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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 205, Building environment design, Working 
Group 8, Radiant heating and cooling systems.

ISO 11855 consists of the following parts, under the general title Building environment design — Design, 
dimensioning, installation and control of embedded radiant heating and cooling systems:

— Part 1: Definition, symbols, and comfort criteria

— Part 2: Determination of the design and heating and cooling capacity

— Part 3: Design and dimensioning

— Part 4: Dimensioning and calculation of the dynamic heating and cooling capacity of Thermo Active 
Building Systems (TABS)

— Part 5: Installation

— Part 6: Control

— Part 7: Input parameters for the energy calculation

— Part 8: Electrical heating systems

Part 1 specifies the comfort criteria which should be considered in designing embedded radiant heating 
and cooling systems, since the main objective of the radiant heating and cooling system is to satisfy 
thermal comfort of the occupants. Part 2 provides steady-state calculation methods for determination 
of the heating and cooling capacity. Part 3 specifies design and dimensioning methods of radiant 
heating and cooling systems to ensure the heating and cooling capacity. Part 4 provides a dimensioning 
and calculation method to design Thermo Active Building Systems (TABS) for energy-saving purposes, 
since radiant heating and cooling systems can reduce energy consumption and heat source size by using 
renewable energy. Part 5 addresses the installation process for the system to operate as intended. Part 6 
shows a proper control method of the radiant heating and cooling systems to ensure the maximum 
performance which was intended in the design stage when the system is actually being operated in a 
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building. Part 7 presents a calculation method for the product specific input parameters for ISO 52031. 
Part 8 presents a calculation method for electrical heating systems.
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Introduction

The radiant heating and cooling system consists of heat emitting/absorbing, heat supply, distribution, 
and control systems. The ISO 11855 series deals with the embedded surface heating and cooling system 
that directly controls heat exchange within the space. It does not include the system equipment itself, 
such as heat source, distribution system and controller.

The ISO 11855 series addresses an embedded system that is integrated with the building structure. 
Therefore, the panel system with open air gap, which is not integrated with the building structure, is 
not covered by this series.

The ISO 11855 series can be applied to systems that use not only water but also other liquids or 
electricity as a heating or cooling medium.

The object of the ISO 11855 series is to provide criteria to effectively design embedded systems. To do 
this, it presents comfort criteria for the space served by embedded systems, heat output calculation, 
dimensioning, dynamic analysis, installation, operation, and control method of embedded systems.

vi    © ISO 2022 – All rights reserved
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Building environment design — Design, dimensioning, 
installation and control of embedded radiant heating and 
cooling systems —

Part 8: 
Electrical heating systems

1 Scope

This part of ISO 11855 specifies procedures and conditions to enable the heat flow in electrical surface 
heating systems to be determined relative to the medium differential temperature for systems. The 
determination of thermal performance of electrical surface heating systems and their conformity to 
this part of ISO 11855 is carried out by calculation in accordance with design documents and a model. 
This should enable a uniform assessment and calculation of surface heating systems.

The surface temperature and the temperature uniformity of the heated surface, nominal heat flow 
density between electrical heated layer and space are given as the result.

The ISO 11855 series is applicable to water based embedded surface heating and cooling systems in 
residential, commercial and industrial buildings1). The methods apply to systems integrated into the 
wall, floor or ceiling construction without any open air gaps. It does not apply to ceiling mounted panel 
systems with open air gaps which are not integrated into the building structure.

The ISO 11855 series also applies, as appropriate, to the use of fluids other than water as a heating or 
cooling medium. The ISO 11855 series is not applicable for testing of systems. The methods do not apply 
to heated or chilled ceiling panels or beams.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.

ISO 52031, Energy performance of buildings — Method for calculation of system energy requirements and 
system efficiencies — Space emission systems (heating and cooling)

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO 11855-1, Building environment 
design — Embedded radiant heating and cooling systems — Part 1: Definitions, symbols, and comfort 
criteria apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at https:// www .electropedia .org/ 

1)  Part 7 of the ISO 11855 series can also be used for electrical heated embedded systems.
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4 Symbols and abbreviations

4.1 Symbols

For the purposes of this document, the symbols given in ISO 52000-1, Energy performance of buildings — 
Overarching EPB assessment — Part 1: General framework and procedures, and the following symbols 
(see Table 1) apply.

Table 1 — Example

Symbol Quantity Unit
a division m
B level area m
b width of the electrical heating element m
l fin length m

m size of the fin 1/m
na operand —
ni operand —
q specific heat flux W / m2

Q heat flux W
R resistance (m2·K)/W
U length m
α heat transfer coefficient W/(m2·K)
δ thickness m

δ thickness of the spare fin m
δL thickness of the heat conducting layer m
δF thickness of the filling layer m
κ part heat transfer coefficient (m2·K)/W
λ thermal conductivity W/(m2·K)
ϑ temperature °C
ϕ angle °

4.2 Subscripts

For the purposes of this document, the subscripts are in accordance with ISO 52000-1 and the following 
subscripts (see Table 2) apply. Additional subscripts are documented in ISO 11855-1.

Table 2 — Subscripts

a Room a
S air gap
R in accordance to the fin / pipe

Ra spare fin – Room a
RBa Coverage to Room a
RBi Coverage to Room i
Ri spare fin – to room i
i Room i

ges total
1 … 5 layers
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