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Building environment design — Embedded radiant heating 
and cooling systems —

Part 3: 
Design and dimensioning

AMENDMENT 1
 

Foreword

Modify to the following:

The main changes compared to the previous edition are as follows:

— the Scope clause was modified, series-related information has been moved to the Introduction 
section;

— normative references were modified;

— informative references have been moved to the Bibliography;

— Annex A was added for the calculation of the thermal resistance of the insulating layers;

— the radiant system types have been redefined and figures are updated based on the amendment;

— Typing error in formula (24) was modified;

 

2   Normative references

Modify to the following:

ISO 11855-2, Building environment design — Embedded radiant heating and cooling systems — Part 2: 
Determination of the design heating and cooling capacity

ISO 11855-5, Building environment design —Embedded radiant heating and cooling systems — Part 5: 
Installation

 

5   Radiant panel

5.1   Floor heating systems

5.1.4   Field of characteristic curves

Modify to the following:

The field of characteristic curves of a floor heating system with a specific pipe spacing W shall at least 
contain the characteristic curves for values of the thermal resistance of surface covering Rλ,B = 0, 
Rλ,B = 0,05, Rλ,B = 0,10 and Rλ,B = 0,15 (m2K/W), in accordance with ISO 11855-2 (see Figure 1). Values of 
Rλ,B > 0,15 (m2K/W) shall not be used if possible.
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5.1.5   Limit curves

Figure 1

Modify to the following:

Key
X ΔθH K
Y q W/m2

1 limit curves
2 performance characteristic curves
a Peripheral area.
b Occupied area.

Figure 1 — Field of characteristic curves, including limit curves for floor heating, for constant 
pipe spacing

 

5.1.6   Downwards thermal insulation

Modify to the following:

In order to limit the heat flow through the floor towards the space below, the required back-side 
thermal resistance of the insulating layer Rλ,ins shall be specified in the design to be not lower than the 
value in ISO 11855-5, 5.1.2.3.2.

For systems which have a flat insulating layer (system types I, II and IV in ISO 11855-1), the back-side 
thermal resistance of the insulating layer Rλ,ins is calculated by Formula (7) where there is no stud. 
And the effective thickness of thermal insulating layer sins is identical to the thickness of the thermal 
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insulating panel and the effective thermal conductivity of the thermal insulation layer λins is calculated 
by Formula (7) where there are studs.

R
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λ λ,ins
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where

 λi is thermal conductivity of the thermal insulation layer between the studs;

 λws is thermal conductivity of the stud;

 lps is the distance between the studs (see Figure 2);

 lws is the thickness of the stud (see Figure 2).

Depending on the construction of the floor heating system, the effective thickness of thermal insulating 
layer sins and effective thermal conductivity of the thermal insulation layer λins are determined 
differently.

For floor heating systems with flat thermal insulating panels of system types I in ISO 11855-1, the 
effective thickness of thermal insulating layer sins is identical to the thickness of the thermal insulation, 
and the effective thermal conductivity of the thermal insulation layer λins is identical to the thermal 
conductivity of the thermal insulation [ISO 11855-1, Figure 2]. For floor heating systems with thermal 
insulation panels with studs according to Annex A (system type I systems) (Figure A.1), only the flat 
part of the panel (without studs) shall be considered in the calculation of sins.

For the system with profiled thermal insulating panels of system type II in ISO 11855-1, Figure 3, the 
effective thickness of the insulating layer shall be determined by Formula (9).

s
s W D s D

Wins
h l=

⋅ − + ⋅( )
 (9)

For the system with the light wooden radiant panel on the joist of system type IV in ISO 11855-1, 
Figure 5, the effective thickness of thermal insulating layer sins is identical to the thickness of the 
thermal insulating panel, and the effective thermal conductivity of the thermal insulation layer λins is:
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 (10)

where

 λi is thermal conductivity of the thermal insulation layer between the joists;

 λw is thermal conductivity of the joist;

 lp is the distance between the joist (see Figure 5);

 lw is the thickness of the joist (see Figure 5).

For system type IV systems with air cavities, see ISO 11855-2, Annexes C and E.

 

Figure 2

Modify to the following:
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Key
D external diameter of the pipe
In thermal insulation layer
Pe pipes or electric cables
Pt protection layer
Sf surface layer
St structural layer
su thickness of the layer above the pipe
Td thermal diffusion layer
W pipe spacing

Figure 2 — Effective thickness and effective thermal conductivity of thermal insulating layer of 
flat thermal insulating panel — System types I

 

Figure 3

Modify to the following:
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Key
Ct capillary tubes
In thermal insulation layer
Pt protection layer
Sf surface layer
St structural layer
su thickness of the layer above the pipe
Td thermal diffusion layer

Figure 3 — Effective thickness and effective thermal conductivity of thermal insulating layer of 
flat thermal insulating panel — System type III

 

Figure 4

Modify to the following:
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Key
In thermal insulation layer
Pe pipes or electric cables
Pt protection layer
Sf surface layer
St structural layer
su thickness of the layer above the pipe
swl thickness of heat conducting device
Tc thermal conduction layer
Td thermal diffusion layer
W pipe spacing

Figure 4 — Effective thickness and effective thermal conductivity of thermal insulating layer of 
profiled thermal insulating panel — System type II

 

Figure 5

Modify to the following:
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