer may in future no longer be mixed.

* Replacement material for HBCD: FR polymer —
fire behaviour and all positive product
characteristics of EPS are maintained.

*  The flame retardant HBCD is no problem during
waste incineration. It is completed destroyed
during the energy recovery process.

European ETICS Forum 2015 e Life cycle expectation & recycling ® 12/10/2015



*  Dissolving and separating using the

* G
European Association for
External Thermal lation Comp

CreaSolv® process

*  Benefits:
Separation of foreign materials;

HBCD can be quantitatively removed;

Expansion Q: Transport
PS polymer properties are maintained; H % \j ,

Recovery of bromine in a separate step;

Possible to produce high quality
PS granulate

ﬁ"
Use Co|lect|on H

Cristallization Recycling

| CreaSolv® Process |

*  Until now, the process has not been
commercially viable due to the low volume
of waste
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Conclusion of study:

= Due to the long service life of ETICS, the
current level of recovered material is so
low that fears among the public
(consciously or unconsciously generated),
for example about mountains of waste
containing ETICS, are unfounded.

re l3mm..
76530 aadji::zﬁ 33 Ve”’“"dsysre,,,e
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= (Clear recommendation for action:
Doubling of existing ETIC systems.

w Ngen
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= |f removal is unavoidable, energy
recovery is the method of choice and will
remain so in the coming years.
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Need for further research and development:

* Identification and labelling of HBCD in order to allow for starting
products containing HBCD and starting products that are free of HBCD
to be stored and processed separately and thus comply with the ban
on mixing stipulated under the Waste Management Act.

*  Development of additional devices for a quicker and more accurate
de-coating process for the event that removal rates increase.

*  Development of new fixing techniques — both for the system on the
wall materials as well as the individual ETICS layers — which simplify
the removal process.
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Next steps:

= Expansion of study to other insulation
materials

= Publication of results in the "ETICS Life
Cycle" brochure
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Conclusion on the ETICS life cycle

climate.

The use of energy in the manufacturing of insulation materials for ETICS varies in
its extent, but the fact is that during their life cycle all ETICS save many times
more energy than the energy required to produce them and also protect the

Primarenergieverbrauch Herstellung

A s
5 )

Bom @ 10.000km

WDV-5ystem {Herstellung) Fahrleistung

Einsparung Primarenergie
Altbausanierung und 40 Jahre Nutzung

1Bom @ 830.000km

WDV-System Fahrleistung
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= The service life of ETICS is significantly
longer than originally assumed. The ageing
behaviour and maintenance costs for
facades with ETICS should not be assessed
differently to conventionally plastered
exterior walls; the new inspection by the
Frauenhofer Institute confirms the forecast
of an ETICS service life of around 60 years.
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* There are currently no mountains of ETICS
waste and there also isn't expected to be
any. At present, energy recovery is the
method of choice. At the same time,
research is continuing to be conducted with
the objective of further optimising the
interplay between the dismantling process,
the provision of unmixed waste and its
processing and recycling within the
economic cycle.
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In addition to environmental
and technical aspects, we
should also not forget "soft" TR o S |
factors. After all, with an o S ———
external thermal insulation |
composite system, people are
primarily buying convenience,
cosiness, home comfort and
thus a tool for improving their
quality of life.

European ETICS Forum 2015 e Life cycle expectation & recycling ¢ 12/10/2015



Thank you for your
attention!
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