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PAROC® Energywise House™
With the Energywise House™ concept,
Paroc would like to give advice and
instructions about what you can do to
reduce the energy consumption when
building new houses or when renovating.
An energywise solution means that higher
requirements than those stipulated in the
building regulations are fulfilled, which
is a good investment for the future. So,
when you want to build energywise, think
PAROC® Energywise House™.

paroc.com
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Build airtight and energywise
Climate changes – a reality

Over the next 50 years we will see
considerable increases in temperatures
all over the world. But we can still
take measures that help to reduce the
climate changes. The energy used in
buildings constitutes over 40 % of all
energy usage in Europe. This means
in turn that all heating and cooling of
buildings cause considerable emissions. It does not need to be like that.
More energy efficient houses would
considerably reduce the energy consumption and in that way contribute
to slowing down the climate change.
The energy efficient building is wellinsulated but also requires extremely
good airtightness to optimize the
function of the insulation.

Lower energy costs and less
risk of damage

The opinion that airtight houses
would cause damage due to moisture
and mould is a misconception that
unfortunately still exists. The reality
is the opposite, with a good building
envelope not only do the energy costs
drop. The risk of moisture and mould
is reduced drastically at the same time
as the living comfort becomes better
with less draught and better balanced
ventilation.
In this brochure we describe how
this interrelates while we present the
products needed to build airtight
buildings.

Common responsibility with
EPBD 2

The framework for climate and energy
policies are established today within
the EU. One of the means of control
is the Energy Performance of Buildings Directive (EPBD). It has recently
been revised and now gives guidelines
for how the total energy usage per
heated area unit can be reduced. The
concrete goals amount to a reduction
of 20 % by 2020 and 50 % by 2050
in relation to the usage in 1995. At the
same time, the dependency on fossil
fuels must be broken and the share
of renewable energy increased. The
member states adopt the new directive
and include it in their building regulations, which will change the way we
build houses all across Europe.
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■ ARGUMENTS

Why?
Seal the energy leaks
The less heat a house leaks, the less
energy is used for heating. The thickness of the insulation obviously plays
an important role. The insulation
itself is not airtight, therefore it must
be protected on both the outside and
the inside. When the two sealing layers are in place, cold air is prevented
from entering and warm air from getting out. Only then will the insulation
become really efficient. Leakages in
the building envelope can increase the
energy consumption for a building by
up to 50-70 kWh/m2 per year. This
means a considerable, and completely
unnecessary, extra heating cost.

Keep moisture out
Moisture and mould damage never
depends on the inner sealing layer in a
construction being too tight. Instead,
it is through leakages where problems
can arise with moisture that forces its
way in and causes damage. The causes
of leakage can be many, from incorrect constructions to bad workmanship and defective sealing material.
As leakages often arise in joints and
through-fittings, it is very important
to take great care with workmanship
and the choice of material. As you
must be able to trust that a construction is tight for a long period of time,
it is important to not only take into
consideration a material’s sealing
characteristics but also that it holds
for the entire life of the building.
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Airtight houses are more pleasant to live in
An important part of a good living environment is that the house maintains
a constant and pleasant temperature
and that draughts are prevented. It is
draughts that most often have a negative effect on how the living comfort
is experienced. An air flow as low as
0.1 m/s is sufficient for the draught
to be experienced as uncomfortable.
To compensate for the cooling
experienced, the temperature is
increased with a higher energy
consumption as a consequence.
The most common sources of
draught are defective sealings around
windows and doors and at ceiling and
floor angles. In a well-insulated house,
local leakages become extra obvious
and draughts are more noticeable.
Therefore, also from a comfort point

of view, it is important to seal with
care in the smallest detail. By sealing
out air leakage, not only are draughts
prevented but also cold surfaces and
vertical differences in temperature, all
contributing to a good living comfort.
The cold surfaces are mostly floors
that are chilled due to air leaks at
the floor angles. Poorly sealed flues
can also cause chilling of the ceiling.
Energywise houses are airtight and
well-ventilated. Therefore, problems
with draughts are avoided, the house
becomes warm and the indoor climate
is more pleasant.

Controlled ventilation gives better in door air
A common misconception about
airtight houses is that the air quality is
inferior as the house cannot “breathe”.
Nowhere are the preconditions for
good air quality better than in an airtight house. A house that is ventilated
by natural ventilation often has an air
change rate several times higher than
what is needed. There is nothing indicating that this has a positive effect
on the air quality. Also, the ventilation
in a house with natural ventilation is
completely uncontrolled. This means
that the air in certain parts of the
house is changed more often than necessary at the same time as air in other
parts of the building stands still. In an
airtight house with mechanical ventilation, however, there are many possibilities to control the air flow. This
makes the air change rate correct, all

rooms are ventilated properly and the
risk of getting in contaminated air is
reduced. Also, greater energy recovery
is possible if the air is allowed to pass
through a heat exchanger.
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■ ARGUMENTS

Why air sealing? – Critical points
Building envelope – a separator that insulates the inside
of a building from the surrounding world with regard to
temperature, moisture etc.

➋
➍

➊

➊ Sealing in joints in the airtight layer
➋ Through-fittings through the airtight layer
➌ Joints in transitions between construction

➌

parts

➎
➐
➏

➍ Connection of air sealing at windows/
doors

➎ Sealings around doors and windows
➏ Sealings between construction parts
➐ Connection of air sealings to other
materials

Good reasons for carefully prepared air sealing:

z Energy efficiency – The most important reason for air sealing is that it is necessary to
achieve energy efficiency for a building with a light construction.
z Reduced risk of moisture damage – Another reason for building airtight is to reduce
the risk of moisture damage. Inside air that escapes through leaks in the building envelope
is cooled and can cause condensation.
z Comfort – Having good airtightness is also a question of comfort. Air that enters into
the building at undesired places causes draughts and chilled surfaces.
z Ventilation – Also the air quality in the building is affected by the building envelope’s
tightness. To be able to filter the incoming air from particles such as pollen, the air must be
fed through the ventilation system and not through leaks in the building envelope.
z Reduced noise – Another possible consequence of a leaking building envelope is the
increased spreading of noise from outside.
z Reduced risk of freezing – Another possible negative consequence of inferior air sealing is the increased risk of freezing at installations.
z Responsibility – The responsibility for the building’s airtightness rests on the builder
who establishes the requirements.
z Sustainability – A sustainable construction with regard to airtightness is important to
observe. To ensure that the airtightness does not deteriorate over time, constructions where
the materials/products have been evaluated as a whole must be used.
z Quality – A well thought-out planning and good workmanship are required to achieve
a building with high airtightness, which in turn increases the quality of the entire building.
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PROJECTING, PLANNING AND TESTING ■

Projecting, planning and testing
Projecting and implementation hand-in-hand
A condition for energywise solutions
to be implemented in practice is
that the process starts already on the
drawing board with well thought-out
designs for walls, roofs, foundations
and detail solutions. It is our hope
that the illustrations and solutions
in this brochure can be of help when
projecting.
For a desired and successful final
result it is important that different
occupational groups are well aware of
the value of air sealing. Training and
briefing for all involved already at the
start of building is probably a worthwhile investment.

Determination of air permability in buildings
Pressure testing

Stone wool insulation loses its insulation properties and the energy consumption increases significantly unless
sufficient sealing is achieved. According to Swedish Building Regulations
BBR 9:4, a small dwelling house must
manage an airtightness of 0.6 l/s per
m2. In general, 9:31 applies, which
means that the building must be so
tight that the requirements of the
building’s specific energy consumption and installed electric power for
heating is fulfilled.
A test can be carried out according
to SS-EN 13829, which documents
the building’s leakage rate and how
large air infiltration there is in addition to the intended ventilation. If sufficient tightness cannot be achieved,
the energy consumption will deviate

significantly and the dwelling climate
will be affected.
Together with a thermographic
camera, the building’s tightness can
quickly be measured and the location
of any leakage can be shown using
heat pictures.
Tightness testing measures the
building’s undesired air infiltration, i.e.
the tightness of the building elements.
The pressure method is rather
simple and accurate. The building is
subjected to a pressure of 50 Pa using
a so-called “Blower-Door”, which is
a strong and carefully controlled fan.
The value of the air flow shows the
tightness of the house.
After pressure testing, the tightness is calculated and accounted for as
l/s per m2.

Photo: SP Technical Research Institute of Sweden
Blower-Door.
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■ B U I L D I N G R E G U L AT I O N S

What do the building regulations say?
Tightness requirements

Already today, requirements are placed
on low energy consumption and high
heat recovery from the ventilation air.
In the future, this will become an even
more important factor to take into
consideration when building, both for
new buildings and when renovating.
Energywise solutions from Paroc
mean buildings with high thermal
comfort, well suited ventilation, good
noise comfort and low energy usage.
An energywise solution means that
higher requirements than those stipulated in the building regulations are
fulfilled, which is a good investment
for the future. An energywise house
means that the energy consumption

is at least halved compared with the
requirements stated in the building
regulations.
The extreme, but fully feasible
building is the passive house. For
these, the requirement is approx.
15 kWh/m2 per year, but that solution
does not suit everyone or everywhere.
These requirements mean that the
houses must have very good airtightness. Maximum 0.3 l/s m2 with a
pressure difference of 50 Pa between
outside and inside. In practice, this
means 0.1-0.15 l/second, m2 depending on the size and geometry of the
building.

Standard buildings

z Fulfil the requirements of national regulations.
Low energy buildings

z Use approx. half of the energy required for a standard building.
Passive houses

z Consume approx.15 kWh/m2 per year for heating.
Plus energy buildings

z Has very high energy performance. The nearly zero or very low amount of
energy required should be covered to a significant extent by energy from renewable sources, including energy from renewable sources produced on site near by.
Energy optimized renovations

z As far as the conditions allow, a renovation is projected with the same ambition as with a new building.
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What does The National
[Swedish] Board of Building,
Planning and Housing say?

The Energy Performance of Buildings
Directive 2 (EPBD 2) is. the basis
for the regulations in each country
within the EU. In the Swedish Building Regulations’ (BBR) section on
moisture control it is pointed out that
you should prepare a moisture safety
design.
Consideration should be given
to the most unfavourable conditions
from a moisture point of view.
Airtightness is covered in the
moisture safety section. There is often
uncontrolled air leakage which can
cause damage due to moisture. Air
leakage can also impair the thermal
comfort and the efficiency of the
ventilation.
No quantified requirement for
airtightness is stated in the general
section 6:53 in the Swedish BBR.
In BBR’s special regulations for
small dwelling houses, it is stated that
the average air leakage at +/- 50 Pa
pressure difference must not exceed
0.6 l/s m2.

Requirements of the sealing
layer

The air and vapour barrier must, of
course, be tight but normally it is
enough with a single cardboard layer
to manage the sealing physically. By
tradition, the vapour barrier now consists of a plastic foil. There are several
reasons for this:
- The plastic foil is durable and
flexible.
- It is easy to adjust and to seal the
joins.
Stone wool provides thermal insulation, thus helping to save
energy. It also protects against fire and moisture. You will find
all these unique plus values in our concept PAROC® Protection.

- There is an old rule of thumb
that says that the inside should be
5 times tighter than the outside
– with a paper or similar on the
outside a tighter inside is required.
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■ THEORIES AND BACKGROUND

Airtightness – theory and background
Energy

Internal overpressure

Reducing the use of energy for heating
of homes is very important to get a
more efficient energy usage. There are
a number of methods to reduce the
energy consumption when you project
a building. The starting point is that
the building envelope must always
be well insulated which means that
energywise building requires thick insulation. This must be installed with
great care so that gaps and crevises are
minimized. Thermal bridges such as,
for example, through-going massive
beams must therefore be avoided. The
insulation must be protected from
wind from the outside and convection
air, resulting from over- or underpressure from the inside, to maintain its
good insulating properties. The inside
also needs to be sealed to prevent diffusion through the construction.

Many buildings have an internal
overpressure from time to time. Then, a
tight air- and vapour barrier is extra important and necessary. The joints must
be completely tight and be laid overlapping, taped and clamped between the
beams and board material. There must
be no damage to the air- and vapour
barrier. All component connections, e.g.
at electrical boxes or corners, must be
sealed with great care. The safest way to
avoid problems is to ventilate to avoid
overpressure. An efficient ventilation
system also means that the moisture in
the indoor air can be kept low.

Insulation and tightness

In order for the insulation to function,
the inside of the construction must be
tight. When it comes to constructions
with beams, this requirement becomes
the most difficult to fulfil. Constructions with a homogenous, sealed
frame do not have the same problems
to be built airtight.
By convection is primarily meant
air that moves. Convection can be air
that moves due to it being heated or
by pressure differences. From now,
it is only the last-mentioned that is
dealt with. To minimize convection
through constructions, it must be
protected with a tight layer.
If the construction leaks, also
moisture can be transported by convection which in turn can cause damage
especially in wooden constructions.
A construction might also need
to be made airtight from the outside.
The outside must never be more airtight than the inside as it is primarily
there to protect the insulation against
convection from the outside.

How and why can air get into
the constructions?

A building is subjected to wind which
causes a pressure on the wind side and
a suction on the lee side. Depending
on the building’s design and location,
this can lead to an overpressure or
underpressure inside the building if
it is not airtight. Underpressure and
overpressure can also be formed due
to heated air rising in the building.
In a building with a leaking building envelope, an underpressure will
contribute to air being sucked in from
outside. This cools the building and
creates a feeling of draught and cold
surfaces. Unhealthy air and smells are

Overpressure on the
inside: Air is forced out

Underpressure on the
inside: Air is sucked in

Common leakage routes are via throughfittings and connections.
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able to enter like this from e.g. the
foundation.
At overpressure, the air is pressed
through leaks in the construction such
as holes, gaps and crevises from the inside to the outside. The air then brings
heat and moisture with it. Often,
this is compensated for by increasing
the heat and consequently the energy
consumption.
A correctly functioning air- and
vapour barrier prevents air leakage
and is especially important when there
is high air pressure indoors. In winter,
this high pressure almost always occurs high up in the building. If the attic floor structure is not airtight, heat
and moist air can enter the construction, condense and thereby increase
the risk of damage from mould.
The need for controlled
ventilation

An energy efficient house must have
a ventilation that means that you
get a sufficient change of air for the
occupants of the house to have a pleasant atmosphere to live in and enjoy. In
an airtight house, a ventilation system
can be designed to secure the air being
changed a sufficient number of times
day and night in all areas of the house.
In a leaky house, however, there can
be a crossdraught in one room and
almost stationary air in another.
At the same time, the ventilation
must be controlled so that you have full
control of the air flows, both the inlet
and outlet air flows. This means that it
is not enough with a system where you
take in fresh air directly via openings
in the wall. To get a good function, the
ventilation should pass through some
form of filter to avoid getting spores
and suchlike into the building. The
inlet air is heat exchanged with the
outlet air so that the energy loss is not
too great. It is reasonable to strive for
loss of maximum 25 % of the energy. It
is desirable that also the energy in the
outlet air can be used to cover part of
the heating requirements for hot water.

Planning and implementation
of the ventilation

Constant temperature with a
significant building envelope

A careful planning of the ventilation
system is important so that the duct
installations are not too long, as this
increases the energy consumption.
Extra care is also required for the
location of the inlet and outlet air
devices. Draught from the ventilation
must be minimized, which means
that this must be dimensioned so as
not to get too high flows through the
devices. The devices are located so
as to achieve a maximum spread of
the flows in those rooms that have
inlet air. Furthermore, there must be
sufficient openings in doors at those
areas that are to ventilate the air out,
e.g. at thresholds into bathrooms
or with transfer air devices All new
buildings have requirements of good
ventilation and for passive houses the
requirements are more strict. Here,
it is the ventilation that accounts for
the small heating that is required for
the building to maintain a pleasant
temperature, even on the coldest days
of the year. It may mean that a small
heater in the heat exchanger or heat
pump becomes necessary. In a passive
house, the highest permitted power
is 10 W/m2 Atemp, (12 at < 200 m2).
Therefore, the airtightness and ventilation together with the insulation
and windows/doors are crucial for the
building to fulfil the decided level.

A good building envelope, outer
floors, walls and roof, make sure that
the weather and wind have as little effect as possible on the indoor
climate in the house. Ideally, the same
indoor temperature should be able
to be maintained all year round with
the same input of external energy. In
a low energy or passive house, this is
a requirement that is close to being
fulfilled. Houses of these types have
extra thick building envelopes and are
therefore less sensitive to the outside

world. Not only does it give an even
and pleasant indoor temperature
all year round, but it also keeps the
energy costs down.
Draught-free

Draught along e.g. the floor is not
a problem in an airtight house. The
energy efficient windows used in low
energy and passive houses also eliminate almost all downdraughts. But the
airtightness and the controlled ventilation also give an even temperature
from floor to ceiling. The problem of
cold floors therefore does not exist.
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■ THEORIES AND BACKGROUND

Rain moisture

Building moisture
Free
water
Air moisture

Ground moisture

Moisture in buildings – functions
Air and moisture

Warm air can absorb and retain large
amounts of moisture. The amount of
moisture the air can absorb depends on
the temperature and if there is enough
water that can evaporate and the air
can absorb. The amount of moisture
in the air is called relative humidity. If
there are large amounts of water, the air
absorbs this until the air becomes saturated, which means it is full of water
in the form of vapour. The maximum
amount of moisture the air can absorb
is called relative humidity at saturation
point. Unlike warm air, cold air does
not have the same capacity to absorb
and retain water. The proportion of
moisture in the air can vary from zero
to one hundred per cent. The proportion expressed as a percentage is called
relative humidity and is abbreviated
as RH.
If warm, moist air is cooled, the
ability to retain moisture is reduced
which causes the moisture to be
released as water if the RH concentration at saturation point is lower than
the actual RH concentration.
Accordingly, there are two factors
that matter when the air’s moisture is
described. Partly the temperature and
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partly how much the air is saturated
with moisture, which relative humidity the air holds.
Moisture transfer

The most important moisture transfer
mechanisms are capillary suction,
gravity, diffusion and convection.
In connection with air and vapour
sealing, it is the terms diffusion and
convection that are of interest.
Water vapour always tries to even
out the relation between dry and moist
by diffusion. If it is drier outdoors than
what it is indoors the diffusion will take
place outwards if there is no hinder in
the way. Diffusion is a relatively slow
process and is slowed down by tight
materials such as plastic foil which, at
the same time, prevents convection.
The driving force for diffusion
is highest in winter as the moisture
comes into the building with people
and activities. The sealing layer must
be placed on the inside to be efficient. If it is placed on the outside, it
will have the opposite effect and the
moisture will then condense on the
sealing layer. It is sometimes argued
that a vapour barrier on the inside
can cause damage during hot, rainy
summer days when the diffusion

drives the moisture from the outside
of the construction to its inside. Many
studies have shown these fears to be
exaggerated. It is the driving force in
winter that the construction must be
protected from.
The relative RH-level outdoors
can be calculated to be 85 % in winter
and 70 % in summer. The relative
RH concentration in the indoor air is
decided by the outside air temperature
and RH concentration, the indoor air
temperature, the moisture production indoors and the intensity of the
ventilation during stationary conditions. That is – if there is an even
production of moisture and an even
ventilation intensity – the relation can
be described as the RH concentration indoors = the RH concentration
outdoors + the so-called additional
moisture. Guide values for this additional moisture in winter can be 3
g/m3 for office buildings, 4 g/m3 for
standard dwelling spaces.
The convection dominates

Moisture diffusion and moisture convection can occur at the same time and
either interact or counteract each other.
The amount of moisture that, due to
diffusion, can be transferred from one

place to another during a certain time
is small compared with the amount
that is transferred through convection.
An air-vapour barrier in outer walls or
roofs therefore function primarily as a
convection barrier or air sealing. The
amount of moisture that is transferred
by convection is, besides the air pressure difference across the construction,
also dependent on the hole area. One
large hole allows a much larger transfer
of moisture than many small holes that
together have the same area. Therefore,
it is important to avoid large leaks.
Convection occurs when air moves
through a leaky construction. It is the
differences in pressure that control
where and how much air that moves.
Underpressure sucks air from the
outside into a building, which creates
cold surfaces and a feeling of draught.
In case of overpressure indoors, the
air is pressed from inside to outside.
The air brings both its moisture and
temperature on its way through the
construction. If warm and moist air is
pressed out through the construction

+
+
+
+

FLOOR
WALL
WINDOW
DOOR

= BUILDING
ENVELOPE
Moisture in the construction

If moisture gets into the construction
and warm air is cooled down, the relative vapour concentration is increased
and moisture can even condense on
cold surfaces.
A material that is located in cold
air with high RH consequently risks
being exposed to more moisture than
if it was in warm air with a lower
RH, even if the warmer air contains
more grammes of moisture per cubic
metre. A building material that is also

it will be cooled, which can lead to
condensation inside the construction.
In a house construction, this is
of great importance as a warm and
even temperature is desired indoors
irrespective of the outdoor climate.
All the outer construction parts, the
building envelope, have the task of
separating the indoor climate from
the outdoor climate irrespective of the
weather or temperature outside.
The building envelope must therefore
slow down the heat flow through the
construction by limiting heat radiation losses, breaking thermal bridges
and stopping convection. The most
important is to prevent warm air
from being cooled down, partly with
consideration to saving of energy but
also to minimize the risk of problems
with moisture.

transported
water amount
convection

diffusion

gap
width

It is by convection, the greatest amount of
moisture can be transported into the construction, the amount depending on the size of the
leakage.

+20 °C

+40 °C

-20 °C

The building envelope is exposed to varying weather types and temperatures throughout the
year and is expected to function just as well irrespective of the outside conditions.

organic can be damaged in such an
environment due to microbial growth
such as mould and rot.
Therefore, it is of vital importance
to protect the material in building
envelopes from being exposed to high
relative humidity. This can be done by
making sure the material is as warm
as possible, as the surrounding air
will then automatically have a lower
RH concentration. To achieve this,
PAROC® Klimatskiva™ are used.
They are installed covering the outside

completely, which means that the joist
frame gets a bit into the construction.
To prevent the warm and moist inside
air from getting out through the construction and becoming cold, an air
and vapour barrier must be placed on
the inside. The air and vapour barrier
is placed behind an, at least 45 mm
thick, installation layer which protects
it from being punctured by nails and
screws during the building’s lifetime.
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■ PA R O C S E A L I N G P R O G R A M

PAROC® Conci™

PAROC® XMV 012 Vapour barrier
PAROC® XMV 020 Vapour barrier

PAROC® XST 013 Sealing tape

PAROC® XST 012 Tape sheet

PAROC® XFM 003
Double sided tape

PAROC® XMV 002
Corner sealing strip

PAROC® FPY 1
Fire protection strip

PAROC® XPS 001
Kiiltoflex K
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PAROC® XSI 001
Plastic caulk strip

PAROC® XSS 003
Capillary break

PAROC® XMV 003
Angle sealing strip

PAROC® XST 100
FlexWrap NF

PAROC® XSS 005
Butyl tape

PAROC® XSS 200
illmod trio

PAROC® XSI 003
Caulking strip

PAROC® XSI 002
Caulking strip double

PAROC® XSS 015
Sill strip L

PAROC® XSS
S 002
Sill strip

PAROC® XSS 001
S-strip
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■ P R O D U C T I N F O R M AT I O N

PAROC® Conci™ – A complete range for
airtight and energywise building
To offer a complete solution for energywise building, we offer PAROC®
Conci™, a complete program with
the components required for a successful final result. For some applications,
there are more alternatives available
and all give a successful result. The
choice of product is decided by several
factors, such as the width of the seal
or join, the total solution for the current application, familiarity with the
products and, as always, the economical assessment.
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More information about products
and construction solutions can of
course be found at paroc.com.

PAROC® XMV 012zcf

PAROC® XMV 020

PAROC® XMV 012

Vapour barrier (double folded)

Vapour barrier

Vapour barrier

The product is 0.12 mm thick but fulfils
the requirements for sealing and strength
that are normally required. The product
is P-marked, a Swedish approval. It also
fulfils the requirements for UV and ageing
resistance.

The product is 0.20 mm thick and is the traditional variant of UV and ageing resistant
plastic foil that has been used in Sweden
for decades. Available in an unfolded version primarily for use in low-sloping roofs.

The product is 0.12 mm thick but fulfils
the requirements for sealing and strength
that are normally required. The product is
P-marked. It also fulfils the requirements for
UV and ageing resistance. Available in two
variants, unfolded for low-sloping roofs and
double-folded for application in roofs and
walls in buildings.

Dimensions

Dimensions

Dimensions

Product

Length x Width x
Thickness mm

Product

25000 x 2700 x 0.12

Length x Width x
Thickness mm

Product

Length x Width x
Thickness mm
80000 x 2900 x 0.12

50000 x 2700 x 0.20

The product is also available unfolded,
PAROC® XMV 012, Air and vapour barrier.

Weight

Weight

26 kg/roll

26 kg/roll

Weight

Colour

Colour

Blue coloured transparent

Blue coloured transparent

Vapour penetration resistivity

Vapour penetration resistivity

>3000 · 103 s/m, Sd 80 m

>2000 · 103 s/m, Sd 60 m

Maximum usage temperature

Maximum usage temperature

75 °C

75 °C

Fire classification

Fire classification

Combustible material.

Combustible material.

Storage

Storage

Stored in packaging or protected from
sunlight.

Stored in packaging or protected from
sunlight.

Approval

Approval

CE-marked EN 13984. P-marked no.
0278/08.

CE-marked EN 13984. P-marked no.
0278/08.

Packaging

Packaging

Plastic packaging
– Roll

Plastic packaging
– Roll

7.5 kg/roll

Colour
Blue coloured transparent

Vapour penetration resistivity
>2000 · 103 s/m, Sd 60 m

Maximum usage temperature
75 °C

Fire classification:
Combustible material.

Storage
Stored in packaging or protected from
sunlight.

Approval
CE-marked EN 13984. P-marked no.
0278/08.

Packaging
Plastic packaging
– Roll
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■ P R O D U C T I N F O R M AT I O N

PAROC® XST 013

PAROC® XFM 003

PAROC® XSS 005

Sealing tape

Double-sided tape

Butyl tape

The tape is used for joining and repairing
plastic foil and windbreaks. The tape is
fibre-reinforced, which gives it dimensional
stability, and it has a protective strip on
the adhesive side. The product can be
overlapped. It can also be used for sealing
around small through-fittings.

Used for connecting the sealing layer,
plastic foil or wind shield to steel joists.
Installation aid for clamped joins instead
of clamps. NOTE! The product is only an
installation aid, the quality and resistance
means that it cannot be included in the
final sealing of the building envelope.

Can be used in the same way as tape but
also around through-fittings and when connecting to other building materials.

Dimensions

Dimensions

Dimensions

Product

Length x Width x
Thickness mm

Product

Length x Width x
Thickness mm

Product

10000 x 50 x 2
30000 x 20 x 2

50000 x 20 x 0.16

25000 x 50 x 0.35

Length x Width x
Thickness mm

Usage temperature

Usage temperature

-40 °C to +80 °C

-40 °C to +80 °C

Application temperature

Application temperature

Optimum > +5 °C

+15 °C

Application temperature

Storage

Storage

Room temperature

Store at room temperature.

Optimum +10 °C to +25 °C but can be
applied down to +4 °C.

Strength

Adhesion to steel (AFERA 4001)

Tensile strength: ≥ 50 N/25 mm
Adhesion: ≥ 40 N/25 mm

21 N/25 mm

Colour

Transparent

Red and white

Approval
Airtightness according to DIN 4108 part 7.

Contents
10 rolls/box

Packaging
Box
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Colour
Contents
12 rolls/box

Packaging
Box

Usage temperature
-40 °C to +90 °C

Storage
Room temperature

Colour
Black

Resistance
Resistant to UV light and softening agents.

Contents
50 mm 12 rolls/box
20 mm 8 rolls/box

Packaging
Box

PAROC® XPS 001

PAROC® XMV 002

PAROC® XMV 003

Kiiltoflex K

Corner sealing strip

Angle sealing strip

Where neither tape nor sealing strip work,
use this elastic jointing compound. Suitable
for the gluing and sealing of constructions
that require rapid hardening. Kiiltoflex K
has adherence to different stone surfaces,
concrete, most metals, wood, glass and
glazed surfaces and epoxy and polyester
surfaces. When gluing different plastics,
the gluing compound should be tested first.
Can be painted with most water-based
paints (do a painting test before painting).

Used as a complement to air and vapour
barriers at windows and doors. The
alternative is to cut and tape, but this is
time consuming and creates layer on layer
which can give unevenness in jambs etc.

Used as air and vapour barrier for the upper or lower connections of walls to roofs
or walls to floors or suchlike.

Dimensions

Dimensions

Product

Glue type

Format x Thickness
mm

Product

125 x 170 x 200 x 0.20

Format x Thickness
mm
200 x 200 x 200 x 0.20

Silyl modified polymer.

Hardening
By air moisture.

Water vapour resistivity

Water vapour resistivity

>3000 · 103 s/m

>3000 · 103 s/m

Maximum usage temperature

Maximum usage temperature

1.5 million mPas.

75 °C

75 °C

Skin forming time

Fire classification

Fire classification

Combustible material.

Combustible material.

Approval

Approval

The plastic foil that Corner tight is made
of is CE-marked EN 13984. P-marked no.
0278/08.

The plastic foil that Angle tight is made
of is CE-marked EN 13984. P-marked no.
0278/08.

Contents

Contents

1000 or 600 pcs/box
60/bag and 10 bags/box

500 pcs/box
30/bag and 10 bags/box

Packaging

Packaging

Box
– Bag

Box
– Bag

Viscosity

approx. 15 min (23 °C, RH 50 %).

Hardening time
3 mm/day, 10 mm/7 day (23 °C, RH
50 %).

Density
1.59 kg/dm3

Application temperature
+1 to +40 °C

Heat resistance
-40 to +90 °C

Tensile strength
2.1 N/mm2 according to DIN 53504

Shearing strength, SS/SS
2.2 N/mm²

Colour
White

Packaging
290 ml cartridges in box.

Storage
12 months in unopened packaging and in
a dry and cool place. +10 to +25 ºC.
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PAROC® XST 012

PAROC® XST 100

PAROC® FPY 1

Tape sheets

FlexWrap NF

Fire protection strip

A single-stick tape sheet for sealing and
repairing larger holes in plastic foil. For
example, this product is used for the repair
of holes that are required to carry out loose
wool installations. Complements the sealing
tape and can also be taped overlapping.

A strip with extremely high flexibility as
regards stretching and adjusting to the
through-fitting. Used around roof domes,
door and window frames, chimneys, pipe
through-fittings and other more irregular
through-fittings. Also functions with really
small through-fittings, but 50-100 mm
diameter is a reasonable lower limit for
through-fittings to seal against.

For sealing of construction parts with fire
requirements, can be part of fire-tested and
type approved constructions that make up
fire protection such as doors, hatches and
windows.

Dimensions

Dimensions

Dimensions

Product

Length x Width x
Thickness mm

Product

270 x 240 x 0.35

Length x Width x
Thickness mm

Product

22900 x 152 x 1.6
22900 x 228 x 1.6

Usage temperature

Length x Width x
Thickness mm
900 x 70 x 30

Declared thermal conductivity

-40 °C to +80 °C

Weight

λD = 0.037 W/m °C

Application temperature

Maximum usage temperature

Optimum > +5 °C

approx. 1400 g/m2
4.9 kg/roll, 152 mm wide
7.3 kg/roll, 228 mm wide

Storage

Stretchability

Fire classification

Room temperature

700 °C

approx. 160 %
(2.6 x original length)

Euro class A1

Tensile strength: ≥ 200 N/25 mm
Adhesion: ≥ 40 N/25 mm

Usage temperature
-30 °C to +80 °C (temporarily 100 °C)

Colour

VTT. The declared characteristics can be
seen from the designation below. It is also
found on the label.

Application temperature

MW-EN13162-T4 -DS ( T+) -W S -W L( P) - MU1

Strength

Red and white

Approval
Airtightness according to DIN 4108 part 7.

Contents
4 rolls/box
50 sheets/roll

Packaging
Box

> 0 °C

Fire classification
Euro class E

UV resistant
4 months

Storage
24 months, dry and frost-free in unopened
original packaging at temperatures between
+5 °C to +25 °C and not in direct sunlight.

Packaging
Box
– Roll
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CE certificate

Packaging
Corrugated cardboard box
Caulking tool supplied in each package.

PAROC® XSI 001

PAROC® XSI 002

PAROC® XSI 003

Sealing strips

Caulking strip double

Caulking strip

Strip made of glass wool enclosed in a
transparent plastic foil for caulking from
inside. The product is also available in
combination with product without plastic
foil, PAROC® XSI 002. Used for sealing
between building elements. Used for joins
between 10 and 35 mm wide. For wider
joins, the strips can be doubled.

Two strips made of glass wool where one
is enclosed in plastic foil. Used for sealing
and insulation around windows, doors and
curtain walls. Used for joins between 10
and 35 mm wide.

Glass wool strip in various widths for sealing and insulating around doors, windows
and curtain walls, but also for sealing
between house blocks.

Dimensions

Dimensions

Dimensions

Product

Length x Width x
Thickness mm
15000 x 60 x 22
15000 x 90 x 22
15000 x 120 x 22

Maximum usage temperature
80 °C

Fire classification
Combustible material

Approval
CE-marked EN 13162

Product

200 °C

Fire classification
Glass wool: Incombustible
Plastic: Combustible material

Approval
CE-marked EN 13162

Contents

Packaging

Packaging
Plastic sack
Sacks on pallet

Length x Width x
Thickness mm
15000 x 50 x 22
15000 x 80 x 22
15000 x 100 x 22

Maximum usage temperature

8 rolls/sack

Plastic sack

Product

15000 x 60 x 22/22

2 x 5 rolls/sack
27 sacks/pallet

Contents

Length x Width x
Thickness mm

Maximum usage temperature
200 °C

Fire classification
Incombustible

Approval
CE-marked EN 13162

Packaging
Caulking strip
Plastic sack
Caulking tool supplied in each package.
Caulking strip GDS
Cardboard box.
Consumer packaging with caulking tool
and work instructions in each bag.
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PAROC® XSS 200

PAROC® XSS 001

PAROC® XSS 002

illmod trio

S-strip

Sill strip

A multi-function strip that replaces all other
sealing products or combinations of sealing
products for use around windows, doors
etc. The product is self-adhesive and an expansion occurs in time, that is, it can easily
be installed and then fills the space to be
sealed. There are two variants, one for join
width 7-15 mm and one for 10-20 mm.

Used for air and moisture sealing between
sills and concrete slab or between prefabricated building elements. The double
“hoses” provide extra reliability for the
tightness as unevenness may appear in
the materials. The S-strip should cover the
entire width of the sill.

Used for air and moisture sealing between
sills and concrete slab in the same way as
the S-strip. Sill sealing is available in more
and larger widths but otherwise they can
replace each other.

Dimensions

Dimensions

Dimensions

Width
mm
58
58
88
88

Join width
mm

Roll length
m

7-15
10-20
7-15
10-20

6,0
4,5
6,0
4,5

Product

Length x Width mm
25000
25000
25000
25000
25000

x
x
x
x
x

Product

40000
40000
40000
40000
40000
40000
40000
40000

75
100
125
150
175

Thermal conductivity coefficient
DIN 52612, λ = 0.048 W/m*K

Thickness

U-value

Polythene foil: 0.2 mm
Cellular rubber hose: 1.8 mm, Ø 10 mm

58 mm 0.73 W/(m *K)
88 mm 0.50 W/(m2*K)
2

Water vapour resistivity
EN ISO 12572, µ ≤ 100

Permeability
EN 1026, a ≤ 0.1 m3/[h*m*(daPan)n]

Driving rain tightness
EN 1027, 600 Pa

Temperature resistance
-30 C to +80 °C

Maximum usage temperature

Storage time
9 months

Storage temperature
+1 C to +20 °C

Packaging
Rolls in box.
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x
x
x
x
x
x
x
x

95 x 5/8
120 x 5/8
145 x 5/8
170 x 5/8
200 x 5/8
240 x 5/8
260 x 5/8
280 x 5/8

Maximum usage temperature

80 °C

80 °C

Moisture characteristics

Moisture characteristics

Capillary breaking

Capillary breaking

Resistance

Resistance

Resistant to sunlight, the air’s ozone and
alkali.

Resistant to sunlight, the air’s ozone and
alkali.

Fire classification

Fire classification

Combustible material

Colour
Anthracite/light grey inside.

Length x Width x
Thickness mm

Packaging
Corrugated cardboard box

Combustible material

PAROC® XSS 015

PAROC® XSS 003

Sill strip L

Capillary break

The product is a sill sealing according to
PAROC® XSS 002 but is complemented
with an approx. 400 mm wide polyethylene strip that can easily be joined to the
air and moisture barrier.

Sill protection is a product with an upturned edge to protect the sill from water
and is a capillary breaking layer between
the foundation and sill in e.g. garage buildings.

Dimensions

Dimensions

Product

Length x Width x
Thickness mm

40000 x 200 x 5/8
40000 x 240 x 5/8
40000 x 260 x 5/8
40000 x 280 x 5/8
Protruding overlap: 360 – 440 mm

Maximum usage temperature
80 °C

Moisture characteristics

Product

Length x Width x
Thickness mm
3600 x 120 x 1.6

Edge height
20 mm

Tensile strength
TD 24 mPa

Usage temperature:
-20 °C – > +110 °C

Capillary breaking

Ageing resistance

Resistance

UV-resistant for one year outdoors and
alkali resistant.

Resistant to sunlight, the air’s ozone and
alkali.

Fire classification
Combustible material

Packaging
Bundle
– Bundles on pallet

23

WORK INSTRUCTIONS

Air and vapour barrier
Air and vapour sealing starts with the closed layer. It must be ageing resistant
and have dimensions suitable for the construction where it is to be used. Paroc
has three different variants that all fulfil the requirements for tightness but still
with somewhat different characteristics.
The air and vapour barrier is installed with a recommended overlap of 100200 mm. The join must either be pinched and/or taped for the best result.
When taping, use an approved tape e.g. PAROC® XST 013 Sealing tape. When
installing on wooden joists, use a stapler and on metal joists use PAROC® XFM
003 Double-sided tape. If inner walls are to be built before the plastic foil is
fitted, a strip of plastic foil must be fitted at connections with roofs, floors and
walls.

The plastic foil should always be
installed with an installation layer,
i.e. at least 45 mm into the construction. In this way the sealing layer is
protected and the installations can
be made mainly inside of the sealing.
The air and vapour barrier can
be placed up to 1/3 of the thickness
into the insulation, i.e. at least 2/3 of
the total insulation thickness must lay
outside of the internal sealing layer.
The PAROC® Conci™ products
are mostly delivered with
printed work instructions in the
packaging.

Execution of details
When planning and implementing the
sealing of a building, the following
rules of thumb must be observed:

z Damage is repaired using a sheet
of tape or, with larger damage, the air
and vapour barrier should be replaced
and joined according to instructions.

z Minimize the number of joins and
through-fittings

z Joins are made over solid bases with
100-200 mm overlap.

z Use an installation layer with an
air and vapour barrier installed and at
least 45 mm inside of the barrier.

z When sealing around through-fittings, use joints tape, butyl tape, tape
or similar product.

z The air and vapour barrier is joined
over TWO studs for greater reliability.

z Where the air and vapour barrier
is to be clamped in the connection,
a flexible and airtight sealing such as
S-strip or Sill strip must be fitted.

Air and vapour barrier

z Protective air and vapour barrier
against damage during the building
phase, good planning and insulation
in the installation layer.
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Joints and connections
Getting the surfaces tight is the simple part of the work. Connections and joints
are, together with through-fittings, the parts that require great precision when
implementing and are the key to if the sealing as a whole is successful.

Alternative executions of joints

1

Clamped joint between two
fi xed materials and overlap by at least
200 mm. May also be jointed over
two studs for increased reliability as
e.g. wood dries and the clamping is
reduced.

2 Taped joints. Overlap by least
100 mm and tape over solid materials. Avoid folds in the air and vapour
barrier.

3

Butyl tape. Overlap by at least
100 mm and join over solid materials.
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Connections
between the intermediate floors/walls

Outer walls should have a continuous sealing layer past the intermediate floors.
As an alternative to run past the sealing layer according to figure 1 below, you
can build a stronger, bearing inner stud frame, installation layer, which holds up
the intermediate beams. The entire outer part of the wall, including the sealing
layer, is installed before the inner frame and intermediate beams. Note that the
sealing layer must be a third of the way out of the construction at the most.

1

For connection of walls, roofs/
intermediate floors, a strip of the air
and vapour barrier may need to be
installed in connection to the frame
installation.
The illustration shows a light outer
wall against a heavy intermediate
beam. The plastic foil is continuous
and is run past the join.

2

Light outer wall against
a heavy beam. The plastic foil is
clamped with a joist (steel or wooden
joist). A flexible sealing, which can be
used to compensate for any unevenness and deformities, or a butyl strip
is installed between the joist and
concrete floor.

3

Connecting a light outer wall
to foundation made of concrete. The
plastic foil is clamped between the sill
and joist. When clamping, the joists
must be completely straight and not
shrink. Therefore, the plastic foil must
also be connected to the rubber strip.
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4

Heavy outer wall against a
light beam. The beam’s sealing layer
is glued to joists using butyl tape.
Between the concrete wall and joists
is a flexible sealing such as rubber or
extruded polystyrene.

5

As in figure 4 but with electricity installation. The stiff supporting
lath is divided to leave room for the
electricity installation in the corner.
Here, the installation does not go
through the airtight layer.

6

Light outer wall against a light
intermediate floor. The connection to
the roof or floor is done by clamping.
Here, it should be complemented with
a flexible and air tight sealing.
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7

Clamping the plastic foil in a
suspended ceiling at connection to a
rendered wall.

Connecting corners

Connecting to other materials

The inner corner between the wall
and beams can safely be sealed by taping with PAROC® XMV 003 Angle
sealing strip.

When connecting air and vapour
barriers to surfaces of other materials,
use for example PAROC® XPS 001
Kiilto-flex K. The surfaces must be
well cleaned for the best adhesion.
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1

To seal the corners of window
and door frames, use PAROC® XMV
002 Corner sealing strip. It is designed
to fit three different jamb depths 125,
170 and 200 mm, but can easily be
formed to other measurements. Start
by cutting and fastening the air/vapour barrier to the jamb.

Connecting windows/outer
walls

Connecting at windows is a critical
detail which requires extra care. There
are many ways to solve this connection
as each building presents new conditions. Paroc recommends primarily
PAROC® XMV Corner sealing strip
for the best result.
Application can also be done using
PAROC® XST 100 FlexWrap NF as
follows. Cut 20–30 cm of FlexWrap
and remove the wider part of the
protective paper. Fasten the entire
exposed part with adhesive compound
in the jamb. Then remove the remaining protective paper. Start at the
corner by pressing out FlexWrap NF
towards the wall.

2

Place PAROC® XMV Corner
sealing strip in a suitable way.

3

Finally, PAROC® XMV Corner sealing strip is fastened using sealing tape as shown in the illustration.

The above shows the connection of air/vapour barrier to the frame
at windows/doors. For a successful complete sealing, a suitable sealing solution between the frame and case is required. See page 30. It
is very important to create solutions that provide protection against
penetrating water from outside.
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Joints
Joins between building parts often become through-going and therefore sensitive
for the total tightness of the entire building. Joins are yet more important details
to exercise great care with during implementation. There are a number of different ways to implement join sealings, all of which have a good function and give
good results but are more or less suitable for different applications. For products
intended for joins from Paroc, a work instruction is included in the packaging.

➊
➊

➊

PAROC® XSI 001
Plastic caulk strip

Fire classified joins

Sealing between blocks

As regards fire classified constructions,
PAROC® FPY 1 Fire protection strip
is used. Every construction must be
tested separately, there is no general
approval for the product.

PAROC® XSI 001 Plastic caulk strip
can be chosen for sealing between
blocks.

Sealing between sill and beams

For sealing between the sill and floor
there are several alternatives and the
choice of product is decided by the
evenness of the surfaces, the width of
the walls, etc. It is important that the
product’s width is chosen to correspond to the thickness of the wall or
the width of the sill.
PAROC® XSS 001 S-strip gives
double reliability with two EPDM
rubber hoses. Alternatively, PAROC®
XSS 002 Sill strip can be used – a
30

➊

PAROC® XSS 200
illmod trio

Sealing between window and
wall

Here are several alternatives:
PAROC® XSI 001 Plastic caulk strip,
PAROC® XSI 002 Caulking strip
double, PAROC® XSI 003 Caulking
strip. The situation and requirements
decide the choice of product. For a
reliable solution in one application,
PAROC® XSS 200 illmod trio is
used. This is an expanding caulking
strip that is installed on the frame and
swells in the join after the window has
been installed.
product made of extruded polyethylene and with lengthwise grooves for
the sealing. The latter is also available
laminated with plastic foil protruding from one side. The plastic foil is
installed laying against the sill and is
connected to the air and vapour barrier in the wall or floor.
Also, there is a product PAROC®
XSS 003 Capillary break, which has
a raised edge to protect against water
on the floor in garages or similar
buildings.

Penetrations
In addition to joins and connections, through-fittings in the sealing layer are critical and require great precision and functional products. Using Paroc® products,
all possible through-fittings can be sealed. Most of all, the FlexWrap product has
very great potential to completely seal the most complicated through-fittings.
The number of through-fittings in the sealing layer can be minimized by
good planning. All through-fittings must be installed at a sufficently early stage
so that they can be selaed. Through-fittings added late to the completed wall
construction are difficult/impossible to seal in a good way.
Consider which material is required to seal around the through-fittings so
that the through-fittings do not need to be made in situ with a material not
suited to the construction. The location of through-fittings also needs to be considered so that they are accessible for working with and sealing.
When a sleeve coupling is not used, the sealing can be done as follows. Make
a hole in the plastic foil where the through-fitting will be placed (as small a hole
as possible, prefably with a “collar”). Then use an additional piece of plastic foil, a
collar. Make a hole in this that is somewhat smaller than the penetration and pull
it over the pipe or duct. The extra plastic foil is taped in place with an overlap by
at least 100 mm all around the sealing layer. Then the pipe penetration and collar are taped together. It is easier to tape to a solid base if the penetration can be
placed like that. It is important to avoid folds when taping.

Chimney pipes

Ventilation ducts

Temporary through-fittings

For through-fittings of stoves, an
airtight through-fitting can be made
by using fire-proof boards and sealants. A ramp is built up around the
stove through-fitting and the plastic
foil and fire-proof board are clamped
under the ramp to the panel or lath.
The board is in turn connected to the
edge of the stove using the sealant.

In case of insulated ventilation ducts,
air can leak through the insulation
and between the insulation and sealing layer. Then, a special termination
of the duct can be used which allows
the duct insulation to be covered by a
surrounding metal plate at the
penetration through the sealing layer.

Temporary through-fittings are made
in the sealing layer for spraying loose
wool into walls and parallel roofs.
Holes are made in every frame, which
means that there may be many holes.
Holes or damage to the plastic foil can
be repaired for example with tape and
a piece of new plastic foil or with a
sheet of tape as shown in the illustration. If possible, the repair should be
carried out on a solid base and with at
least 100 mm overlap in all directions.
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Paroc Group is one of the leading manufacturers of mineral wool insulation products
and solutions in Europe. PAROC® products and solutions include building insulation,
technical insulation, marine insulation, structural stone wool sandwich panels and acoustics
products. Paroc has production facilities in Finland, Sweden, Lithuania and Poland, and
sales and representative ofﬁces in 13 countries across Europe.

Building Insulation produces a wide range of
products and solutions for all traditional building
insulation. The building insulation is mainly used for
thermal, ﬁre and sound insulation of exterior walls, roofs,
ﬂoors, basements, intermediate ﬂoors and partitions.

Sound absorbing ceilings and wall panels for interior
acoustic control, as well as industrial noise control products,
are available in the range.

Technical Insulation is used for thermal, ﬁre and sound
insulation in building techniques, industrial processes and
pipe work, industrial equipment and ship structures.

PAROC ® fire proof panels are lightweight steelfaced panels with a core material of stone wool.
PAROC® panels are used for façades, partition walls and
ceilings in public, commercial and industrial buildings.

The information in this brochure describes the conditions and technical properties of the disclosed products, valid
at the time of publication of this document and until replaced by the next printed or digital version. The latest
version of this brochure is always available on Paroc web site.
Our information material presents applications for which the functions and technical properties of our products
have been approved. However, the information does not mean a commercial guarantee, since we do not have full
control of third party components used in the application or the installation.
We cannot warrant the suitability of our products if used in an area which is not provided in our information
material.
As a result of constant further development of our products we reserve the right to make alterations to our
information material.
PAROC and red and white stripes are registered trademarks of Paroc Oy Ab. © Paroc Group 2012
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