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Danfoss electrical heating systems

All heat moves upwards! This simple 
fact explains why a floor heating system 
provides more comfortable heat, than the 
alternative radiator system. The radiator 
system provides convective air move-
ment up to head height and ceiling, only 
to travel downwards and return as a cold 
draft around ones feet.

Heating systems in 
floor constructions

Electrical floor heating systems for 
indoor heating can be divided into  
3 main heating categories (types):

• Comfort floor heating;
• Total or  Direct heating;
• Accumulating heating.

Find more details and information 
for application for heating system in 
Application manual.

Comfort Floor Heating
Comfort Floor Heating or “Warm Floor” 
system provides heated floor surface, 
in any rooms, and especially used for 
bathrooms and kitchens. Comfort 
floor heating can be used in any room 
fitted with another heating system to 
provide required air temperature, for 
example water based radiators on the 
walls.

Recommendation: output for 
comfort floor heating systems should 

be no less than 120 W/m², unless any 
special restrictions are specified.

The following power outputs for 
comfort floor heating systems are 
recommended based on floor 
constructions, insulation levels, surface 
types, room air temperature and 
individual user preferences: 

• Wooden floor constructions – no 
more than 100 W/m²;

• Dry rooms, thermal insulated 
floors – 100 W/m² or more; 

• Floors without thermal insulation –  
130-160 W/m²; 

• Wet rooms – 150-180 W/m²; 
• Low voltage, insufficient insulation,  

covered balcony slabs –  
160-200 W/m²; 

• maximum output in floor 
construction – should not exceed 
200 W/m².

Total (Direct) floor heating
Total or Direct electrical floor heating 
is the only heating system installed 
in a room (or area) for maintaining a 
user specified room temperature. It 
is ensured by adjusting floor surface 
temperature, due to the changeable 
heat transfer from the surface of the 

floor. Such a system is regulated by 
a thermostat with air & floor or only 
room temperature sensor.

Output of a heating system is chosen 
based on the level of calculated 
heat loss (in Watts). Energy, which is 

provided via a floor heating system, 
must cover heat loss and support a 
specified air (room) temperature.

Accumulating heating via electrical floor heating system
Danfosses accumulating heating system 
is designed to be used in houses, 
offices, and factories where there is an 
opportunity to use electricity during 
low tariff periods.

The heating cables are embedded 
in a thick layer of concrete (7-15 cm) 
typically >10 cm, that accumulates the 
heat produced during the low tariff 

period. The bigger amount of concrete is 
installed, enveloping the heating cables, 
the bigger is the thermal capacity of the 
floor (more energy can be stored).

A low tariff period of e.g. eight hours 
during night means that the cables/
mats have eight hours to generate the 
required amount of heat to be released 
over approximately the next 16 hours 

before the next low tariff period sets in. 
So output for this accumulating system 
has to be 3 times higher than output of 
direct heating system.

Normally, the installed output of an ac-
cumulating heating system is between: 
125-200 W/m².
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Electrical heating system floor constructions

Danfoss designs and produces heating 
equipment: cables, mats, heating 
elements, thermostats, fixings, to 
fulfill installation requirements for 
the  following, most common floor 
constructions:

1. Thick (>3 cm) concrete floor 
construction;

2. Thin (<3 cm) floor and similar floor 
constructions;

3. Wooden floors:
• wooden floor on joists;
• floor with wooden surface and 

concrete or wooden subfloor;
• ECdry – special heating 

elements/mats for dry installation 
under laminate

• EFCI – heating system with 
heat distribution plates under 
laminate.

Cable heating in thick concrete floor construction
Most used floor construction is where 
heating element is installed in concrete. 
Heating cables, or mats are embedded 
in layer of concrete and normally placed 
in the lower part of a finish (top) layer of 
concrete. For Direct Floor Heating and 
Comfort Floor Heating systems typical 
thickness of concrete, above the cables, 
is: 3-7 cm.

Electrical heating system in thin floor construction
Danfoss has designed a special 
heating system: thin heating mats, for 
application where the construction 
height of the floors needs to be low. 
Thin heating mats require a height of 
approx. 3-4,5 mm, which is less than 
layer’s height of most used tiles glue 
(adhesive, self-leveling compound) 
materials.

Heating in wooden floors
Danfoss heating system can be 
installed in all kinds of wooden floors, 
as long as the installation requirements 
are observed and followed.

Installed output
There are few limitations to be observed 
when installing floor heating in con-
junction with the wooden floors, like: 

1. The installed output in wooden 
floors with wooden subfloor must 
not exceed 55 W/m².

2. The installed output in wooden floors 
on joists must not exceed  80 W/m².

3. The installed output in tile floors lying 
on wood must not exceed 100 W/m².

4. The installed output in thin floor 
(thickness <3 cm, e.g. mats in tile 
glue) must not exceed 100 W/m². 

5. The installed output in thick 
concrete floor (thickness >3 cm) 
must not exceed 150 W/m².

Recommendation: a floor sensor 
should always be used in order to 
control the temperature in the floor.

1   – Thermostat 
2   – Tiles
3   – Tiles glue for heated floors
4   – Primer
5   – Finish/top layer of concrete
6   – Conduit plastic tube for sensor (sealed           
         at  the end)
7   – ECfast fitting band
8   – Connection cable and muff
9   – End muff
10 – Twin conductor heating cable
11 – Separating layer e.g. thin concrete 
         covering
12 – Thermal insulation
13 – Concrete base
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1   – Thermostat
2   – Tiles
3   – Tile glue/adhesive for heated floors
4   – Primer
5   – Pipe is sealed at the end 
6   – Conduit pipe for floor temperature sensor
7   – Connection cable and muff
8   – End muff
9   – Twin conductor heating mat
10 – Concrete
11 – Thermal insulation
12 – Concrete base
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Cases

TAS EVLER,  
Tas Evler, Antalya

Situated within the idyllic countryside 
of Isla mlar, these charming new 
built stone villas are set amongst 
peaceful woodland and pine forest 
surroundings. Styled and designed to a 
high quality finish. 

Project Size: 
• 16 Villas – 4000 m² 

Products:
• Heating cables:  

13750 m of ECflex 18T
• Thermostats:  

200 pcs. ECtemp Touch
• Accessories: 

210 pcs. ECfast

TURNING TORSO, 
Malmö, Sweden

In the 54 storey tall Turning Torso 
Danfoss supplied the heating cables 
for the bathrooms in the otherwise 
water heated building. 

The low build-up height of heating 
systems creates an advantage. 

Project size:
• 180 bathrooms

Products:
• Type of cable: ECflex 10T 

For more case stories for electric indoor heating visit www.devi.com.


