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About KAN

Modern water and heating solutions

KAN was established in 1990 and has been implementing state-of-the-art technologies in heating and water
distribution solutions ever since.

KAN is European recognized leader and supplier of state-of-the-art KAN-them solutions and installations
intended for indoor hot and cold tap water installations, central heating and floor heating installations, as well
as fire extinguishing and technological installations. Since the beginning of its activity, KAN has been building
its leading position on such values as professionalism, innovativeness, quality and development. Today, the
company employs over 1200 people, a great part of which are specialist engineers responsible for ensuring
continuous development of the KAN-therm system, all technological processes applied and customer service.
The qualifications and commitment of our personnel guarantees the highest quality of products manufactured
in KAN factories.

KAN has a branch network in Poland and international offices around the world. The products with the label
KAN-therm are exported to 68 countries on differtent continents. The distribution chain covers Europe and a
significant part of Asia, Africa and America.

KAN-therm system is an optimal, complete multipurpose installation system consisting of state-of-the-art,
mutually complementary technical solutions for pipe water distribution installations, heating installations, as well
as technological and fire extinguishing installations. It is the materialization of a vision of a universal system, the
fruit of extensive experience, the passion of KAN's constructors, as well as strict quality control of our materials
and final products.




INTRODUCTION

KAN-therm system is a collection of ready-made, complete design solutions that enable
implementation of indoor and outdoor water, surface heating and cooling installations.

It comprises modern, complementary solutions for installation materials and assembly techniques.

The publication “KAN-therm MULTISYSTEM Guidebook Surface Heating/Cooling” is intended for all
participants of the investment process, consisting in the construction of modern surface heating and
cooling systems (floor, wall or ceiling) - designers, installers and supervision inspectors.

The guidebook is divided into chapters which present complete technical solutions and ready products
and it also describes all aspects related to their design and assembly in:

underfloor heating and cooling installations,
wall heating and cooling installations.

The content of the manual complies with currently applicable national and EU standards as well as
guidelines for surface heating and cooling systems, used in construction.

Designers using the traditional methods of dimensioning are welcomed to take advantage of a separate,
attached to the Guidebook, set of tables containing hydraulic properties of pipes and fittings described in
the Guidebook, with regard to typical parameters of surface installation operation.

KAN manufacturing process, as any other KAN activity, is ISO 9001 certified.
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1 General Information

The systems of low-temperature surface water heating and cooling (so-called hydronic systems) using
floor, wall or ceiling surfaces as sources of heat or cold in rooms are becoming increasingly popular. The
increase of energy prices forces the users to use modern heating or cooling installations which are at the
same time inexpensive, made and operated in line with environmental protection requirements. Energy
efficiency and comfort are the main reasons for choosing this method of room heating.

Thanks to the optimum temperature distribution, it is easier to maintain thermal comfort in the room, which
translates into a reduction in the amount of energy supplied. The small difference in supply temperature
compared to the ambient temperature of the installation also reduces transfer losses.

After only 2 years of operation, the investment costs associated with the construction of surface installation
systems may be amortised.

This way, surface heating and cooling can be one of the cheaper ways of maintaining the thermal comfort
in rooms.

Other advantages are equally important. Aesthetic value — such systems are invisible and allow for flexible
interior design. They are also “clean” because reducing convection currents eliminates circulation and
settling of dust. And last but not least, surface heating systems are reliable and durable, with heat source
durability being the only constraint. The environmentally friendly value of such solutions should also
be emphasised. They are powered by alternative heat sources (geothermal energy, solar energy, etc.).
KAN-therm system offers a range of modern technologies that enable the construction of energy-efficient
and sustainable water surface heating and cooling systems. It allows for the construction of any, even
a very non-standard surface installation, including embedded in external surfaces. KAN-therm system
is a complete solution — it contains all the elements (pipes, insulation, manifolds, cabinets, automation)
necessary to assembly an efficient and cost-effective surface heating and cooling system.
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Thermal comfort

Surface heating and cooling systems substantially improve perceived thermal comfort within indoor spaces. Their
main advantage is that the majority of heat (or cold) is transferred by radiation, which makes it quite easy to maintain
the so-called perceived temperature (the resultant of air, wall and floor temperature in a room), which determines
the feeling of thermal comfort. The relation between the perceived temperature and building partition temperature
as well as air temperature is shown on the Koenig chart.
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Surface heating/cooling systems are low-temperature designs.

The average temperature of the heating/cooling surface is only slightly higher (or lower in the case
of cooling) than the air temperature in the room. The temperature of 20 °C in the room provides the
same thermal comfort as 21-22 °C achieved with traditional, convection (heaters) or displacement (air-
conditioning) heating and cooling installations.

Surface heating, in particular floor heating, as well as ceiling cooling, offers the most favourable, closest
to ideal, indoor temperature distribution for humans. It means pleasant warmth for feet and favourable
cooling at the head level.

Perfect heating Underfloor heating and Radiator heating Radiator heating
ceiling cooling outer wall inner wall

[fC]16 18 20 21 22 16 18 20 21 22 16 18 20 21 22 16 18 20 21 22

Fig. 1. Vertical temperature distribution for various types of heating.

The considerably reduced (compared with radiator heating systems or cooling by air-conditioning) air
convection that makes allergenic dust float is important in terms of comfort within surface heating and
cooling. Furthermore, the installation of this type reduces the growth of harmful mites due to the low
relative humidity at the level of the thermally active partition. The surface solution, contrary to high-
temperature radiator heating systems, does not cause excessive, harmful, positive air ionization.




Energy efficiency

Surface heating and cooling is a cost-effective system. The possibility of reducing (the heating mode) or
increasing (the cooling mode) the indoor air temperature by 1-2 °C (compared to convection solutions),
may results in heat energy savings range between 5-10 %, with no adverse effect on thermal comfort. The
additional advantage of surface systems is the low temperature of supply water. This makes it possible to use
cost-effective, unconventional heat sources such as solar collectors, heat pumps or condensing boilers. The
surface installation gives heat uniformly in the area occupied by people. This feature is especially important
in the case of heating high rooms. In the case of convection heating, warm air in such rooms gathers in
the upper part and more energy must be used to maintain the temperature in the areas occupied by
people. Surface systems are self-adjusting. This feature is due to the slight difference between the heating
or cooling surface and indoor ambient temperature, at which heat exchange takes place. Any increase in
the indoor air temperature (such as caused by heat gains) reduces the efficiency of surface heating (lower
temperature difference), and the other way round, and therefore causes a counter-reaction to temperature
maladjustment. With the constant flow of water in coils, it causes a reduction of the difference in supply
and return water temperature, which translates into the increased energy efficiency of the heat or cold
source that features automatic temperature control.

Sources of heat and cold and supply
temperatures for radiant systems

Hydronic surface installations are low-temperature systems.

In the case of heating installations in line with EN 1264, the maximum temperature of heating water supply
is 60 °C (for design external temperature) and the optimum temperature drop of water in the coils is 10 K
(permissible range 5+15 K).

In surface cooling installations in line with EN 1264, on the other hand, the minimum temperature of
cooling water supply is the temperature resulting from the calculation of the water temperature increase
at the level of 5 K (permissible range 5+10 K) and the acceptable temperature of the cooling surface
which can not be less than 6 K in relation to the air temperature in the room (protection against moisture
condensation).

Typical parameters of coil feed and return water are therefore:

surface heating installations:
55 °C/45 °C
50 °C/40 °C
45°C/35°C
40 °C/30°C
35°C/30°C

surface cooling installations:
22 °C/17 °C
20 °C/15°C
17 °C/12 °C

In buildings in which the insulation of the building partitions meets the requirements of the latest technical
specifications laid down in the regulation, the supply parameters of the surface installations oscillate at the
level of the lowest (highest for cooling) temperatures. For this reason, the system power supply parameters
must be determined in each case by the system designer on the basis of information about the construction
of the building, as well as the type of system and the heat source.




Supply and return temperature for the entire system is determined for the room with the highest
specific heat/cold demand. The installation can be supplied directly from low-temperature heat sources
(condensation boilers, heat pumps) or, if combined with a radiator heating system, from the sources
of higher temperature parameters, supplied from a system lowering the temperature of heating water
(such as mixing systems) Fig. 2 If the surface heating system is dominant in the building, the use of low-
temperature heat sources may result in a significant reduction of operating costs.

In cooling installations, inverter heat pumps or waste cold from industrial or auxiliary equipment are most
often used.

Energy savings result from the higher energy efficiency of these sources and lower heat losses of surface
installations. The efficiency of the energy radiated into the room through such a system should not be less
than 90 %.

Fig. 2. Surface heating and cooling installation supplied directly from low-temperature heat source.

Application areas for KAN-therm surface
heating and cooling systems

Wiater heating and cooling systems that use building partition surfaces (floors, walls, ceilings) are becoming
increasingly popular, both in residential as well as general or industrial construction.

Due to the comfort and energy efficiency of this type of heating is chosen over other systems as source of heat
(increasingly also cold) for houses and apartments.

Examples of an optimum use of surface heating systems are industrial or storage facilities as well as interior
of church buildings — wherever high ceilings and large surface area rule out, for economic reasons, traditional
heating systems. Surface heating systems are also equally well suited for objects that require a uniform
temperature distribution — swimming pools, bathrooms, rehabilitation and sport sites.

Another category are heating systems for outdoor surfaces, heated using coils with medium heat warm, for
example, pedestrian routes or playing field turf.




Fig. 3. Floor heating installation in single-family building, employing bluePERT pipes and KAN-therm Tacker system.

ty, employing bluePERT pipes and KAN-therm NET system.

Fig. 4. Floor heating installation in industrial facili

Fig. 5. Heating installation of outdoor patio employing KAN-therm system bluePERT pipes.
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Fig. 6. Ceiling cooling installation using heating and cooling panels of KAN-therm Wall system.

For all above areas of application KAN-therm system offers proven technical solutions such as insulation
and pipe fastening systems as well as modern devices and automation.

SYSTEM KAN-therm
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Underfloor installations design

Typical underfloor heating (or cooling) installation:

thermal insulation layer situated directly at the ceiling structure (with or without damp-proof insulation),
damp-proof layer that protects the insulation,

heat distributing layer in a form of poured or dry screed,

floor finishing layer.

Depending on the heating pipes arrangement, the EN 1264 standard distinguishes three (A, B, C) types of
surface installation design.

KAN-therm system solutions generally cover A and B type.

For floor heating:
Type A — pipes are located on the insulation or over the insulation placed inside the screed layer.
Type B — pipes are located in the upper part of the thermal insulation layer.

TYPEA TYPEB

1. Ceiling

2. Thermal insulation layer
3. Screed layer

4. Floor covering layer

Heating loops arrangement

Pipes arrangement depends on the nature of the room (its purpose, shape), cooling partitions distribution
(internal walls, windows), floor structure, as well as adopted pipes assembly technique. Two basic patterns
are applied: spiral (Fig. 7) and series (Fig. 8).

Spiral pattern ensures the most even heating surface temperature distribution, because supply and return
cables are arranged next to each other alternately. In the series pattern, the medium temperature is highest
at the beginning of the coil, subsequent coil series temperature, due to the cooling, becomes increasingly
lower, also the heating surface temperature decreases linearly. Therefore, the beginning of series pattern
coil should be arranged near the partitions with the highest heat loss (external walls, windows, terraces).

The reverse is true for the cooling function using floor surface and loops laid out in series pattern.

The choice of coil arrangement does not have an impact on general thermal efficiency of the surface heater
in a room, but it determines the temperature distribution on its surface.
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Fig. 7. Floor heating/cooling coil in spiral pattern.
Fig. 8. Floor heating/cooling coil in series pattern.

The combination of spiral and series patterns is also possible (Fig. 9), it ensures more balanced temperature
distribution, which is suitable for areas of elongated shape.
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Fig. 9. Floor heating/cooling coil in mixed arrangement: double series pattern.
Fig. 10. Floor heating/cooling coil in the spiral pattern, with an edge zone made on a single loop, arranged along the external walls or
surfaces with large glazing.

If there are places with partitions of exceptionally high heat loss in the room, e.g. near large window
and terrace openings, in their proximity, the loop spacing may be compacted by creating a peripheral
zone (Fig. 10, Fig. 11, Fig. 12). The standard width of such a zone is 1 m, with permissible floor surface
temperature of 31 °C for dry rooms and 35 °C for wet areas and bathrooms. The peripheral zone loops may
be integrated with the standard loops of the heating field, as they have common power supply and return
(Fig. 10, Fig. 11), they can also create a separate circuit (Fig. 12).
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Fig. 11. Floor heating/cooling coil in the series pattern, with an edge zone made on a single loop, arranged along the external wall or
surface with large glazing.

Fig. 12. Floor heating/cooling coil in the spiral pattern, with an edge zone made on a separate loop, arranged along the external wall
or surface with large glazing.



Coil heating pipes spacing is a significant parameter of a surface heater. It determines the size of thermal
flux, which is radiated by a heating surface, it also has an effect on the evenness of heat distribution on the
floor surface, as well as on the user’s feeling of comfort.

Standard heating pipe spacing is 10, 15, 20, 25 and 30 cm. Larger spacing in typical applications is not used,
due to the clearly perceived warmer and colder places on the floor surface. In the KAN-therm system, there
are also non-standard spacings, which are the result of pipes mounting boards structure (16,7; 25 or 33,3
cm for TBS boards).

During loop arrangement (especially in the series pattern) with specified spacing, the pipes bending radius
must be maintained. In case of small spacing, in order to maintain both spacing and required bending
radius, the direction change arc should be “omega” letter shaped.

Dilatation in surface heatings

The dilatation solutions are applied in order to prevent the negative effects of thermal expansion of
the heating pipes (floor, wall), which are subject to temperature changes. These include perimeter edge
dilatations and dilatation gaps.

Insulations of perimeter dilatation, apart from the functions related to boards thermal motions, also serve
as an acoustic and thermal insulation, which separates the boards from other perpendicular building
partitions.

Fig. 13. Examples of edge insulation in KAN-therm floor heating.

All heating plate contact points with vertical building partitions should be separated by a perimeter
dilatation (spacing of at least 5 mm must be maintained). Dilatation should also be performed along the
entire length of the doorway thresholds.




KAN-therm wall tape made of 8 x 150 mm polyethylene foam with laid out on the thermal insulation PE
foil apron, which protects against the ingress of screed, should be applied as an edge insulation. The tape
should be arranged from the floor support substrate, to the over the planned upper level of the covering,
and after performing the spout, it should be cut to the appropriate height (in case of elastic coverings,
should be flushed with the spout).

Heating plates distribution with dilatation gaps should be considered in the following cases:
— the board surface exceeds 40 m?,
—  board's sides length ratio is larger than 2:1,
—  the length of one side exceeds 8 m,
—  board'’s surface has a complex, other than rectangular shape (e.g. types L, Z etc.),
— heating plate is covered with various types of coverings.
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Fig. 14. Distribution of heating fields with dilatation gaps

Heating plates distribution should be taken into account in the technical design.

A gap (of the minimum width of 5 mm) must separate the board’s screed from the entire thickness of the
adjacent board, starting from the thermal insulation up to the covering layer. To perform dilatation gaps,
the KAN-therm dilatation profiles with feet, allowing to stick the tape to the insulation surface, are used.

Fig. 15. Performance of dilatation gap in case of
flooring made of soft covering.

Fig. 16. Performance of dilatation gap in case of
stone flooring.

. Ceiling.

. Thermal-acoustic insulation layer.
. Protective foil.

Heating screed.

. Dilatation gap.

. Soft covering e.g. wooden.

Joint.

. Adhesive mortar.

. Stone flooring
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In case of ceramic and stone boards, the distribution of heating plates should already be adjusted to their
size and arrangement at the design stage, so that the joints between the boards were located directly
above the dilatation gap. Joints in those places must be made of permanently flexible material, which is
resistant to elevated temperatures.

Pipes forming the heating loops cannot pass through any dilatation. Transit pipelines that supply individual
coils, which have to cross the dilatation gap, should be protected from damage by placing them inside
special dilatation profiles, which are made of tape of foamed PE, profiled rail and casing pipes of 40 cm
length (the endings of those pipes should be protected against ingress of liquid screed).

———
-

Fig. 17. Dilatation profile — way of transit pipes arrangement through dilatation.
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Fig. 18. Heating pipes dilatation in floor heating rules of performance.

1. Wall dilatations — wall tape (edge) with apron.
2. Boards dilatation — dilatation profile.
3. Dilatation joints for transition pipes.
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Fig. 19. Correct and incorrect distribution of heating field with a dilatation gap.

Heating and cooling screeds

Screed has two functions in the surface heating/cooling:

is a construction element that takes on the mechanical stress, being a result of permissible loads and
stresses, arising from thermal expansions (both screed and pipes),

serves as a layer that transfers heat or cooling to the room.

In the construction of floor heater type A (according to EN-PN 1264), performed using wet method, the
screed is arranged in a plastic form (spout), based on cement or gypsum (anhydrite) mortar. In B type
construction, the heating plate has a form of dry screed.

In both cases, the screed heating plate must be permanently separated from the building construction
elements with a dilatation gap, forming the so called floating floor.

All types of screeds, used to perform flooring in the constructions, can be applied in floor heating.
Regardless of the type of screed, every must have a proper thickness that guarantees the resistance to
assumed mechanical loads, must feature low porosity and high thermal conductivity, as well as good
plasticity during arrangement, which allows for a full contact of spout with heating pipes.

Arrangement and screed curing general requirements:

in order to protect laid pipes from damage, traffic routes should be designated, by laying out gangplanks
(e.g. made of wood planks),

prior to the screed laying, perform coils pressure test, ended with an execution protocol and acceptance
test (template on page 123),

during screed laying, maintain pressure in pipes of min 3 bars (6 bars recommended),
ensure that the room temperature is not lower than 5 °C,
protect against rapid change of environmental conditions (drafts, rain, sunlight),

ensure the conditions for performing proper heating pipes dilatation, in accordance with rules described
above,

prior to the arrangement, ensure that the thermal insulation plates and dilatation protecting against liquid
screed ingress are completely sealed,

heating plate cannot have contact with building construction elements,

ensure correct conditions for maintenance and annealing of the plate, in accordance with guidelines and
procedures set forth in “Screed heating protocol”,

prior to the covering arrangement check the humidity of the screed (see section:
"Floor coverings" on page 23),

in objects other than residential, of higher flooring permissible load, the type and thickness of screed must
be agreed with the constructor of the building.




=25 Cement screed

The consistency of cement screed while laying should be plastic. Ambient temperature cannot be lower than
5 °C, and poured layer of screed should be seasoned for minimum 3 days in the minimum temperature of
5 °C. For the next 7 days, the screed should be protected against rapid change of environmental conditions
(draft, sunlight) and not burdened with heavy items.

For typical in residential constructions cement screeds of parameters: compressive strength
20 N/mm? (class C20) and flexural strength 4 N/mm? (class F4), the spout thickness, counted from the top
of a pipe, should be less than 45 mm (approx. 65 mm from the top of thermal insulation).

It is allowed to use ready-made screeds, which are capable of producing spout of lesser thickness, while
maintaining the above mentioned strength parameters, due to the application of special supplements
(chemical substances or fibers).

When using ready-made or custom spouts, refer to manufacturer's recommendations.

While individually preparing a cement-based screed spout, a BETOKAN modifying admixture should be
added to the cement mortar, to improve its properties through:

reducing the amount of mixing water,

increasing the plasticity of the mixture,

improving screed’s hydrophobicity,

reducing the contraction of concrete board,

improving screed’s thermal conductivity by approx. 20%,
increasing the strength of prepared board,

reducing corrosivity in relation to steel.

Fig. 20. BETOKAN and BETOKAN Plus modifying admixture.

Due to the application of BETOKAN Plus admixture, it is possible to reduce the screed’s thickness to 2,5 cm
over the top of pipes (4,5 cm from the top of thermal insulation).

0 Note
Prior to the use of BETOKAN admixtures, read the terms of use and storage (on the packaging).
0 Preparing a standard screed spout of total thickness of 6,5 cm, using BETOKAN admixture.

Use amount of 0,25-0,6% in relation to the mass of cement (on average 200 ml per 50 kg of cement)
together with mixing water and aggregate.




Composition of cement mortar:

CEM1 32.5 R cement (per EN 197-1:2011) — 50 kg,

aggregate (60% sand of up to 4 mm granulation and 40% of gravel of 4—8 mm granulation) — 225 kg,
16-18 litres of water,

BETOKAN 0,2 kg (~0,4% weight of cement).

The sequence in which components should be added:

water (10 ) > BETOKAN (0,2 I) > aggregate (50 kg, approx. 30 I) > cement (50 kg) >
aggregate (175 kg, approx. 110 1) > water (6-9 I).

Preparing a standard screed spout of total thickness of 4,5 cm, using BETOKAN Plus admixture.

When the board is 4,5 cm thick, the average consumption of BETOKAN Plus admixture is 10 kg per 7,5 m?
of floor (30-35 kg per 1 m®) of concrete.

Composition of cement mortar:

CEM1 32.5 R cement (per EN 197-1:2011) — 50 kg,

aggregate (60% sand of up to 4 mm granulation and 40% of gravel of 4—8 mm granulation) — 225 kg,
8-10 litres of water,

BETOKAN Plus 5 kg (~10% weight of cement).

The sequence in which components should be added:

aggregate (50 kg approx. 30 I) > cement (50 kg) > water (8 I) > BETOKAN Plus (5 kg) >
aggregate (175 kg, approx. 110 I) > water (until consistency becomes plastic)

The bonding period of cement screed is 21-28 days, only after this time the heating can be started.
Preliminary heating of screed is made when the medium temperature is approx. 20 °C for 3 days, and then
it is heated with maximum working temperature for the next 4 days. On such prepared floor, ceramic and
stone floor coverings can be laid.

If designed coverings (e.g. panels, parquets) require a low humidity of screed, it should be dried. The
process can be started after 28 days since screed arrangement at the medium temperature of 25 °C.
Then, raise the temperature every 24 hours by o 10 °C, until reaching temperature of 55 °C. Maintain this
temperature until the flooring reaches the desired humidity.

Seasoning and annealing of screed should be performed in accordance with the procedure set forth in
“Screed annealing and maintenance protocol”.

Anhydrite screed usually has a liquid consistency. During arrangement, the ambient temperature cannot
be lower than 5 °C, and poured layer of screed should be seasoned for minimum 2 days in the minimum
temperature of 5 °C. For the next 5 days, the screed should be protected against rapid change of
environmental conditions (draft, sunlight) and not burdened with heavy items.

Gypsum screeds are sensitive to humidity, the spouts should be protected against it both during the
seasoning and exploitation.

The arrangement and maintaining procedure of anhydrite screed should be performed strictly in accordance
with mixture manufacturer's recommendations.
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Screed reinforcement

In typical applications (e.g. in residential construction) the reinforcement of floor screed layer is not
necessary.

If higher permissible loads are expected, the screed of higher strength class should be applied (while also
taking into account the thermal insulation mechanical properties).

The application of reinforcement in surface heating spouts does not significantly impact strength of the
floor, it can, however, limit the contraction joints dimensions. Suitable fibers added to the mixture or
fiberglass mesh or steel wire may be applied for screed reinforcement. KAN offers a convenient fiberglass
mesh of 13 x 13 mm grid. The mesh should be arranged over the pipes in the upper part of screed layer.
Reinforcement made by mesh must be interrupted at the dilatation gaps zone.

Floor coverings in KAN-therm surface heating

In the KAN-therm surface heating/cooling system various types of floor coverings may be applied.
But, due to their significant influence on surface heater thermal efficiency, the materials of low thermal
resistance are preferred. It is assumed that this value (for covering and bonding layer) should not exceed
R=0,15 m?x K/W.

If at the design stage it is impossible to determine the type of covering, the value R=0,10 m? x K/W can be
adopted for calculations.

Floor heating design must take into account the type of covering on the heating plate, as this layer
determines the transfer of heat to the room and influences the temperature of floor surface.

Thermal efficiency for individual KAN-therm surface heating systems, which takes into account the thermal
resistance of coverings, are provided in separate charts, attached to the handbook.

Tab. 1. Exemplary, indicative values of thermal conductivity resistances of various floor coverings materials

. o Heat conductivity
Floor covering Heat conductivity A Thickness [mm] resistance R
material [W/m x K] [m2 K/W] =

Ceramic tiles 1,05 6 0,0057
Marble 2,1 12 0,0057
:’tI::ees made of natural 12 12 0,010
Carpets - - 0,07-0,17
PVC floor lining 0,20 2,0 0,010
Mosaic parquet (oak) 0,21 8,0 0,038
Plank parquet (oak) 0,21 16,0 0,076
Laminate 0,17 9 0,053

For calculations, with sufficient precision, the following values of thermal resistance may be adopted (taking
into account the bonding layer) R [m? K/W]:

ceramics, stone: 0,02,

PVC coverings: 0,05,

parquet of thickness up to 10 mm, carpet of thickness up to 6 mm: 0,10,

parquet of thickness up to 15 mm, carpet of thickness up to 10 mm, floor panel with underlay: 0,15.




All types of floor coverings and glues applied for laying those coverings of heating plates, cannot radiate
harmful substances at elevated temperatures, for this reason they should have labelling, which authorise
their use in floor heating. Those materials, especially glues, are exposed to high temperatures, which
exceed 40 °C at the level of glue layer.

f—

Fig. 21. Example of materials applied in floor heating labelling.

All coatings, and especially flexible plastic coverings, should be precisely glued on the whole surface,
without bubbles, which unnecessarily increases covering'’s thermal resistance.

It is possible to lay coverings not bonded with the substrate (e.g. floor panels), but only if special floor
heating substrates are applied.

Laying of external floor layer can be performed after pre-annealing of screed, at the flooring temperature
of 18—20 °C. Prior to the arrangement the humidity of the substrate should be verified. Maximum moisture
content in heating screeds prior to the floor covering laying is presented in the table below. Laying of floor
coverings should be performed in accordance with flooring manufacturer’'s recommendations.

Glue mortars and joints, due to the differences in covering and substrate elongation, must have proper
durability and elasticity. Boards joints should overlap dilatation gaps of heating fields.

Carpets require higher supply temperatures. If they have the manufacturer’s certification, they can be
applied in floor heating. They should be sticked to the substrate along the whole surface.

The humidity of parquet or mosaic during laying cannot be higher than 8-9%. The parquet should be
laid on the screed of temperature in the range of 15-18 °C. The recommended maximum operation
temperature of surface is 29 °C, avoid laying parquet on thickened edge zones.

Tab. 2. Maximum permissible moisture content in heating screeds [%]

Type of floor covering

Textile and elastic coverings 1.8 0,3
Wooden parquet 1,8 0,3
Laminated floors 1,8 0,3

Ceramic tiles or natural

stone and concrete products 20 03

The floor covering substrate humidity should be measured in at least 3 places per room (or per each area
of up to 200 m?).
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KAN-therm underfloor heating
and cooling systems

KAN-therm Tacker system

The design of radiant heating composed of KAN-therm Tacker boards is classified (according to EN 1264
standard nomenclature) as type A, performed using the wet method. Pipes should be fixed to the insulation
with plastic clips, using a special tool, so called Tacker (KAN-therm Tacker system), and then covered with
liquid screed. After binding period, followed by annealing, the floor is laid on the screed.

Application
Floor heating (or cooling) in residential and general construction.

Advantages
quick assembly using the Tacker tool,
wide variety of thermal insulation boards,

the possibility of mounting pipes with any spacing and in various configurations (series pattern and spiral
pattern),

manual and mechanical heating pipes mounting,
the possibility of application for floors exposed to considerable permissible loads.
Tab. 1. KAN-therm thermal insulations in underfloor heating/cooling

KAN-therm Tacker

esieton e [mm] m

Useful dimensions

width x length [mm] 1000 x 10000 1000 x 10000 1000 x 5000
Usable area [m?/roll] 10 10 5
'[I":ivjzzillz)c;nductivity coefficient A 0,038 0,038 0,038
Thermal resistance R, [m2K/W] 0,53 0,79 1,32
Sound attenuation dB — — _
Max load kg/m? (kN/m?) 3000 (30) 3000 (30) 3000 (30)




Tab. 2. KAN-therm Tacker system — minimum requirement for insulation thickness according to PN-EN 1264

System insulation Supplementary insulation Total insulation resistance Total insulation thickness
A thickness B thickness R[m2K/W] C [mm]

Required insulation thickness above the heated room R, =0,75 [m2K/W] (Fig. 22 or Fig. 23)

Tacker EPS100 30 mm — 0,79 30

Tacker EPS100 20 mm styrofoam EPS100 20 mm 1,06 40

Required insulation thickness above the room heated to lower temperature, as well as above the room, which is not heated or a
room placed on the ground R, =1,25 [m*K/W] (Fig. 23 or Fig. 24)

Tacker EPS100 50 mm — 132 50
Tacker EPS100 30 mm styrofoam EPS100 20 mm 1,32 50
Tacker EPS100 20 mm styrofoam EPS100 40 mm 1,58 60

Required insulation thickness for floor in contact with the outside air
(Tz = 0 °C) R,=1,25 [m*K/W] (Fig. 23)

Tacker EPS100 50 mm — 132 50
Tacker EPS100 30 mm styrofoam EPS100 20 mm 1,32 50
Tacker EPS100 20 mm styrofoam EPS100 40 mm 1,58 60

Required insulation thickness for floor in contact with the outside air
(0°C > Tz > -5 °C) R,=1,50 [m*K/W] (Fig. 23)

Tacker EPS100 50 mm — 132 50
Tacker EPS100 30 mm styrofoam EPS100 20 mm 1,32 50
Tacker EPS100 20 mm styrofoam EPS100 40 mm 1,58 60

Required insulation thickness for floor in contact with the outside air
(-5 °C = Tz > -15 °C) R,=2,00 [m*K/W] (Fig. 23)

Tacker EPS100 50 mm styrofoam EPS100 30 mm 2,11 80
Tacker EPS100 30 mm styrofoam EPS100 50 mm 2,11 80
Tacker EPS100 20 mm styrofoam EPS100 70 mm 2,37 90

0 Note

EN 1264 provides minimum requirements for thermal insulation thickness. In addition it is based on
ambient temperature range -5 °C > Tz > -15 °C, while for the climate conditions in some of regions,
ambient temperature may falls within different range.

Therefore, in order to ensure energy efficiency conditions, standard requirements or other national
guidance must be extrapolated.




26

Elements of KAN-therm Tacker system floor heater

o
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Fig. 22. Floor heater with KAN-therm Tacker system
W@% % board on the ceiling above an internal room.

=0 "BE 1. Wall.

o :
e ".‘.‘I £ oy 2. Plaster layer.
AR 3. Baseboard.
o | N 4. Armor joint.
% 5. Floor lining.

O 6. Screed.

3 9 1 7. Pipe clip.
< 8. KAN-therm heating pipe.

9. Wall tape with PE protective apron.

10. KAN-therm Tacker system board of thickness
A with raster foil.

11. Concrete ceiling.
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Fig. 23. Floor heater with KAN-therm Tacker system

W@% % board and supplementary insulation on the ceiling

above internal not heated room and on the ceiling
in contact with outside air.

Wall.

. Plaster layer.

. Baseboard.

Armor joint.

. Floor lining.

Screed.

. Pipe clip.

. KAN-therm pipe.

. Wall tape with PE protective apron.
10. KAN-therm Tacker system board of thickness
A with raster foil.

11. Supplementary board of thickness B.
12. Concrete ceiling.
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Fig. 24. Floor heater with KAN-therm Tacker system
board and supplementary insulation and damp-

K RKRKIRKRKIKIK KR
LRI %
proof coating on the ceiling laid out on the ground.
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Wall.

. Plaster layer.

. Baseboard.

Armor joint.

. Floor lining.

Screed.

. Pipe clip.

. KAN-therm pipe.

. Wall tape with PE protective apron.

10. KAN-therm Tacker system board of thickness
A with raster foil.

11. Supplementary board of thickness B.
12. Damp insulation (only at the ground!).
13. Concrete ceiling.
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wall tape of foamed PE, with foil apron, dimensions 8 x 150 mm,

styrofoam board with KAN-therm Tacker EPS 100 metallised, laminated foil or polypropylene fabric (20, 30
and 50 mm thickness),

additional thermal insulation in the form of ESP100 styrofoam boards of 20, 30, 40 and 50 mm thickness,
clips for mounting pipes of 14-20 mm diameter,
adhesive tape,

KAN-therm system PEXC, PERT, PERT? and bluePERT pipes with EVOH layer of 16 x2, 16 x2,2, 18 x 2, 20 x 2
and 20 x 2,8 diameter or KAN-therm system PERTAL, PERTAL? and bluePERTAL pipes with aluminum layer
of 14x2,16x2,16x2,2,20x 2, 20 x 2,8 diameter,

screed BETOKAN additive.

Tab. 3. Approximate unit consumption of materials [quantity/m?]

The amounts at pipe spacing [cm]

10 6,3 5 4 33

Item designation

KAN-therm pipes m

Pipe clip unit 17 12 11 9 8

Adhesive tape m 1 1 1 1 1

Tacker system insulation m? 1 1 1 1 1

Supplementary insulation (if present) m? 1 1 1 1 1

Wall tape 8 x 150 mm m 1,2 1,2 1,2 12 12
BETOKAN supplement (at 6,5 cm screed) kg 0,2 0,2 0,2 0,2 0,2

0 Tables for thermal calculation of floor heating and cooling performed in KAN-therm Tacker system

are provided in separate charts, attached to this handbook.
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Fig. 25. KAN-therm Tacker system floor heating/cooling.

Assembly guidelines

General requirements

Laying of floor heating/cooling should be preceded by window and door frames mounting and completion
of plastering. Works should be performed in the temperature above +5 °C. If the floor is laid on the surface

laying on the ground, the damp insulation should be executed prior to the laying of acoustic and thermal
insulation.

The surface must be dry, clear, flat and even, in order to lay the system boards. Impurities should be
removed and the discrepancy of levels compensated if necessary (with filler or levelling mortar). The
acceptable tolerance of the support substrate unevenness for the floor heating installation is:

Surface unevenness [mm]
Distance between measuring points [m]
Wet system Dry system
2
4

0,1 5
1 8
4 12 10
10 15 12

15 20 15




Assembly stages
o

S : e

1. Assembly the installation cabinet and manifold. Expand the wall tape with a plastic apron along the walls, columns, frames, etc.
2.1f required, lay the acoustic insulation or additional thermal insulation on the whole surface.
Start the assembly of KAN-therm Tacker thermal insulation with metallised or laminated foil along the wall.

o

3. Subsequent strips on insulation should be laid about expounding the protruding tabs of foil on adjacent plates. The adjacent
insulation strips must be consistent with the grid lines. Contact points of all edges must be sealed with an adhesive tape as the
laying of subsequent strips progresses.

The surfaces in cavities, frames should be complemented with the unused portions of the thermal insulation (while sealing the
contact edges with a tape). Lay the PE foil apron fixed to the wall tape on the Tacker boards and seal it with an adhesive tape.

4. Proceed to the laying of pipes on the insulation, starting from the manifold. The assembly must be performed by two people. Pipes

can be laid in any configuration (series pattern and spiral pattern) with a spacing of 10-30 ¢cm and increment of 5 cm, using the

printing on the foil, in order to arrange them evenly. While changing direction be aware of the permissible bending radius of the
pipe.

Pipes are mounted to the insulation with plastic clips either manually or by using the tool — Tacker, which significantly quickens the

work.

Pipes on the approach to the manifold must be arranged in plastic curves. To avoid the overheating of screed at pipes congestion

(close to the manifold), arrange them in casing pipes or thermal insulation.

If the partition of hotplates with dilatation is necessary, a dilatation profile with an adhesive flange should be mounted at the line of
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Acceptance forms). After the test, leave the pipes under pressure (min 3 bars).

Cover the surface with arranged pipes with screed of thickness and parameters provided in the project. After screed binding proceed
to screed curing (annealing) in accordance with the procedure described in the Acceptance forms section, and then, after verifying
the humidity of the screed, begin the arrangement of floor lining.
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3.2 KAN-therm Rail system

In case of heating/cooling board performance with wet method (type A), the only difference between the
KAN-therm Rail system and the KAN-therm Tacker system is the method of attaching pipes to the thermal
insulation. Pipes are arranged on the thermal insulation in Rail plastic rails, mounted to the insulation by
means of metal pins, dowels or adhesive tape.

The KAN-therm Rail pipe assembly system is also applicable in:

—  the constructions of underfloor heating and cooling performed using dry method with an air gap, for
example floor heating systems laid on joists. See section “Sports floor heating in KAN-therm system”,

- outdoor surfaces heating/cooling systems, for example turf of playing fields or ice rink plate (strips for
pipes of 18, 20 and 25 mm diameter).

"

0 System elements - section “Pipe assembly systems in KAN-therm surface heating/cooling

A e Ty W -ﬁ-h IR -;* Li . =
KAN-therm NET is a system of heating pipes mounting on various types of surfaces (on thermal insulation,
on the ground, on concrete base). The design of heating (or cooling) installation may differ depending
on the applied thermal insulation (or lack thereof) and on the type and thickness of layers over the pipes.

Pipes are mounted on the laid on the insulation mat (grid), made of 3 mm wire with a mesh of 150 x 150 mm,
using plastic bands or holders (clips) placed on the grid.

The wire grid can be arranged on the KAN-therm Tacker system styrofoam boards or standard EPS
styrofoam boards with an unfolded PE damp-proof folil, fixed to the boards by means of plastic dowels.
KAN-therm NET system may be applied for mounting of pipes in the monolithic constructions, for example
thermo-active ceilings, and for arranging pipes in the outdoor surface heating systems, for example traffic
routes.

0 Elements of the system are presented in section “Pipe assembly systems in KAN-therm surface
heating/cooling”




3.a KAN-therm Profil system

The construction of surface heater composed of KAN-therm Profil system boards may be classified as type
A, performed using wet method, according to the EN 1264 standard nomenclature. Pipes are placed, by
pressing, between special tabs, profiled on the thermal insulation (styrofoam).

0 Application
Floor heating and cooling in residential and general construction.

Advantages
—  fast assembly due to easy fixing of heating pipes, as well as simple system boards arrangement,
—  lesser consumption of screed,

—  the possibility of mounting pipes with any spacing and in various configurations (series pattern and spiral
pattern),

- secure mounting of pipes,
- the possibility of application in floors exposed to considerable permissible loads.

Tab. 4. Thermal insulation technical specifications

KAN-therm Profil system

Profil2 EPS 200 | Profil4 EPS 200 Frons Profil1 EPS T-24
SN with PS foil without foil A with PS foil
1 20 1 30-2

Overall thickness [mm] 32 47 20 51
Dimensions width x length [mm] 850 x 1450 1120 x 720 850 x 1450 850 x 1450
Useful dimensions width x length [mm] 800 x 1400 1100 x 700 800 x 1400 800 x 1400
Usable area [m*/board] 1,12 0,77 1,12 1,12
Thermal conductivity coefficient A [W/(m x K)] 0,036 0,036 — 0,040
Thermal resistance R, [m2K/W] 0,31 0,56 — 0,75
Sound attenuation dB — — — 28
Max load kg/m? (kN/m?) option 6000 (60) 6000 (60) — 500 (5)

1. Profil1
2. Profil2
3. Profil3
4. Profil4
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Tab. 5. KAN-therm Profil system — minimum requirement for insulation thickness according to EN 1264

System insulation
A/Ac* thickness

Required insulation thickness above the heated room R, =0,75 [m?K/W] (Fig. 26 or Fig. 27)

Profil1 30/50 mm — 0,75 30
Profil2 11/31 mm styrofoam EPS100 20 mm 0,84 31
Profil4 20/47 mm styrofoam EPS200 20 mm 1,09 40
Profil3 0/20 styrofoam EPS100 30 mm 0,79 30

Required insulation thickness above the room heated to lower temperature, as well as above the room, which is not heated or a
room placed on the ground R =1,25 [m2K/W] (Fig. 26 or Fig. 27)

Profil1 30/50 mm styrofoam EPS100 20 mm 1,28 50
Profil2 11/31 mm styrofoam EPS100 40 mm 1,36 51
Profil4 20/47 mm styrofoam EPS200 30 mm 1,35 50
Profil3 0/20 styrofoam EPS100 50 mm 1,32 50

Required insulation thickness for floor in contact with the outside air
(Tz 2 0 °C) R,=1,25 [m*K/W] (Fig. 27)

Profil1 30/50 mm styrofoam EPS100 20 mm 1,28 50
Profil2 11/31 mm styrofoam EPS100 40 mm 1,36 51
Profil4 20/47 mm styrofoam EPS200 30 mm 1,35 50
Profil3 0/20 styrofoam EPS100 50 mm 1,32 50

Required insulation thickness for floor in contact with the outside air
(0 °C > Tz >? -5 °C) R,=1,50 [m?K/W] (Fig. 27)

Profil1 30/50 mm styrofoam EPS100 30 mm 1,54 60
Profil2 11/31 mm styrofoam EPS100 50 mm 1,63 61
Profil4 20/47 mm styrofoam EPS200 40 mm 1,61 60
Profil3 0/20 mm styrofoam EPS100 60 mm 1,58 80

Required insulation thickness for floor in contact with the outside air
(-5 °C 2 Tz 2 -15 °C) R,=2,00 [m*K/W] (Fig. 27)

Profil1 30/50 mm styrofoam EPS100 50 mm 2,07 80
Profil2 11/31 mm styrofoam EPS100 70 mm 2,15 81
Profil4 20/47 mm styrofoam EPS200 60 mm 2,14 80
Profil3 0/20 mm styrofoam EPS100 80 mm 2,11 100

*Ac - total height of insulation system

Note

EN 1264 provides minimum requirements for thermal insulation thickness. In addition it is based on
ambient temperature range -5 °C > Tz > -15 °C, while for the climate conditions in some of regions,
ambient temperature may falls within different range.

Therefore, in order to ensure energy efficiency conditions, standard requirements must be extrapolated.
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Fig. 26. Floor heater with KAN-therm Profil
system board on the ceiling above an internal
room.

. Wall.

. Plaster layer.

. Baseboard.

. Armor joint.

. Floor lining.

Screed.

. KAN-therm pipe.

. Wall tape with PE protective apron.

. KAN-therm Profil system board of
insulation thickness A and total height Ac.
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10. Concrete ceiling.

Fig. 27. Floor heater with KAN-therm Profil

e system board and supplementary insulation
XX XXXXXXXXXXK, on the ceiling above internal not heated room
: B and on the ceiling in contact with outside air.

. Wall.

. Plaster layer.

. Baseboard.

. Armor joint.

. Floor lining.

Screed.

. KAN-therm pipe.

. Wall tape with PE protective apron.

. KAN-therm Profil system board of
insulation thickness A and total height Ac.
10. Supplementary board of thickness B.
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11. Concrete ceiling.
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Fig. 28. Floor heater with KAN-therm Profil3 system
board and supplementary insulation on the ceiling
above the internal not heated room and on the
ceiling laid out on the ground (damp insulation
required!).

Wall.

. Plaster layer.

. Baseboard.

Armor joint.

. Floor lining.

Screed.

KAN-therm pipe.

. Wall tape with PE protective apron.

. KAN-therm Profil3 system board of total
height Ac.

10. Supplementary board of thickness B.
11. Concrete ceiling.
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Fig. 29. Floor heater with KAN-therm Profil system
board and supplementary insulation and damp-
proof coating on the ceiling laid out on the ground..

Wall.

. Plaster layer.

. Baseboard.

. Armor joint.

Floor lining.

Screed.

. KAN-therm pipe

. Wall tape with PE protective apron.
KAN-therm Profil system board of insulation
thickness A and total height Ac.

10. Supplementary board of thickness B.
11. Damp insulation (only at the ground!).
12. Concrete ceiling.
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C=A+B

wall tape of foamed PE, with foil apron, dimensions 8 x 150 mm,

Profil1 30 mm — profiled EPS T-24 styrofoam board, with PS foil and tabs, dimensions 0,8 x 1,4 m,
Profil2 11 mm — profiled EPS200 styrofoam board, with PS foil and tabs, dimensions 0,8 x 1,4 m,
Profil4 20 mm — profiled EPS200 styrofoam board, with tabs, dimensions 1,1 x 0,7 m,

Profil3 — profiled mat made of PS foil, with tabs, dimensions 0,8 x 1,4 m,

additional EPS100 thermal insulation of 20, 30, 40 or 50 mm thickness,

KAN-therm system PEXC, PERT, PERT?, bluePERT pipes with EVOH layer, of 16x2, 16x2,2 and 18x2
diameter or KAN-therm system PERTAL, PERTA