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THE EXTERNAL THERMAL INSULATION ComPOSITE SYSTEM (ETICS)
HAS A LONG-TERM PROBLEM WITHOUT A CAUSE THAT HAS YET BEEN
DETERMINED — COLONISATION OF THE SURFACE BY MICROORGANISMS.
The technical performance and estimated service life of the
ETICS system can be ensured through the documentation about
its use, maintenance and repairs. The regional legislation
does not require the provision of documents about the use of
buildings or building parts. The research was therefore focused
on suggesting a conceptual manual for the use of the ETICS
system and its implementation in practice. The suggested
monitoring and management of decontamination technology
for the ETICS system allows for an external wall’s resistance to
microorganisms. The generalised results will be the basis for
the creation of a user manual for buildings according to regional
standards and legislation. The article relies on research on the
destruction of microorganisms on external walls with an ETICS
system.
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INTRODUCTION

The External Thermal Insulation Com-
posite System (ETICS) is an industri-
ally manufactured element built into
an externalwall directly on a construc-
tion site. It contains sticky mortar, ther-
mal insulation material, mechanical
anchors, a reinforcing layer and deco-
rative plaster (STN 73 2901). The pur-
pose of the ETICS system is to ensure
the thermal and technical performance
of abuilding and toincrease its energy
performance. However, approximately
3-5years fromits application, microor-
ganisms (algae, cyanobacteria, mould)
appear on the external wall, i.e., the
biocorrosion of the ETICS system. The
consequences of biocorrosion are
manifold, including esthetic failures,
and in extreme cases, a collapse of
the building construction. Biocorro-
sion is caused by environmental fac-
tors together with physical, chemical,
building-technical, and technological
factors that cannot be separated from
each other but must be understood
as a specific interactive ecosystem
(Johansson, S. et al. 2010). Biologi-
cal attacks on the surface of an ETICS
systemis a global problem. Itis becom-
ing more unsatisfactory to “return” to
a so-called green external wall which
is more common in many cases. The
cause of biocorrosionis notyet clearly
known (Raschle, P. and Biichli R. 2006).
For this reason, preventing the biocor-
rosion of an ETICS system is difficult.
Research is focused on assessing the
risks of biologically contaminated
external walls and on creating maps
of high-risk areas (Barreira, E. et al.
2013). But very few experts deal with
the maintenance of an existing ETICS
system. That is why it is potentially
valuable to develop effective rules for
its use and maintenance that can be
implemented periodically throughout
the estimated service life of an ETICS
system. It is the only way to achieve
the permanent resistance of external
walls to microorganisms with the cur-
rent level of knowledge and findings.

N. ANTOSOVA

Duetothe lack of legislation in Slo-
vakia, this field is lacking a profes-
sional approach for the safeguarding
and maintenance of ETICS systems,
long-term monitoring of their status,
documentation of their maintenance,
planning strategies and biocorrosion
prevention. Instead, we find subjective
decisions in managing emergency or
operational solutions of biocorrosion
in ETICS systems. The demand from
the practice is clear and sound: rules
need to be determined about the main-
tenance and use of an ETICS system.
Through feedback and monitoring of
the status of ETICS systems, oppor-
tunities for manufacturers, project
managers and designers in the field
of prevention are also presented. This
is where we can clearly see the pos-
sibilities from research with the out-
come of a proposed user manual for
ETICS systems, with the methods of
monitoring biocorrosion and manag-
ing decontamination.

Analysis — Legislative support
of the documentation for the
use of buildings in Slovakia
Every product, new or used, movable
orimmovable, which is part of another
movable orimmovable thing and which
is intended to be used by consumers
must include information about its
characteristics and methods for its
use and maintenance. Ifitis necessary
because of the type of product and its
methods and duration of use, the seller
must ensure that this information is
clearly contained in the written instruc-
tions provided. These requirements
are set by the Act on the Protection of
Consumers (Act of the National Council
of the Slovak Republic No. 250/2007).
Asasetofrulesonthe useand main-
tenance of buildings and their compo-
nents, building manuals are mentioned
inthe Slovak legislation rarely and only
marginally. According to (Appendix 5
of the Act of the National Council of
the Slovak Republic No. 25/2006), the
basic requirements for construction

regarding the characteristics of a prod-
uct and the conditions for its use (i.e.,
auser manual) published by a relevant
person must be complied with.

On the other hand, according to
(Public notice of the Ministry of the
Environment 532/2002), a construc-
tion authority can order documenta-
tion about the actual effectuation of a
building to be made, in the event this
has not previously been made or pre-
served. This is a simple document, a
so-called building passport, which
according to (Public notice of the Min-
istry of the Environment 532/2002),
includes details about the type and
purpose of the building with a descrip-
tion of the use of its rooms. However, a
requirement for documentation about
the method of use, the maintenance
and safeguarding of buildings, and
their fittings and equipmentis lacking.

The holes in the field of user manu-
als and legislation in Slovakia are par-
tially filled in by (Act of the National
Council of the Slovak Republic No.
254/1998), which requires this docu-
mentation in the case of public con-
struction works. According to (Act
of the National Council of the Slovak
Republic No. 254/1998 ), documenta-
tion about the quality of public works
mustinclude a plan for the use of public
works, i.e., a user manual.

To summarise, as can be seen from
the analysis of the legislative support
above, there is no obligation to create
a manual for using a building, or for
its maintenance and repair. This pres-
ents an opportunity for research, and
itsimplementation in practice and the
generalisation of its results could be
the basis for such new legislation.

ETICS user manual

The life cycle of a building (or a building
construction such as an ETICS system)
has three basic periods: preparation,
implementation and use (see Picture
1, below). There are two important
milestones in the cycle representing a
change inintention: the idea for execut-
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ing the building and the change from
executing the building to putting the
building into use. The beginning of
the application of an ETICS system is
accompanied by extensive documen-
tation required by legislation. At the
beginning of its use, the documenta-
tion about rules and methods for using
an ETICS system is underestimated or
even lacking.

When we consider that the average
time for the preparation and realisa-
tion of n ETICS system is 2-4 years and
thatthe average estimated time of use
is 15-20 years, the underestimation of
providing rules on the use and main-
tenance of an ETICS system is clearly
not right.

tampering with the ETICS system and
the consequences of this tampering
on the warranties and durability of the
ETICS system. It is also said in these
standards that achieving the estimated
service life of an ETICS system is con-
ditional on the use and maintenance
according to the documentation of the
ETICS system. The conditions for the
use and maintenance are provided by
the manufacturer, as per the appendi-
ces of the technical standards.

The requirement to make a user
manual is therefore put on the man-
ufacturers of ETICS systems, as per
regional legislation (Appendix 5 of the
Act of the National Council of the Slovak
Republic No. 25/2006). The design of

intention,
modernisation,
reconstruction,
destruction...

Usage of ETICS ETICS

ETICS

ETICS

Picture 1 Life cycle of an ETICS system. This picture shows the difference in
time between the period of the preparation and execution of an ETICS system
and the period of the use of the construction. Technical documentation is only
required by regional legislation in the period of the preparation and execu-

tion of an ETICS system, but no documen
system (AntoSova N. 2012).

The terms for the use and mainte-
nance of an ETICS system are set by the
relevant technical standards (STN 73
2901) on the implementation of outside
thermal insulation contact systems.
These terms are limited to the users
and operators of an ETICS system, who
must learn about the disadvantages of
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tation exists for the use of an ETICS

an ETICS system, especially the specific
details, is coordinated by the manufac-
turer together with the project man-
ager. The builder of an ETICS system
builds the construction into the build-
ing. Such a person is required to have
a professional qualification to do this
activity (STN 73 2901). The owner, user,

caretaker or facility manager oversees
the maintenance of the ETICS system. A
list of suggested tasks for cooperation
and responsibility in creating a user
manual for an ETICS system by each
of the persons involved is presented
in Table 1 below.

The user manual must be under-
stood as part of the documentation
of the whole system of controlling the
quality. In general, it should consist of
four basic parts:

P Description of the actual status of the

ETICS system — monitoring
P Rules for using the ETICS system
P Rules for checks - inspections
P Rules for maintenance and repairs —

database of operational and planned

interventions

The end result of the user manual must
be a complexdocument - a guidebook
foritsusers. Itis clear fromthe required
breadth and content of the manual, that
it must be devised by the manufac-
turer, project manager, designer and
caretaker of the ETICS system. The
basic information is provided by the
manufacturer, and then the project
manager and designer must add rules
for its use based on the actual status
of the system. The caretaker will use
the information and rules during the
necessary interventions and repairs,
and will update the information. With
such feedback, the development of the
components, status of its construction
and the prolongation of its durability
will be improved.

Description of the actual status of an
ETICS system - monitoring

A description of the actual execution
of the construction of an ETICS system
will be part of the user manual. It will
contain information about the project
manager, the designerand his subcon-
tractors, information about the length
of the warranty of the system and its
components, data on any complaints
or unfinished tasks, and also the con-
ditions for the validity of the warranty.
The documentation should also con-
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Informing the users about the rules for
using an ETICS system

Determining the person responsible for
using an ETICS system in accordance
with the manual

Summary of the materials and compo-
nents of an ETICS system

Rules on using components of an ETICS
system

Rules on technical checks of an ETICS
system

Visual inspections of ETICS system

Technological methods of maintenance
interventions and repairs

Determining the corridors of access for
maintenance interventions and repairs

Determining the site for construction
equipment during the intervention

Plan of maintenance and repairs during
the lifetime of an ETICS system

Updating maintenance and
repairs plans

Guidebook for users of an ETICS system

Project
manager

Designer

u} u}
|
|
u}
| |
|
|
u}
u}

Caretaker

|
|
u} |
u] |
| m|
| u]
u} |
u]
m ]
| u]
|
| u]

Table 1 Cooperation and responsibility of persons when making an ETICS user manual. The suggested tasks and re-
sponsibilities can be modified according to and based upon (Fickuliak I. 2003) for the construction of an ETICS system.
This would be part of the first chapter in the ETICS user manual / Legend: B - responsible, 0 - cooperates

tain important information about the
possible maintenance and repairs of
the ETICS system. This means provid-
ing at least the contact information of
the suppliers of the components who
are allowed, qualified and acceptable
to intervene into the ETICS system
during the warranty period and even
afterwards.

All these records are sources of
information to be used in repairs,
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reconstruction, building adjustments,
interventions into the ETICS system or
planned maintenance. It is expected
that during the use of the ETICS system,
these records will be chronologically
updated. Together with the descrip-
tion of the actual implementation of the
ETICS system, these records will create
a standard for a comparison of the
status at any time during the use with
the status when the work was finished.

RULES FOR THE EFFECTIVE MAINTENANCE OF BUILDINGS AND MAINTENANCE OF ETICS SYSTEM WITH BIOCORROSION

Rules on using an ETICS system

The rules on using any product or build-
ing are devised in such a way that no
person or property is endangered,
harmed or damaged.

In the case of an ETICS system, the
user or caretaker must be made aware
of the consequences of his subjective
interventions into the ETICS system
when the work is finished. This mainly
concerns any punctures, anchoring or

* pp 654-662
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Protocol from checks of ETICS

‘ Protocol number:

Identification of the object
1 Town:
2 Street, number: ‘ Reg. no.: ‘ Number of flats:
Outer wall orientation in
3 relation to cardinals:
4 Realisation of ETICS in: ‘ Age: ‘ ‘ Number of floors: ‘ ‘
Information about the composite insulation system
5 Layer composition of ETIC: Insulation: Surface adjustment (plasters):
mineral - . - e .
fibres: polystyrene: | combination: | other: dispersed: silicon: silicate: mineral:
6 Appliances of the outer-
wall (passages, grates,
hinges,technology...) :
Tehnical statue of ETICS data
List of data: Records: Notes:
Occurrence of microorganisms on ETICS (%
7 of surface):
) ) green: black: brown-red: | other:
8 Colour of microorganisms:
Specifics of the occurence of microorgan- whole surface: locally:
9 isms:
Layout of anchoring elements of ETICS is
10 e yes: no:
visible:
11 Contacts between insulation visible: yes: no:
Deformation (bulges, blendings) of insula-
12 . yes: no:
tion:
13 Bulges and break-offs of the surface layer: yes: no:
14 Punctures of the surface layer (description): yes: no:
Punctures going from the surface layer into
15 . yes: no:
the layers of ETICS (description):
Diagnosis
List of data: Records: Result:
16 Taking of microbiological material: yes: no:
17 Thermal diagnosis: yes: no:
18 Measurement of puncures (description): yes: no:
Participated: user /caretaker project manager creator manufacturer
Signature:
Noted by:
In: On:

Table 2 Protocol for technical status check of ETICS. List of basic control tasks, used in the prevention of the biocorrosion
of the components. This would be a part of the third chapter in the user manual for an ETICS system (AntoSova, N. 2007).
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installation of any satellite receivers,
clothes driers, air-conditioning units,
railing, roofs, additional glass, etc. The
consequences of these interventions
have a large impact on the warranties
provided and on the durability of an
ETICS system.

The user or caretaker of an ETICS
system must be made aware of the
necessity of carrying out periodical
repairs of the surfaces, so that any
defects can be avoided as much as pos-
sible. Due to the occurrence of biocorro-
sion, the rules must also contain impor-
tantinformation about the necessity of
carrying out periodic maintenance by
cleaning the surface of the ETICS system
and renewing its biocide protection.

The basic instructions and rules
must be accessible to all who come
into contact with the ETICS system in
relevant cases (user, caretaker, main-
tenance, repairmen, etc.).

Rules on checks - inspections

Rules on inspections of an ETICS
system are tied to the most common
defects and failures of ETICS system
recorded in research and development
studies and in their manufacture and
execution in the past.

InTable 2, you can see an example of
a protocol for a technical status check
of an ETICS system. The protocol is
intended to discover symptoms of bio-
logical coating. The form is sufficient for
monitoring the risk of biocorrosion or
monitoring the durability and effective-
ness of any previous decontamination.
The conclusions reached from using the
protocol serves as a toolin the decision-
making process regarding further main-
tenance or repairs.

List of basic control tasks, used in
the prevention of the biocorrosion of
the components. This would be a part
of the third chapter in the user manual
for an ETICS system (Anto3ova, N. 2007).

In relation to the occurrence of bio-
corrosion on the surface or the struc-
ture of an ETICS system, the periodic-
ity of inspections is connected to the

N. ANTOSOVA

long-term monitoring of the re-occur-
rence of microorganisms (cyanophytes,
frustules, green algae, micromycetes)
on the surface of the outer wall. The
periodicity is closely connected to the
factors that impact or eliminate the
development of the microorganisms.
This article, due to limited space, is
not concerned with a detailed analy-
sis of the causes of and conditions for
such development. The information
and conclusions from the research and
monitoring were published separately
(Anto3ova, N. 2011) and (AntoSova, N.
2007). The periodicity of inspections in
relation to the occurrence of biocorro-
sion is also connected to the durabil-
ity of the intervention — decontamina-
tion by biocide, or algaecide products.
The lifespan of chemical products on
an exterioris short (around 2-5 years).
Thefirst easily visible coating of micro-
organisms can be noticed after about
2-3 years from the estimated lifespan
of an intervention.

The purpose of systematic planned
inspections of an ETICS system is in
the first place, the early discovery of
defects and damage and preventing
them from spreading. Neglect could
lead to increases in the cost of repairs
and, in extreme cases, to shortening
the durability or causing the collapse
of the system. A secondary, but not less
important purpose, of the checks, is
gathering the results from the inspec-
tion. These are an important source in
deciding which intervention from the
maintenance, decontamination, repair
orreconstruction databases to choose.

Aprofessional ETICS inspection con-
sists of basic control tasks thatinclude
information about the site in the ETICS
system where it should be done, who
can do it, and what collection of infor-
mation is necessary to assess the
technical status. The method of any
potential laboratory diagnosis should
also be determined. An ETICS user
manual must contain the method of
making notes from the inspection and
the method of assessing the results

obtained. The notes must be chron-
ologically archived throughout the
whole period of the use, so as to create
an actual confrontational etalon at any
time during the use.

Rules on maintenance and repairs -
database of operational and planned
technological steps concerning
maintenance and repairs

The rules for the use of an ETICS system
and the proposed technological pro-
cesses to execute interventions for
maintenance and repairs according to
Table 1 require active cooperation with
the manufacturer of the ETICS system.
In practice, however, the instructions
by the manufacturers are general, and
limited to information about the “non-
maintenance” of the ETICS system, or
about the necessity for the basic clean-
ing of the surfaces asis necessary. Only
rarely is there information on the tech-
nological processes to execute inter-
ventions for maintenance and repairs
so as to resolve mechanical damage,
punctures or the cleaning method and
using a cleaning product (http://www.
extherm.com), (http://www.weber-ter-
ranova.sk/kontaktne-zateplovacie-sys-
temy-ETICS system.html).

In an ETICS user manual, the rules
should be expected to contain not
only the technological processes of
any interventions for maintenance
and repairs, but also basic informa-
tion about the necessary preparatory
and ancillary work, work and protec-
tive aids, accesses and corridors of the
intervention and places necessary for
the equipment on the building site.
The compilation of the maintenance
rules must contain a basic database
of the technological processes to exe-
cute any interventions, which (together
with the information from monitoring
and inspecting the ETICS system) will
enable the caretaker or user to make
decisions easily. The database of inter-
ventions must cover the basic meth-
ods for the maintenance of the ETICS
system —the preventative, operational
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1. Testing of the substance:
- In laboratory conditions
- In situ
2. Technological rules
3. Preparation of the site
4. Preparation of the working area
5. Preparation of material

1. Repair of breaks, defects of
2.Sealing of windows

3. Repair, change of sheel-metal
elements

- By a brush oraroller.

- At normal temperature of the air
and temperature of the srface from
5°Cto 25°C during 24 h.

- Weather conditions - no wind, dry,
no rain during 24 h.

- Diluete according to recommenda-

tions of the manufacturer, not to mix

with other substances.
- Use safty measures

-

~

Decontamination of
ETICS

!

Diagnosis

Preporoduction
preparation

_ In situ:

Visual control:

1. status of the surface (@amount of
contamination, breaks in the surface,

falling-off, bubbles...)

2. status of the lower surface (pillow
effect, visible wall clamps, stay grid...)
3. status of the sheet-metal plates

Thermovision (heat escape)

—  Laboratory:

Taking samples - quantitive ratio

of microorganisms

A

l

Preparation of the
ETICS surface

l

Aplication of
substance

!

Cleaning of ETICS’
surface

l

Quality check

!

Submision of ETICS

Periodical control

of contamination _-

Mechanically
(brush, spatula)
Wash with
pressured cold
water
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Picture 2 Flow chart: operative leadership of a decontaminative intervention into an ETICS system. This would be part
of the fourth chapter in the ETICS user manual — a database or repairs (AntoSova, N. 2011).



and emergency methods. It is neces-
sary to mention that in the case of the
occurrence of microbiological material
on the surface of the outer wall, one
must always decide between an inter-
vention thatis:

» conservative (direct or indirect), or
P radical,

which is almost always connected
with other defects, the functionality,
or the age and durability of the ETICS
system.

The periodicity of the maintenance
of an ETICS system is a much debated
topic. The periodicity of the mainte-
nance of a composite thermal insula-
tion system is determined by the dura-
bility of the limiting element in the
system or the durability of the protec-
tion of that element (e.g. waterproof-
ing, protection by biocide appliances).
The durability of plaster is said to be
between 20-60 years and the cycle for
maintenance is recommended to be
10-25 years (Sternova Z. et al. 2001).
The durability of an ETICS system is
approximated at 80-100 years and the
cycle for maintenance is suggested to
be 40-55 years (Sternova Z. et al. 2001).
The final layer consists of a thin plaster,
and the protective biocide appliance
has a lifetime of 2-5 years (AntoSova,
N. 2011) and (Anto3ova, N. 2007).

Picture 2 above shows an operative
or preventative intervention for the
destruction of the microbiological coat-
ing on the surface of an ETICS system.
Several external walls in Slovakia were
cleaned and further monitored between
2002 and 2012 as per this diagram. The
results are satisfactory. The durability of
the biocide appliances applied reached
a maximum of five years on the exte-
rior, but the monitoring and repeated
maintenance achieved a long-term
resistance of the surface of the ETICS
system against algae, cyanobacteria
and mould. This diagram has been
implemented and verified in practice
and can be used as part of the data-
base of the repairs and maintenance
of an ETICS system.

N. ANTOSOVA

It can be concluded from the research
and empirical conclusions, that the
cycle for maintenance (prevention and
protection) of the final layer of an ETICS
system is directly connected to the effi-
ciency and lifespan of the chemical
product used during any decontami-
nation or prevention. The durability of
interventions is limited by legislative
conditions. It is possible to use a bio-
cide product capable of the destruction
or decontamination of harmful organ-
isms, but it must be a product that pres-
ents a small risk of an adverse impact
on people, animals and the environment
and that contains no important effective
substances. The products must be dis-
solved in water without the possibility of
any damage to the environment (Public
notice of the Ministry of the Environ-
ment 532/2002).

The proposed cycle of the mainte-
nance and protection of an ETICS system
in relation to its resistance to biocor-
rosion is in an interval of 3-6 years
(AntoSova, N. 2007). The maintenance
and improvement of the resistance of
an ETICS surface to microorganisms
cannot be conducted without the neces-
sary technological interventions for the
maintenance and repairs of punctures,
damage, defects and related elements.

The cycle of maintenance of an
ETICS system results from specific
conclusions gained from monitoring
and inspections and depends on the
overall characteristics and technical
status of an ETICS system.

Records concerning all the completed
interventions must be kept in the user
manual and can be used for statistical
assessments of their frequency, costs,
difficulty and work of professionals, etc.
The records are useful for assessing the
efficiency of maintenance, especially in
the period nearing the end of its esti-
mated service life. The life cycle of an
ETICS system is closed; the user, care-
taker or owner is at a crossroads — a
decision between modernising, rebuild-
ing or destroying of the ETICS system
construction must be made.

Discussion

A chronically repetitive failure of a con-
struction is a breach of the duty of the
sellerto inform the consumer about the
method for the use and maintenance of
the product or service provided. Prob-
lems occur not only with the setting of
requirements and rules on the use and
maintenance of a building and its fix-
tures, but also with the possibilities of
asking forarefund. The method of deal-
ing with complaints is almost always
handled by a complex technical assess-
ment of the status of the construction
or material by an officially appointed
expert or an authorised person (Act
of the National Council of the Slovak
Republic No. 250/2007). The result of
the assessment is an expected deter-
mination of conformity, i.e., a determi-
nation as to whether the actual char-
acteristics of the product correspond
with the technical requirements set for
that product, under the assumption of
proper use and maintenance, but the
rules of proper use and maintenance
are usually not available.

CONCLUSION

The life cycle of a building or construc-
tion includes the phases of obtaining,
executing, using and destroying the
building. Allthe phases of the life cycle
of a building result in expenses. The
expenses of an ETICS system in the
use phase can be significantly lower if
effective forms of maintenance through
clear rules in a user manual are per-
formed. However, there is no obliga-
tion in Slovakia to create a manual
for using a building, or performing its
maintenance or repair. The mainte-
nance is often unplanned, unsystem-
atic and cost-inefficient. The research
presented in the article confirmed the
thesis that through periodic monitoring
and maintenance of an ETICS system,
its surface resistance to microorgan-
isms can be ensured for long periods of
time. It was shown that the estimated
service life of an ETICS system can be
achieved through controlled mainte-
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nance with the help of a user manual.
The generalisation of these results
will form the basis for the initiation of
a user manual in technical standards
and regional legislation. The results
from monitoring can be used in further
research into the causes of the coloni-
sation of external walls by microorgan-
isms, inthe development of databases
of technical solutions, and adapting
the characteristics of an ETICS system
to decrease the risks of biocorrosion.
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