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European foreword 
This document (EN 50559:2013) has been prepared by CLC/TC 59X "Performance of household and similar 
electrical appliances". 

The following dates are fixed: 

• latest date by which this document has
to be implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2013-12-24 

• latest date by which the national
standards conflicting with this
document have to be withdrawn

(dow) 2015-12-24 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights. 

Foreword to amendment A1

This document (EN 50559:2013/A1:2020) has been prepared by CLC/TC 59X “Performance of household 
and similar electrical appliances”. 

The following dates are fixed: 

• latest date by which this document has
to be implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2021-03-18 

• latest date by which the national
standards conflicting with this document
have to be withdrawn

(dow) 2023-03-18 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CENELEC shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a mandate given to CENELEC by the European Commission and 
the European Free Trade Association, and supports essential requirements of EU Directive 2015/1188. 

For the relationship with EU Directive 2015/1188 see informative Annex ZZ, which is an integral part of this 
document. 

Full document details: BS EN 50559:2013+A1:2020

http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020
http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020


EN 50559:2013+A1:2020 (E) 

8 

Introduction 

No draft of this present preliminary standard has been published. 

A preliminary standard is the result of standardisation work which, due to certain reservations about the 
contents or due to a compilation process deviating from a standard, has not yet been published by DIN.  

The national working body UK 513.4 „Raumheizgeräte“ (Room Heating) of the DKE  Deutsche Kommission 
Elektrotechnik Elektronik Informationstechnik im DIN und VDE (http://www.dke.de) is responsible for this 
preliminary standard.  

In cases of a dated reference in the normative text, the reference is always applied to the issue being referred 
to. 

The correlation between the quoted standard and the relevant German Standard is given in so far as a 
correlation exists, fundamentally by means of the number of the relevant IEC-Publication.  

Example: IEC 60068 has been taken over by CENELEC as EN 60068, and incorporated into the German 
Standards as DIN EN 60068. 

!Annexes D, E and ZZ are added for the purpose of performance testing according to Commission 
Regulation (EU) 2015/1188." 

Full document details: BS EN 50559:2013+A1:2020
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1 Scope 

This European Standard applies to electrical underfloor heating of dwellings and all other buildings whose use 
corresponds to dwellings or is at least similar, having a maximum load bearing in use of 4 kN/m².  

This European Standard defines the main characteristics of electrical underfloor heating and establishes the 
method of testing of these characteristics as information for the user. 

This European Standard does not deal with: 

- installation and safety requirements; 

- DIN VDE 0100-723. 

2 Normative references 
The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN 1264-1, Water based surface embedded heating and cooling systems  Part 1: Definitions and symbols 

EN 1264-2, Water based surface embedded heating and cooling systems  Part 2: Floor heating: Prove 
methods for the determination of the thermal output using calculation and test methods 

EN 1264-3, Water based surface embedded heating and cooling systems  Part 3: Dimensioning 

EN 1264-4, Water based surface embedded heating and cooling systems  Part 4: Installation 

EN 1264-5, Water based surface embedded heating and cooling systems  Part 5: Heating and cooling 
surfaces embedded in floors, ceilings and walls  Determination of the thermal output 

EN 12831, Heating systems in buildings  Method for calculation of the design heat load 

EN 60335-2-96, Household and similar electrical appliances  Safety  Part 2-96: Particular requirements 
for flexible sheet heating elements for room heating (IEC 60335-2-96) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
electrical underfloor heating system 
electrical underfloor heating, the switching, control and regulation appliances and the electrical installation 

3.1.1 
underfloor heating  
in situ flooring constructed as a heating system 

Note 1 to entry: It is generally laid on a dry, level, load-bearing substructure. 

3.1.2 
underfloor direct heating 
underfloor direct heating, by which the heat generated from electrical energy is transferred with the least 
possible time lag to the room to be heated mainly via the surface of the floor 

Note 1 to entry: There is no restriction on the amount of time electrical energy can be converted into heat. 

Full document details: BS EN 50559:2013+A1:2020
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https://doi.org/10.3403/30158572U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02877453U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
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3.1.3 
underfloor warming 
underfloor warming increases comfort by means of pleasant warmth on the feet 

Note 1 to entry: It is not necessary to calculate the heat load of the room and the insulating layers as the underfloor 
warming is not considered when calculating the heat load of the room. 

3.1.4 
controlled underfloor heating 
underfloor heating, by which the heat generated from electrical energy is transferred with the least possible 
time lag to the room to be heated mainly via the surface of the floor 

Note 1 to entry: The conversion of electricity into heat may be interrupted - for no longer than 2 h continuously - no 
longer than 8 h total in a 24 h period. The period of use will be equivalent to at least the previous period of interruption. 

3.1.5 
underfloor storage heating   
underfloor heating, by which the electrical energy is converted into heat and transferred with an intended  time 
lag to the room to be heated mainly via the surface of the floor 

Note 1 to entry: The charging takes place during the charging time period tF and, as a rule, during an additional
charging time tZF of minimum 2 h.

3.1.6 
underfloor storage heating system 
underfloor heating, auxiliary heating, the switching, control and regulation appliances and the electrical 
installation 

3.1.7 
electrical auxiliary heating 
necessary heating equipment with a rating ZQ  in the room being heated, additional to, and different from, the 
underfloor heating (e.g. periphery heating, convector panels, etc.) 

3.1.8 
heating circuit 
independently switched, regulated or controlled section of an underfloor heating system 

3.2 
duration of design charge 
duration of the charge for which the storage heating system is designed and which is determined as the basis 
for testing 

Note 1 to entry: It constitutes the largest continuous charging time within a period of 24 h. 

3.3 
auxiliary charge 
sum of the auxiliary charging times occurring between two design charge times 

3.4 
designed rating of a heating element 
manufacturer’s stated power rating for the heating element in W at the design voltage 

3.5 
capacity of a room 
capacity in W of underfloor heating in a room is the sum of the measured power ratings of the installed 
heating elements of an underfloor heating system in that room  

Full document details: BS EN 50559:2013+A1:2020
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3.6 
design temperature ϑN 
highest permissible heating cable nominal temperature in °C, taking into consideration the specific operating 
properties, such as heat resistance of heat and sound insulation materials  

Note 1 to entry: The design limiting temperature is the highest permissible temperature which is allowed for by the 
manufacturer of the surface heating element. 

3.7 
maximum surface temperature 
temperature which, for physiological purposes, cannot be exceeded on the uncovered upper surface of the 
flooring 

Note 1 to entry: This temperature may be exceeded in peripheral areas. 

3.8 
standard internal temperature 
value of the room temperature necessary for the calculation, ϑi in °C; is the resulting temperature, defined as 
the mean of the dry air temperature and the mean radiant temperature 

3.9 
standard heat load of an underfloor heated room 

N
*Q  the standard heat load of an underfloor heated room, is used only to size the underfloor heating 

Note 1 to entry: Its value (as with that of the standard heat load of an underfloor heated room N
*Q ) in W, is calculated 

using EN 12831, taking into account the partially limited heating of the rooms in the dwelling. Areas of the room which 
are equipped with surface heating elements (Flooring, Ceiling) remain unconsidered. To differentiate between the 
standard heat load NQ in W this value will be denoted as the standard heat load of an underfloor heated room, N

*Q  in 
W. 

3.10 
standard heat load per unit surface area 

*
qN

standard heat load NQ related to the area of the flooring surface A of the room to be heated, in W/m2

N*
N

Qq
A

=




3.11 
design heating capacity of a room with an underfloor direct heating System

 
*
QH

design heating capacity of a room with underfloor direct heating N
*Q  in W in accordance with EN 12831, 

which is also valid for controlled underfloor heating 

3.12 
design heating capacity per unit area of a room with an underfloor direct heating system

 
*
q H

design heating capacity of a room with underfloor direct heating *
HQ  in relation to its floor area A in m2, in 

W/m2 
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3.13 
maximum capacity per unit area PF 
largest possible capacity in W/m2which can be installed, taking into account the maximum surface 
temperature, the construction of the underfloor heating system and the energy supply charging time 

3.14 
capacity per unit area 
capacity P in W in relation to the floor area to be heated AF 

IN
F

PP
A

=

3.15 
mean heating capacity 
average heating capacity in W of the heating floor area for a given time, taking into account the floor upper 
surface temperature, the standard room temperature and the mean temperature on the inside surfaces of 
walls and ceilings  

3.16 
mean heat flow density 
qF  

heat flow per surface area in W/m2 from the floor to the heated room 

3.17 
localised hot spots 
occur when the floor area is covered with a highly insulating material (such as cushions or mattresses) or by 
defective switching, regulation or control apparatus. This results in an undue thermal strain on the underfloor 
heating 

3.18 
effective heat storage capacity for underfloor storage heating 
partial amount of the heat storage capacity of a building (room) in W/m3K, having an influence on the heat 
load 

Note 1 to entry: Evaluation, see EN 12831 and DIN V 4108-6:2003-06, 6.5.2. 

3.19 
storage mass of a heated room in relation to external surface 
m/∑Aa in kg/m2 is the Quotient of the storage mass of the room m in kg and the sum of the external surfaces
of the room ∑Aa in m2

3.20 
permanent fixture area 
non-heating area of the floor surface which is designated for full-surface mounting or the installation of 
furnishings  

Note 1 to entry: The floor areas in WC, shower or bathroom, on which bathroom fittings such as WC, shower or bathtub 
are to be installed, count as permanent fixture areas. 

3.21 
peripheral zone area AR 
floor area with a maximum width of 1 m which heats at a higher temperature, generally in front of glazed 
external walls or external doors 

Note 1 to entry: This is not deemed to be an area of permanent dwelling; in m2. 

3.22 
dwelling area AV 
area of permanent residing within the heating floor area 
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Note 1 to entry: It is the product of the heating floor area minus the border area, in m2. 

3.23 
components of electric underfloor heating 
• insulating layer (for heat- and soundproofing);
• damp proofing;
• heating element;
• heat and load distribution layer;
• floor covering

3.24 
insulating layer 
heat insulation below the flooring, which can also serve as sound proofing 

3.25 
damp proofing 
layer of material that serves to prevent the insulating layer becoming damp from the water used to mix the 
flooring screed and also to prevent mortar pollution 

Note 1 to entry: At the same time it prevents the heating cables from sinking into open joints in the insulation. 

3.26 
heating element 
combination of a heating cable or laminar heating element and, if applicable, its cold tails which connect it to 
the terminals of the electrical installation  

3.26.1 
heating conductor 
electrically conducting component of the heating cable in which electrical energy is directly converted into heat 

3.26.2 
heating cable 
insulated heating conductor 

3.26.3 
laminar heating conductor 
electrically conducting planar component of a laminar heating element serving the direct conversion of 
electrical energy into heat  

3.26.4 
laminar heating element 
insulated laminar heating conductor. Contact strips provide power supply 

3.26.5 
heating loop 
heating element comprising a heating cable and its connected cold tails, whose geometric fixing takes place 
during the installation of the system 

3.26.6 
heating mat 
combination of one or more heating elements, geometrically fixed by the manufacturer using suitable 
equipment 

3.26.7 
cold tail 
insulated conductor providing the connection between the heating cable and the terminals of the electrical 
installation, at the same time preventing an undue warming of the terminals on the supply side  
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3.26.8 
point of connection 
connection (e.g. coupling sleeve) between a heating cable or laminar heating element and its cold tail 

3.27 
load distribution layer in electric underfloor heating 
for example heating screed 

Note 1 to entry: See EN 1264-1. 

3.28 
storage layer 
comprises the heating screed, floor covering and all other construction elements above the heating layer 
which have heat conductivity values of λ ≥ 1,0 W/(m ⋅ K) 

3.29 
floor covering 
upper layer of the underfloor heating able to be walked upon 

3.30 Laying methods 

3.30.1 
bedding in heating screed 
the heating element is bedded directly in the freshly laid heating screed as shown in Figure 2 construction “A“ 
(corresponding to Type A in EN 1264) 

3.30.2 
bedding below heating screed 
the heating element is bedded directly below, or only partially in the fresh heating screed as shown in Figure 3, 
construction “B“. The heating screed can have a separating layer (corresponding to Type C in EN 1264) 

Key 

d = depth of heating screed 

Figure 1  Layout diagram of an underfloor heating system 
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Figure 2  Construction „A“, Cross-section A – B 

3.30.3 
dry laying of electrical heating elements 
the heating element is laid in pre-fabricated, grooved slabs, tubes or canals below, or in the heating screed. 
The heating element does not come into contact with the heating screed 

3.30.4 
bedding directly below the floor covering 
the heating element is laid on the existing sub-structure (e.g. screeding) as shown in Figure 4, construction 
“C“. It is normally fixed to the sub-structure with grouting 

Note 1 to entry: It is normally fixed to the sub-structure with grouting. 

3.31 
pulsation factor F∆ϑ  
maximum temperature difference in Kelvin which can occur on the upper surface of a flooring within the 
dwelling area, in K 

Figure 3  Construction “B“, Cross-section A – B 
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Figure 4  Construction “C” Cross-section A – B 

3.32 Control and regulation equipment 

3.32.1 
weather sensor 
component which measures prevailing weather conditions (e.g. outside temperatures) and transmits these 
values as reference input to other components of the charge control 

3.32.2 
floor temperature sensor 
floor temperature sensor is a component which measures the temperature of a fixed point in the heating floor 
surface and transmits this value as a reference input to other components of the charge control/regulator 

3.32.3 
floor temperature limiter 
floor temperature limiter is an operating temperature limiter as defined in EN 60730-1 

Note 1 to entry: It is a self-resetting component with which the temperature at a fixed point in the heating floor surface 
is kept below a set value by automatically controlling the heating system. 

3.32.4 
floor temperature regulator 
floor temperature regulator is a component which maintains the temperature of the floor temperature sensor 
within settable limits by automatically controlling the heating system 

3.32.5 
room temperature regulator 
room temperature regulator is a component which maintains the temperature of the room air within settable 
limits by automatically controlling the heating system 

3.32.6 
supply period 
tF 
largest possible continuous period of time, in which during a time-period of 24 h electrical energy can be 
obtained for the underfloor heating at its point of installation 

Note 1 to entry: In practical operation the supply period can either be continuous or, for reasons of load control in 
supply networks, divided into individual sectors. 

3.32.7 
auxiliary supply period 
tZF 
sum of the additional periods, between two supply periods, in which electrical energy is supplied for underfloor 
heating, in hours 
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3.32.8 
period of room use  
tB 
period for which the underfloor heating system is designed, in hours 

4 Method of testing for the determination of characteristics of performance 

4.1 General 

Electrical underfloor heating systems are deemed to be a fixed component of the building to be heated. The 
testing of underfloor heating systems and their conformity to sizing standards shall be confirmed by calculation 
and if necessary by measurement. A confirmation by measurement of the installed system should only be 
carried out in justifiable cases. 

4.2 Standard heating load per unit area 

In consideration of functionality, efficiency and maintenance of hygienic conditions, the standard heating load 
per unit area of dwellings and buildings with similar use heated by underfloor heating should not exceed 
70 W/m2. The standard heating load per unit area of an individual room N

*q  in W/m2 may in exceptional
circumstances exceed this value when justified by the heat load calculation according to appendix A. 

4.3 Maximum power rating per unit area 

The maximum power rating per unit area shall be selected so that even at localised hot spots no damage can 
occur on the underside of the load distribution layer. An additional localised hot spot above the intended floor 
covering is assumed to exist due to covering by an additional insulating layer with a resistance to heat 
conductivity of 

2
W

Rλ =
2m ×K

(Corresponds to e.g. 0,08 m of a material with λ = 0,04 W/(m K)) 

Limiting values of the maximum power rating based on surface are to be found in Appendix A of this 
European Standard, Tables A.1 to A.8. 

The rating of the room shall be determined. The rating per unit area INP′  in W/m2 is:

IN
PP

AF
′ =

4.4 Maximum surface temperature 
The temporal average temperature difference between floor surface and room air temperature during usage 
time in dwelling areas is 

- not more than 6,5 K for underfloor storage heating, 

- not more than 9,0 K for underfloor direct heating and controlled underfloor heating. 

The value of the average heat flow density is based on this temperature difference. 

The mean surface temperature shall be measured in the actual condition of the room (condition of use). It 
shall be determined whether the actual and designed conditions of the floor covering are correspondent. The 
surface temperature in shall be measured and recorded at a minimum of 5 random points in dwelling areas, in 
peripheral areas at a minimum of 3 random points, which are at least 0,4 m from lateral confinements of the 
heating area. Measurements shall not be carried out at points whose temperature can be influenced by 
outside sources, e.g. sun’s rays. 
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The measurement of temperature should take place using a non-contact radiant thermometer, vertical to the 
area of measurement. The limit of error of the measuring instrument measured on a black radiator should be 
± 0,5 K at a housing temperature of 15 °C to 35 °C. 

The measurement area on the flooring shall have a diameter of 0,2 m ± 10 %. 

The mean surface temperature FMϑ in °C during the period of use of the room shall be calculated and 
recorded from the values measured at 08:00, 13:00 and 19:00 hours for every point of measurement. 

Key 
1 storage Layer Depth e.g. δ = 0,06 m 
2 storage Layer Depth e.g. δ = 0,12 m 
floor covering: carpet 0,006 m, λ = 0,05 W/ (m . K)
∆t duration of exceeding 26,5 °C within the period of use 
ϑFmax maximum floor surface temperature within the period of use
hatched area = TE 

Figure 5  Examples for the effect of floor excess temperature TE 

Fm
(8) (13) (19)

3
F F Fϑ ϑ ϑ

ϑ
+ +

=  

The testing is only to be carried out when on two consecutive days immediately before the testing and on the 
day of testing itself the daily mean outside air temperature is ϑam ≤ 10 °C. 

The outside air temperature ϑa in °C shall be measured with apparatus protected from radiation with a limit of 
error of 0,5 K, at a distance of 1 m from the external wall and at least 2 m above ground. Measurements are 
to be taken at 07:00, 14:00 and 21:00 hours and their daily mean ϑam in °C shall be recorded. 

a a a
am

(7) (14) (21)2
4

ϑ ϑ ϑ
ϑ

+ +
=

Full document details: BS EN 50559:2013+A1:2020

http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020
http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020


EN 50559:2013+A1:2020 (E) 

19 

Error! Bookmark not defined.4.5 Maximum floor surface temperature for underfloor storage 
heating 

The effect of a floor temperature excess TE in K compared with the maximum floor surface temperature for 
the designated use within the room use period is shown in Figure 5 and also in the approximation 

FZUL
E

Δmax( )
2

F tT ϑ ϑ− ⋅
=

A value of 4 K shall not be exceeded. 

Example of an unsuitable construction: 

E
max( 26,5) (30 26,5) 3 5,25 Kh

2 2
F tT ϑ − ⋅ ∆ − ⋅

= = =

Example of a suitable construction: 

E
max( 26,5)

2
F t

T
ϑ − ⋅ ∆

= = (28 26,5) 3 2,25Kh
2

− ⋅
=

Key 

1) power switch with auxiliary switching of heating circuit by means of floor sensor

2) for monitoring supply charge periods

Figure 6  Basic circuit diagram of underfloor storage heating 

Full document details: BS EN 50559:2013+A1:2020

http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020
http://www.avadocuments.com/doc/bs-en-50559-2013-a1-2020


EN 50559:2013+A1:2020 (E) 

20 

4.6 Room air temperature 
During testing, the air temperature of the room being tested shall be continuously measured with a suitable 
measuring apparatus, limit of error 0,5 K, at 0,75 m above the point of intersection of the diagonals of the 
room floor surface. These measurements are to be recorded. The point of measurement shall be screened 
against heat radiation from the surrounding surfaces of the room. 

If an auxiliary heater is used, this shall be ready for operation during the period of measurement within the 
duration of room use. The corresponding thermostat shall be set at the designed value for the measurement. 

NOTE Explanations, see EN 12831. 

4.7 Internal surface temperatures on the surrounding surfaces of the room 

The mean surface temperature of surrounding surfaces of the room which are not heating surfaces shall be 
recorded in °C, using the method of testing described in 4.4. The points of measurement are at the points of 
intersection of each diagonal of the surrounding heat storing areas. 

4.8 Thermal pre-conditioning of the room to be tested 
In order to eliminate the influence of pre-heating, the thermal conditions in the room to be tested shall reach a 
state of equilibrium before floor temperatures are measured. After a three-day thermal pre-conditioning using 
the design supply charge and boost charge periods, the temperature of the damp-proofing of the insulating 
layer shall be measured at the points of intersection of each surface diagonal for a period of 24 h and the 
mean of the hourly measurements shall be recorded. A continuous power draw during the supply and boost 
charging shall be ensured. The temperature in the room to be tested is 20 °C ± 1 K. 

In the process, the time intervals of supply and boost charging are to be measured and recorded. 

If an auxiliary heater is used, this shall be ready for operation during the period of measurement within the 
duration of room use. The corresponding thermostat shall be set at the designed value. 
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