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tion of under floor heating can be exploited in 
full. The illustrations above compares under floor 
heating to common heat installations.

Air heating Under floor heating
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Temperature distribution in rooms with high ceilings.

Floor material
All types of floor material (wood floors, lamina-
tes, ceramics, vinyl, etc.) are compatible with un-
der floor heating. For more information on wood 
floors and ceramic floors, see the heading ”Wood 
floors above under floor heating” and ”Ceramics 
and under floor heating”. The nature and thick-
ness of the floor material are parameters we take 
into consideration in design. Floors that can feel 
cold; for example ceramics, concrete and vinyl 
flooring, become pleasant to walk on with un-
der floor heating. Under floor heating has an ef-
ficient drying effect that can be beneficial in bath 
and shower areas, as well as entrances, workshop 
floors, etc. Construction regulations (in Scandina-
via) for areas intended for children, for example 
kindergartens, require 20°C as the lowest floor 
temperature, ideal for under floor heating. We 
would always recommend this even where regu-
lations do not exist.

Wood floors on underfloor heating
Wood is a living floor material able to absorb and 
expel moisture from ambient air and materials in 
its surroundings. This makes the floor ”live”, that 
is, it will expand and shrink dependent on hu-
midity. When humidity is low this may result in 
shrinkage, but when humidity is high, this may 
result in expansion. 

Solid wood floors are more likely to move than 
laminated flooring. The size of the gaps depends 
largely on the width of the board/block. Narrow 

Temperature distribution / Comfort
LK Floor Heating is a low-temperature system 
using heated water circulating in PE-X pipes 
installed within the floor construction. Heat is 
transferred from the pipes to the floor, then, 
predominantly by gentle heat radiation to the 
room. The entire surface of the floor gives off 
heat, which means that heat emission per square 
metre remains low. This gives a pleasant, even 
temperature of the floor surface, on average  
24-25°C, to maintain a (comfort) room temperatu-
re of 20°C at lowest outside design temperature. 
You should note that comfort levels are achieved 
at lower room temperatures than with conventio-
nal systems.

Heat transfer from the floor to all parts of the 
room and surrounding surfaces is accomplis-
hed primarily via radiation and a little convec-
tion. Due to the large heat-emitting surface of the 
floor, the convection currents are small, unlike 
with conventional radiators, which have a small 
heat-emitting surface and high surface tempera-
ture. The small convection currents give benefits 
for allergy and asthma sufferers, as dust and oth-
er particles do not swirl up to the same extent as 
with radiator and blown air heat installations.

Ideal temperature
Under floor heating gives practically ideal tem-
perature distribution in the room. Temperature 
distribution follows the human ideal tempera-
ture curve vertically, that is, a little warmer and 
more pleasant around the feet and a little cooler 
around the body and head. This means that the 
indoor temperature normally can be lowered by 
about 2°C with no loss in comfort.
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Ideal temperature curve.

In large rooms with high ceilings, for example, 
churches, storerooms, shopping centres, sports 
halls etc., the almost ideal temperature distribu-
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tem temperature, the thermal efficiency of a heat 
pump increases by about 3%. An under floor hea-
ting system normally maintains a system tempe-
rature about 10-20°C less than radiators, giving 
improved thermal efficiency of up to 30% and 
better.

Under floor heating system with heat pump.

Storage tanks
When burning wood, one or more storage (accu-
mulator) tanks are used to “magazine” heat and 
to increase the interval between firings. Since un-
der floor heating are low-temperature systems, 
the accumulator will be able to be discharged at 
a lower temperature than in a radiator system, 
which makes for fewer intervals between firings 
and consequently a higher degree of thermal ef-
ficiency. Compared to, for example radiators, 
when installing under floor heating smaller capa-
city accumulators can be chosen with the same 
firing interval, due to the longer discharge. Smal-
ler accumulator tanks save both space and invest-
ment costs.

District heating
Most suppliers of district heating today apply a 
so-called flow tariff, which means that the custo-
mer not only pays a fixed charge for heating con-
sumption, but also a flow charge, based on the 
difference between primary supply and return 
temperatures. The better the cooling, the lower 
the flow charge. Under floor heating has a bonus 
effect since the low return temperature from a 
under floor heating system results in a large dif-
ference between primary supply and return tem-
peratures.

boards/blocks move least, minimizing gap for-
mation, while broad boards and blocks expand 
the most, potentially forming larger gaps. Small 
parquet blocks and laminated wood floors mini-
mize gap formation.

The vast majority of solid wood floors are suita-
ble for underfloor heating with only few excep-
tions, such as beechwood and hard maple. These 
woods are more susceptible to movement than 
other wood, which makes for more gap forma-
tion. There are a few manufacturers who use an 
alternative method for floor manufacture, so-cal-
led ’press-drying’, where up to 60% of the wood’s 
cells are killed, stabilising the movement of the 
wood. In these cases, beech wood and hard map-
le are also considered suitable woods for under 
floor heating. “Engineered” solid wood floors of-
fer good performance characteristics too.

Ceramics and under floor heating
Take care to select ceramic tiles with a water ab-
sorption factor of max. 6%. Use only flexible fix-
ing adhesives and grouting compounds suitable 
for use with under floor heating. To form drai-
nage slope in wet areas use levelling/grout com-
pound specially intended for under floor heating 
and the type of floor joists in question. Follow 
local building regulations and supplier´s guide-
lines. 

Type of energy
LK Floor Heating are warm-water systems that 
give the designer greater freedom to choose bet-
ween, and even combine different types of ener-
gy, such as oil, gas, district heating, solar energy, 
heatpumps, wood, pellets and many others. The 
system does not tie the designer to any one type 
of energy or one energy tariff – the owner will 
always be able to change.

Heat pumps
The thermal efficiency of a heat pump (often ex-
pressed in units of COP) increases significantly 
the smaller the temperature difference between 
its warm and cold sides. Since LK Floor Heating 
are low-temperature systems, they are parti-
cularly compatible with heat pumps. In general, 
for each degree of temperature decrease in sys-
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Guidelines for installing permafrost protection
To prevent formation of permafrost, an active 
permafrost protection system, consisting of PE-
Xa pipe loops is embedded in the concrete slab 
(see construction diagram below) at 300mm cen-
tres, designed to produce 15W/m². One metre in 
from the outer walls [the cold-stores edge zone] 
the pipes are laid at 150mm centres; the higher 
power output achieved prevents permafrost for-
ming during the winter beneath the edge of the 
building. Flow temperature is maintained at +15 
ºC. Further, an additional 1,5 - 2,0 metres width of 
insulation is also laid around the external perime-
ter of the cold-store to complete the cold-stores 
permafrost protection.

1

2

3

Construction of permafrost protection.

1. Heavy duty screed
2. Insulation ≥ 200 mm
3. Concrete slab with embedded PE-Xa pipe

A minimum of two sensors are installed in the 
concrete slab. One, located under the centre of the 
building, where the risk of permafrost forming is 
greatest during the summer, the second sensor is 
located at one of the corners of the building; this 
is often the most critical point during wintertime. 
If temperature drops to +3ºC or below, the per-
mafrost protection is activated. The system must 
be fitted with LED indicators to show whether 
the system is active or in stand-by mode.

Waste heat from refrigeration
Waste heat from refrigeration plant has, general-
ly, such low temperatures that only under floor 
heating can utillise the heat. An example is the 
use of waste heat from refrigerated food counters 
and freezers in supermarkets. The floor heating 
coils are located in the aisles between the freezers, 
countering the cold downdraughts, or,a alternati-
vely, providing comfortable heating under the ca-
shier seating lines. Waste heat can also be used to 
melt snow or keep customer and staff entrances 
or loading areas frost-free and floor surfaces dry. 

Under floor heating with waste heat from freezer cabinets.

Active frost protection for cold stores
When constructing cold-stores consideration 
should be given to preventing permafrost for-
ming under the building after commissioning. 
Active permafrost protection can prevent this. 
The illustration below shows how the tempera-
ture profile may look under a Cold Store with no 
permafrost protection. The temperature inside is 
-30°C, while the average annual temperature for 
the area is +8°C. Permafrost will, in a steady sta-
te, penetrate approximately 10 metres below the 
building.

Temperature profile in ground, with no frost protection.
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LK Clip Rail 16/20.

LK System Plate 30 (pipe dim. 16)
System plate 30 allows simple and fast laying of 
under floor heating and makes so-called ’snail 
pattern’ laying possible (see the chapter on pipe 
spacing and laying patterns). The system plate is 
made of 30 mm EPS with castellations to retain 
the pipe.

LK System Plate 30.

Laying on wood joists
LK HeatFloor 22 (pipe dim. 16)
The pipes are laid in a load-bearing 22 mm chip-
board flooring, fitted across the floor joists (max 
c/c 600 mm). The board has slots c/c 200 mm for 
fitting with aluminium heat distribution plates. 

Conversion
Under floor heating is not only a natural choice 
for new build, but also for converting from elec-
tric systems to warm water systems and for other 
refurbishment projects.

LK has developed low build height solutions 
for floor heating installations on existing floors. 
Doors and thresholds require only minimum al-
teration, due to the low build height. In the sec-
tion ”Installation systems” examples suitable for 
renovations requiring low build height, are illus-
trated - LK Slotted Board EPS 16, LK Clip Rail 12 
and LK Clip Rail 8.

Installation systems
Simple assembly
The assembly of under floor heating is much 
more straightforward than with many other hea-
ting systems. An installer can lay under floor hea-
ting installations of up to 100 m2 on solid floor 
constructions, including manifold assembly in 
less than one working day. As for material costs, 
under floor heating systems compare favourably 
with all other heating systems.

Below is a brief summary of all LK installation 
systems. For more detailed information on con-
struction principles, selection of surface layers, 
assembly, etc., see the assembly instructions for 
each system. For technical data on each product, 
see the LK Floor Heating product range catalo-
gue.

Laying in concrete or screed
LK Clip Rail 16 / 20 (pipe dim. 16/20)
LK Clip Rail 16 / 20 is used for laying in concrete 
slab, where supplementary insulation is already 
provided, or encapsulated in screed above an in-
sulating layer. The rail secures the pipe at an even 
depth and at the designed pipe spacing. The rail 
can easily be cut to length and is fixed to the in-
sulation using pipe staples or double sided adhe-
sive tape. The rail can also be laid on solid floors, 
by nailing the rail to the raw concrete with a nail 
gun.
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LK Heat Distribution Plate in cross battening (pipe 
dim. 16)
LK Floor Heating laid in cross battening is used 
on wood floor joists, where construction is built 
up with cross battening. The cross battening is 
fixed across or sunk along the floor joists. In the 
gaps between the cross battening LK Heat Distri-
bution Plates are laid.

LK Heat Distribution Plate in cross battening.

Laying on solid/load-bearing floors
LK Slotted Board EPS 30/50/70 (pipe dim. 16)
LK Slotted Board EPSPS is used when under 
floor heating is to be installed on solid floors and 
supplementary insulation is needed beneath. The 
slotted board comes in thicknesses of 30, 50 and  
70 mm. The board has a slot c/c 200 or c/c 300 
mm for fitting with aluminium heat distribution 
plates. Heat distribution plates are available in 
two different width measurements adapted to 
pipe distance c/c 200 or c/c 300 mm.The floor 
covering is laid ”floating” over the slotted board.

As the pipes are located close to the floor surface, 
efficient heat emission is achieved in combination 
with lower flow temperatures. Boards measuring 
600x1800x22 mm are equipped with grooves on 
all sides of the board. The boards are available in 
quality classes V20 quality for dry environments 
and V313 for environments with an RF of up to 
80%. 

LK HeatFloor 22.

LK Floor Joist Plate (pipe dim. 16)
LK Floor Joist Plate is intended for use on wood 
floor joists where the floor joists are at c/c dis-
tance of 600 mm and where a load bearing floor 
covering is to be laid directly over. The LK Floor 
Joist Plate is fixed directly on to the upper side of 
the floor joists.

LK Floor Joist Plate.
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build-up height is required. If, for example 9 mm 
laminated floor is chosen as the surface layer, the 
total height will be 33 mm.

LK HeatFloor 22 on existing floor with turning board XPE.

LK Slotted Board Silencio 36 (pipe dim. 16)
LK Slotted Board Silencio is a board system 
with documented good properties for reduction 
of footfall and air sounds. The Slotted Board is 
available in thickness 36 mm and is floated on 
solid floors. The boards are c/c 200 mm slotted 
and equipped with heat-distributing plates and 
pipes. The upper floor is floated above the slotted 
boards. 

LK Slotted Board Silencio on solid/load-bearing floors.

LK Slotted Board EPS 30/50/70, on existing floor

LK Foil Board 30 Silent
LK Foil Board 30 Silent is used for floating laying 
on a load-bearing floor construction in dry spa-
ces. The system is built using a 30 mm thick insu-
lation board of EPS with impact sound insulation 
for intermediate joists. The boards are fitted with 
a foil with a grid pattern for easy laying of un-
derfloor heating pipes using LK Staple Gun 3D 
Premium. The installation is covered with floor 
screed.

LK Foil Board 30 Silent, on existing floor

LK HeatFloor 22 (pipe dim. 16)
The pipes are laid in a 22 mm chip-board floor 
which is screwed or laid ”floating” on a solid, 
pre-insulated floor. The board is pre-routed at 
c/c 200 mm for fitting with aluminium heat dist-
ribution plates. The system is used when a low 
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LK Clip Rail 8.

LK Clip Rail 12 (pipe dim. 12)
LK Clip Rail 12 is normally used for minor reno-
vations, for example in bathrooms. The rail is fit-
ted with double adhesive tape for fixing against 
the sub-floor. Screed is applied over the under 
floor heating pipes before the floor covering is 
laid. Minimum build height is 24 mm exclusive 
of the floor covering.

LK Clip Rail 12.

LK Slotted Board EPS 16 (pipe dim. 12)
LK EPS 16 Slotted Board is designed for installa-
tion on load-bearing floors only, giving low con-
struction height. 12 mm heating pipes are laid in 
16 mm thick slotted boards made of high density 
EPS. The boards are providing extremely high re-
sistance to short and long term compression and 
are factory fitted with aluminium heat diffusion 
plates. These cover the entire surface, giving high 
efficiency heat distribution. When installing par-
quet or laminate floors, the heating panels are 
laid out ”floating”. 

Where ceramic tiles are to be used, EPS 16 plates 
are glued direct to the sub-floor. In dry areas, ce-
ramic tiling can be fixed (adhesive) direct to the 
heating panels. If a drainage slope is required for 
a shower booth, levelling compound (filler) is 
applied first. The EPS 16 system gives a building 
height of only 27 mm with 9 mm laminate floo-
ring. For ceramic tiling in dry areas it’s 26 mm. 
In wet areas with ceramic tiling, the minimum 
height by the floor drain is 38 mm. 

LK Slotted Board EPS 16.

LK Clip Rail 8 (pipe dim. 8)
LK Clip Rail 8 is normally used for minor renova-
tions, for example in bathrooms. The rail is fitted 
with double adhesive tape for fixing against the 
sub-floor. Levelling compound is applied over 
the under floor heating pipes before the floor co-
vering is laid. Minimum build height is 20 mm 
exclusive of the floor covering.
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MagiCAD och MagiCloud
Make your work efficient and productive. Take 
advantage of the opportunity to draw products 
for LK Floor Heating and LK Universal with  
MagiCAD for AutoCAD.

Together with MagiCAD, LK Systems has deve-
loped a plug-in for tap water and underfloor hea-
ting. The program facilitates the selection of LK 
manifolds and cabinets when creating a heating 
& plumbing project in MagiCAD. When the se-
lection of manifolds and cabinets is made in the 
program, a 3D drawing and technical data is im-
ported into the MagiCAD project. There is also 
a feature that compiles all material from LK in 
the project. The plug-in is developed for version 
2016.11-2018 of MagiCAD and AutoCAD 2015-
2018. Download the plugin and the pipe range at
www.magicad.com

LK Systems pipes and fittings can be downloa-
ded as 3D objects in MagiCloud. These are com-
patible with Revit and MagiCad for Revit.

Self-testing
LK provides various protocols for electrical, hea-
ting, water and sanitation “self testing”. These 
facilitate the self-testing for the installer and pro-
vide documentation for the quality controller of 
the installation procedure.

Plumbing safety regulations
LK Floor Heating fulfils Sweden’s plumbing sa-
fety regulations. LK Systems guarantees the fun-
ction of the product if the plumbing safety regu-
lations and the product´s assembly instructions 
have been followed correctly.

Technical approval
LK Floor Heating system holds technical appro-
val issued by Norwegian Sintef in accordance 
with building regulations TEK 10.

Building Product Declarations
Building product declarations for LK Floor Hea-
ting are available at LK’s website: www.lksys-
tems.se.

LK on the Internet
On the LK website: www.lksystems.se is all docu-
mentation for LK Floor Heating available. Here 
you will always find the latest updated versions 
of the technical description, project planning and 
assembly instructions, operation and maintenan-
ce instructions and product range.
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BIM Object

    
A selection of LK Systems products can be downlo-
aded as 3D objects at www.bimobject.com. These 
are compatible with both Revit and AutoCAD and 
others.

Standard calculation of UFH
Apply for access to the LK´s calculation program 
for UFH on our website. You will also get access 
to our standard calculation program for LK Uni-
versal/tap water system for quick answers on 
type of material, size, quantity and prices.
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