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INSULATION AND THERMAL COMFORT

Thermal conditions in closed areas directly affect the comfort and health of people living in those settings.
People’s work efficiency is mostly determined by the conditions of the setting they are in. The thermal
conditions of the work setting affect people’s physical and mental pace of production. It is found out that
extremely cold or hot settings reduce work efficiency. Moreover, health problems arising from extremely
cold settings cause loss in workforce and related health expenditures. Also, it is shown that when
temperature in indoor space is too high or low, work accidents occur.

In order to prevent these, it is needed to provide thermal comfort in buildings. The temperature gap
between the temperature in the setting and internal surface temperature of the wall should be decreased
to ensure thermal comfort. The more this gap is, the less the comfort is. This gap needs to be 3°C at most to
have a comfortable setting. In case internal surface temperatures are low, the movement of heat towards
colder surfaces creates undesired airstreams. These airstreams decrease comfort and cause diseases. In
contrast to what is assumed, to have a high level of indoor space temperature doesn't provide comfort. The
important thing is that the average temperature in all indoor surfaces surrounding the indoor space should
be close to the temperature of the setting because the temperature one feels is not the temperature of the
settings but the average of internal surface temperature and setting’s temperature. One can live
comfortably and produce in such settings. The sensible temperature can be calculated via the below formula:
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A comfortable life for human beings may be possible in settings with a temperature of 20-22°C and 50 %
relative humidity. In winter months, the external environment temperatures range quite below 20°C while
in summer months temperatures are above 20°C. Heat is a type of energy and as per the second law of
thermodynamics heat is transferred from high temperature to low temperature. Therefore, in winter, there
are energy losses and in summer there are undesired energy gains. In order to ensure the desired comfort
setting in the building, it is required that the heat lost should be compensated with a heating system in
winter and the heat gained should be removed from indoors with a cooling system in summer. Energy is
consumed both for heating and for cooling. Limiting the losses and gains in a structure means reducing the
amount of energy for cooling and heating purposes and only with a good INSULATION an efficient use
can be provided.
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The process made for limiting heat losses and gains in buildings is called “thermal insulation”. Technically,
thermal insulation is performed in order to reduce the heat transfer between two settings with different
temperatures.

In order to ensure heat insulation in buildings, thermal insulation should be done in:

. EXtema| Wa”S SUMMER SEASON WINTER SEASON
- Glass and Woodwork,

- Roof and floor coverings,

- Installation pipes, Windows
- Ventilation ducts,
- Steam transfer pipes,

- Sections contacting land and sections separating floors
- Walls facing not heated areas as garage or storage.

Walls Windows
% 15-25 % 10-20
Ground
Air Leak %10-20
%5-15 l

The average heat losses and gains occur 25 % in windows, 20 - 25 % in ceilings and roofs, 10 -20 % in floors
and floor coverings and 15 - 25 % in walls and 5 = 15 % with air conditioning.

The same level of comfort can be ensured by using 25 — 50 % less fuel when buildings are insulated

properly. Basic sections like doors, windows, walls and roof, which separates the inner part of the building
b Mifiom the/outer environment, ensure that the building is kept cool in summer and warm in summer. Several
ethgd$ and materials d throughout the world for ensuring a better building insulation.
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ENVIRONMENT AND ENERGY SAVING

As a result of the fact that energy needs have increased all around the world and efficient energy is not used, air
pollution increases. This increase in air pollution appears as global warming and climate changes. The global
warming threat and reducing air pollution are among the most important issues of today.

Although we do not clearly see the tragic results of global warming like the disasters experienced in Japan and
Chernobyl in the near future, in fact nature always shows us the approaching danger. The floods in the middle
of summer, melting glaciers, farming lands becoming deserts, hunger in countries like Kenya or Somali show us
that we must fight with global warming.

Fuel saving that can be obtained by reducing heat losses in winter and heat gains in summer will also ensure a
reduction in greenhouse gases diffusing in the atmosphere. While some fuels like coal and petrol visibly cause
air pollution, on the other hand they cause global warming and related climate changes.

When fossil fuels are burnt, carbon dioxide, a colorless and unburned gas, is released. Generally, carbon dioxide
that is at the lower layer of atmosphere, namely the troposphere, is important in terms of ecologic balance. As a
result of the increase in energy consumption, the amount of carbon dioxide in atmosphere increases every year.
As a result of this, too much amount of energy is absorbed and the temperature in atmosphere gradually
increases while sunlight reaches the earth and returns back with reflection. Global warming is the result of this
increase in atmosphere temperature with the effect of these gases called greenhouse gases. We may not be
feeling the tragic conclusions of air pollution and global warming so close but it is necessary that the warnings
of experts should be taken into account and an action should be taken. One of the major things to be done is
the insulation precautions.

Thermal insulation precautions that will ensure effective use of energy will have an important role in reducing
greenhouse gas emissions that cause global warming by decreasing fossil fuel consumption. Besides, thermal
insulation will decrease the need for the refrigerating gases which damage the ozone layer and which are used
for cooling in summer months. The decreasing energy consumption will reduce the need for electricity and
hence production of electricity and the amount of fossil fuel used in production, thus gas emission.

Within this respect, WARM THERM XPS Insulation Panels also contributes in environmental protection.
Moreover, it is an environmentalist as no gases, the use of which are prohibited with the Kyoto Protocol, is used
in its production.

COMPLIANT
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1-THERMAL WALL INSULATION

1a- External Wall Insulation
Jacketing (Thermal insulation) is applied on the shell surrounding the building, that is the external surface of the
external wall. Since it completely covers the sides of the building, it is the most ideal insulation method.
Jacketing protects the external shell of the building from thermal stress and extends the lifetime of the building
and also after the heating system is closed, it ensures the continuation of comfort conditions (particularly in
residences). In jacketing practices, WARM THERM Extruded Polystrene Thermal Insulation Panels (XPS) are
placed on the wall surface with soil cement base. Next, mechanical detection is done with insulation dowel
with plastic nails in a way that there are 6 for each m?. A thin
plaster is done with the soil mixture used in sticking and glass
fiber plaster mesh resistant to alkaline is applied on this mixture
in a way that it covers whole wall surface. Following this
application, the top of mesh is plastered again and after the
plaster dries, it is painted. The moisture seen inside the building
doesn't occur because water leaks from the cracks on the
Adhesive external surface as assumed but because of the insufficiency of
\i\é’émmﬁﬁ%newa” thicknesses and because there is no thermal wall insulation.
The high level of difference between indoor temperature and
MantoPlus Dowel the temperature of building shell’s inner surfaces, where no
T thermal insulation is done or insufficient insulation is done, also
MantoPlus mesh indicates the pressure difference between two settings. Partial
MantoPlus plaster pressure of warm indoor setting and partial pressure of cold
outdoor setting are different. Due to this pressure difference,
indoor air moves toward outdoors and tries to go out. When the
setting air carrying vapor in it crashes cold surfaces with low
temperatures, it leaves the water vapor inside to cold surfaces
and this process is called “condensation”. Condensation
causes the paint and decoration to fall down, corrupt and the
formation of mold and fungi as bacteria in the setting air
accumulates here. Indoor air quality gets worse and this causes

Building wall

Couting

O— House-paint
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1b - Internal Wall Insulation

Though the most appropriate method in wall
insulation in terms of structure physics is external
insulation, in case this is not possible, internal
insulation is applied. WARM THERM XPS Panels stick to
internal wall surface with cement or plaster based
adhesive mortar. In case height is above 3 meters,
panels may not be detected with dowel. After
sticking joint tape on panels’ connecting joints,
plaster coating is directly applied on panels. If it is to
be painted, it is recommended that a thin layer of

satin plaster application be made.

COMPLIANT
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1c- Column and Beam (Thermal Bridges) Insulation

Thermal bridges, columns and beams where
structure materials with different thermal
conductivity are connected to one another,
intersect or mingle are places where heat
transfer is more compared to general
structure. Particularly on the concrete
sections of structures, in case structure
elements such as column, beam, girder,
headpiece, floor area cannot be insulated
externally, there appears a thermal bridge.
The insulation obligation of thermal bridges
is not because of merely energy loss.

Thermal bridges that are not insulated have
an adverse effect on the comfort in the room
and internal surface temperature, which may
also cause some other problems as
condensation, mould, moisture, cracks...
etc. As a result, proper projects of thermal
bridges and their appropriate insulation

provide significant benefits.
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1d - Cavity Wall Thermal Insulation

WARM THERM XPS Insulation Panels can be applied in two ways as open or closed. In open cavity
wall application,  XPS Insulation Panels  should be fixed to the wall surface inside and the open space
should be left between the external wall and panels.

In the closed cavity wall application, ~ XPS Insulation Panels  stick to the external wall surface and the
internal wall is built on the panels without leaving any open space. The vapor transition resistance of the
external wall should be low in this application.  XPS Insulation Panels  don't collapse, or aren't piled up or
fragmented at wall base, or they don't cause thermal bridges by forming open spaces.

Brick

WARM THERM XPS
Insulation Panel

Brick

Roughcast+Gypsum Plaster

Paint
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2- ROOF THERMAL INSULATION

2a-Thermal Insulation in Terrace Roofs

In old systems, water insulation mat is on the thermal insulation material on terrace roof and for the purpose of
preventing condensation risk under water insulation mat, vapor barrier layer is applied on the floor surface. In
reverse terrace roof detail, water insulation mat is directly applied on floor surface and thermal insulation
happens to be over water insulation, protecting insulation from UV rays, thermal stresses and mechanical strikes
and causing it to have long life. Therefore, there is no need to apply an additional vapor barrier layer and pour
protective concrete. The insulation cost is low and application time is short and easy.

In the non-trafficable flat roof application, after pouring slope alum on floor, bitumen emulsion coating
application is made. Following the double bitumen water insulation coat, ~ WARM THERM XPS
insulation panels are laid freely. Care should be given to place the panels on the joints properly. A filter element
and a cover that functions as separating pad is laid on the WARM THERM XPS Insulation Panels.In
order to make weight and reflect sunlight, pebbles are put on the pad.

Alum or concrnete tile

Filter element e—m— o
XPS Insulation Panel ~———»

Polymeric water
insulatilon mat

Coating

Concrete

Photo 1 Photo 2

Trafficable terraces on the roof: All layers from concrete floors to surfae coating are applied as it is in
non-trafficable flat roof application. Slope alum is poured on concrete floor and additional bitumen emulsion
coating is applied. Double bitumen water insulation coat sticks to the surface and WARM THERM XPS Insulation
panels are laid freely. In this application, care should be given in order to make the slope concrete in a slope that
is not felt such as 2%. Moreover, the first layer water insulation cover should be raised up to parapets and the last
layer coat should cover all niches. Concrete tiles on the plastic shore should be located on the filter element in
order for the floor coating to be removed easily and without damaging the system when repair and
maintenance is needed (o).

Application on garage roof terraces is the same as the one in non-trafficable flat roof. It is recornmended that in
terms of load bearing, slope concrete is equipped with normal pebbles with reinforced concrete instead of light
pebbles. Depending on the desire, coating can be made or leveling screed is left.

Application on garden terrace roofs is the same as non-trafficable flat roof application. One layer of filter element

on pebbles layer and plant soil on that layer are laid to complete the application ko).

NON CFC
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2b- Thermal Insulation on Jerkin-head Roofs

Thermal Insulation over Roof Floor

Applying WARM THERM XPS extruded polystyrene panels by placing them on the roof board makes it possible
to project the garret and the wooden structure (rafters) in a way that they are seen inside. In this case, the roof
board applied on the rafters or OSB panels become more aesthetic with a decorative wooden view inside.

Bitumen water insulation membrane applied on roof board or OSB panel functions as a vapor barrier under the
insulation panels and in the warm side apart from its water insulation function. Another solution is to directly lay
vapor-permeable water insulation coat on thermal insulation. According to condensation calculations, a vapor equalizer
can be placed if needed under thermal insulation in order to prevent air tightness although generally not needed.

WARM THERM XPS Insulation Panels which are supported with an eaves plate at the equal height with the
thickness of insulation starting from eaves, are placed without forming thermal bridges and in a way that they
are tightly connected. WARM THERM XPS Panels are attached to roof board by using special stop member in
order to prevent flying.

The final layer coating needs to be done without being left under UV rays for a long time.

1- Roof coating material

2- Lath /wooden board or structure

3 - Lath / wooden board or Z- structure
4 - Water insulation coat

5 - Coating board

e
7 —Vapor equalizer / vapor barrier coat
8 - Rafter
9 - Coating board

I;?} Air flow

Insulation between or under rafter

In case roof space is used and when rafters are required to be coated aesthetically without being seen under
roof space, WARM THERM XPS Panels can be fitted below between the rafters and insulation can be done in
jerkin-head roofs. Thermal bridges that will occur on the rafter points can be ignored as long as they are wooden
rafters. Yet, thermal bridges on steel construction rafters must be insulated.

Insulation over rafter
Water inhibiting coating is placed on thermal insulation and wooden boards are placed on it in the direction

that will ensure water spill and wooden boards on which bricks are placed, are laid on them in the eaves
direction. WARM THERM XPS Insulation Panels can be permanent under the wooden boards and also they
can be placed without leaving any space in between. Leaving space in parallel to slope on the roof level is useful
to remove water that can leak between the tiles. In case there is the risk of condensation, vapor barrier coating

should be used in the inner side of thermal insulation.
’ NON CFC
C € mdfis
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3- FOUNDATION INSULATION

The foundation wall represents the wall and floor areas of the building that
o contacts with soil. The basic principle in foundation wall insulation is that
thermal insulation frames the structure externally. The external insulation of
foundation walls reduces heat losses and extends the building life by protecting
the basic structure against external effects with a good water insulation.

3a- Concrete Shear Insulation

The advantage of external insulation on foundation wall is that it covers the building without forming a thermal
bridge and protects the water insulation membrane from mechanical damage. It is beneficial that external
insulation is made on not heated volumes with soil contact. If there is a need for a change in the future, it is
significant because it doesn't require insulation work again to use energy efficiently together with comfort
conditions.

3b- Thermal Insulation Under Slab Concrete

In order to prevent heat losses that may occur from the floor for energy saving, comfort and protection of the
building, a continuous and reliable thermal insulation should be made. Without being dependent on the
condition of a current building or any structure whose construction is ongoing, WARM THERM XPS can be
located on or under the floor concrete. However, the floor structures where insulation is used under floor
concrete are exposed to some loads. For instance, service loads (forklift, truck.etc), static and dynamic loads and
loads during the construction phase of a building. Insulation panels used in foundation walls and floors should
resist these loads and these aspects of WARM THERM XPS panels are at maximum.

Floor covering

Alum

Reinforced concrete slab

__ Separating layer

WARM THERM XPS Insulation Panel

{
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WARM THERM XPS Insulation Panels can be used under the floor coverings for the below listed
application areas:
« Floor concrete between continuous footings,
- Load bearing Concrete Foundation (i.e. Slab foundation),
- Floor coverings for Industrial purposes; such as the weight of high shelves, forklift and truck traffic,
- Air vehicle hangars,

ce M (@)
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4- SPECIAL APPLICATIONS

4a- Cold Storage Thermal Insulation

Cooling is a pretty more costly process than heating. An effective thermal insulation and vapor barrier used in a
proper place are significant for cold storages to function properly and economically. The technical and hygiene
standards determined for cold storage are quite high. For 30 years, XPS products have been used in cold room
and cold storage thermal insulation in Europe. With an insulation layer in correct thickness, WARM THERM XPS
panels provide permanent and reliable solution and minimum energy consumption.

I,
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® ®  1-External wall (Ferro-concrete, lightweight concrete etc.)
N 2- Polymer bitumen vapor barrier

3-WARM THERM XPS Insulation Panel
4- Glass-fiber mesh + plaster + coating

® 5-Wall plug

6- Ferroconcrete covering
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4b- Thermal Insulation under Parquet

WARM THERM -SS Polystrene Insulation Panels are used under parquet, on
internal walls, under wallpapers and under floor coverings as ceramics and alum.
Based on thickness, it contributes to thermal insulation while also increasing the
lifetime of floor coverings as laminate and parquet that are sensitive to humidity

and moisture.
Aluminum foil coated Panel

WARM THERM -AL is produced in order to increase the performance of desert panels
more. Thanks to this combined product, the ideal insulation value is provided and
thanks to the aluminum foil coated on it, the present humidity is prevented
successfully. Aluminum foil also increases insulation performance to the top level
with the saving provided through radiation.

Product Dimensions

THICKNESS (mm) PANEL SIZES NUMBER OF AMOUIILOF CRACTERISTICS
3 80X125 cm. 50 pcs. 50 m?2 SS-AL
4 80X125 cm. 35 pcs. 35m? SS-AL
5 80X125 cm. 25 pcs. 25m? SS-AL
6 80X125 cm. 25 pcs. 25 m? SS-AL
8 80X125 cm. 20 pcs. 20 m? SS-AL
9 80X125 cm. 15 pcs. 15 m? SS-AL

* Manufactured blue as standard.

ce M (@)
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Why Should WARM THERM XPS Insulation Panels be Used 2

Wall Insulation

*They don't get old and lose their properties in time.

* Provide continuous thermal insulation during building life.

* Do not require vapor barrier.

* Prevent swellings, mould growth and spalling on walls

*No crumbling or diminishing

*No leakage.

* Ensure saving in the area of use since they are used thinner than the known thermal insulations.
*do not cause thermal bridges.

* Ensure thermal saving at a level of up to 50 %.

* Reduce initial investment costs suggested for plumbing since less heating / cooling devices will be used.
*With less fuel consumption, they help prevent air pollution and save fuel.

Roofs and terraces

* Protects water insulation that is the most sensitive layer of roof from any kind of effects,

* Removes the need for vapor barrier, steam equalizer, separating layer and protective alum and the costs of these
* Easy and practical implementation.

*Terrace detail is extremely suitable to building physics.

*The building shows insulation performance for lifetime

* Cost of maintenance is less compared to other materials

*Terrace provides easy water test and thus possible errors are prevented even at the process of building.

* Each point in locations is heated up fast and equally.

Insulation of Foundation

* Prevents and restrains water and humidity.

* Durable to loads and strikes and doesn’t smashed; saves the costs of protection walls.
* Easy and practical to assemble.

* Ensures thermal insulation that has continuous effect

* More economical and cheaper than protection wall materials (brick, briquette).

y NON CFC
COMPLIANT
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Tecnical Characteristics Related Standard ~ W.THERM XPS+ W-THERM XPS  W-THERM XPS-S

Density (kg/m") S TS EN 1602 22-26 26-30 28-32
Working Temperature l -50°C +75°C
Thermal Conductivity  \ <~ TS EN 12667 A< 0,036 % 9%5 | A< 0,035 £ %5 | A<0,030 £ %5

Coefficient -A (W/m’k)

Fire Resistance M TSEN 13501-1 E CLASS

: 20 m > 100kPa > 100kPa > 100kPa
Egra%(‘e{;slon plShdt . TSEN926 30 mPlain > 200kPa >300kPa >300kPa
w 30 mRough  >200kPa > 250kPa > 250kPa
Long Term Water Absorpti
with Total Immersion 15 EN12087 WL <15%
Long Term Water Absorption ...,
through diffusion V£ 12085 WD(V)> 5%
Vapor Diffusion 2 2 2 3
Coefficient (p) e IRENT 2056 100-200
Linear Thermal Expansion\
Coefficient (mm/m’k) R TSEN 1604 =0
Capillarity None
Storage Keep away from sunlight and flame source. Do not store in closed areas that are
not air-conditioned well.
N N WARM THERM XPS Insulation products do not include heavy metals as asbestos,
Environmental Effect e P lead, mercury etc. and CFC and HCFC gases. They don't have harmful effect on ozone layer.

» They are 100% recyclable.

* The technical values of W THERM XPS given above can be changed for improvement purposes.

Standard Product Dimensions

THICKNESS (mm) PANEL SIZES (mm) NUMBER SF AMOUNT OF PACKAGES
PLAIN / ROUGH SLOTTED /ROUGH PLAIN / ROUGH SLOTTED / ROUGH
20 600*1200 20 0,2880 m* 14,40 m®
30 600%1200 14 0,3024 m? 10,08 m?
40 600*1200 10 0,2880 m? 7.2m?
50 600*1200 8 0,2880 m* 5,76 m?
60 600*1200 7 0,3024 m* 5,04 m?

ce M (@)
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