INTERNATIONAL ISO
STANDARD 11855-1

Second edition
2021-08

AMENDMENT 1

2023-09

Building environment design —
Embedded radiant heating and cooling
systems —

Part 1:
Definitions, symbols, and comfort
criteria

AMENDMENT 1

Conceptione'l'environnement des bdtiments — Systemes intégrés|de
chauffagé.et de refroidissement par rayonnement —

Partie-1: Définitions, symboles et critéres de confort
AMENDEMENT 1

Reference number
[SO 11855-1:2021/Amd.1:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=93e54eaa953cd465ab01a909357d42d3

ISO 11855-1:2021/Amd.1:2023(E)

Z! COPYRIGHT PROTECTED DOCUMENT

© 15072023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=93e54eaa953cd465ab01a909357d42d3

ISO 11855-1:2021/Amd.1:2023(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standa
bodies (ISO member bodies). The work of preparing International Standards is normally carried

rds
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 w

rk.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters

electrotechnical standardization.

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

[SO draws attention to the possibility that the implementation of this document may involve the
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any clain
patent rights in respect thereof. As of the date of publication of this dotument, ISO had not recei
notice of (a) patent(s) which may be required to implement this documeént. However, implementers

of

are
the
the

Lse
ned
ved
are

cautioned that this may not represent the latest information, which*nray be obtained from the patent

database available at www.iso.org/patents. ISO shall not be held-responsible for identifying any or
such patent rights.

Any trade name used in this document is information givenyfor the convenience of users and does
constitute an endorsement.

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

This document was prepared by Tech@ical Committee ISO/TC 205, Building environment design
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN
228, Heating systems and water based cooling systems in buildings, in accordance with the Agreement
technical cooperation between ISO and CEN (Vienna Agreement).

Alist of all parts in the ISO, 11855 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards bod
complete listing of these bodies can be found at www.iso.org/members.html.
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Building environment desigh — Embedded radiant heating

and cooling systems —

Part+:
Definitions, symbols, and comfort criteria

AMENDMENT 1

Contents
Modify the title of 5.4.3 as follows:

5.4.3 Acoustical comfort in thermo active building systems (TABS)

Foreword
Add the following sentence to the revision paragraph:
The main changes are as follows:

— radiant systems are newly classified intg;types according to the differences in the calculat
method to determine the thermal outputof the system;

— Annex C, which summarizes the chidracteristics of the newly classified radiant system types,
been added for easy reference.

Clause 4

Modify the rows in Table™1 as follows:

ion

has

S m Thickness of the screed (excluding the pipes in the system type I)

Sh In the system type II, thickness of thermal insulation from the outward ed
of the insulation to the inward edge of the pipes (see Figure 1)

ge

In the system type II, thickness of thermal insulation from the outward ed
of the insulation to the outward edge of the pipes (see Figure 1)

S|

ge

5.3.3, Figure 1

Modify the figure key as follows:

Key
X vertical air temperature difference between head and feet, in K
Y percentage dissatisfied, in %
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54.3
Modify the title as follows:

5.4.3 Acoustical comfort in thermo active building systems (TABS)

Clayse 6

Addl a new Clause 6 after Clause 5.

6 Types of radiant system
6.1] General

Radliant systems are classified into types according to the differences in the‘Calculation method to
determine the thermal output of the system. The configuration of each systém-type was explained by
thelmain elements and layers constituting the system.

Radliant system types are composed of a combination of some, or all ofthe following main elements and
layers:

— | Ag: air gap

— | Ct: capillary tubes

— | In: thermal insulation layer
— | Pe: pipes or electric cables
— | Pt: protection layer

— | Sc: structural construction
— | Sf: surface layer

— | St: structural layer

— | Su: surface layer

— | Tc: thermal conductjon layer
— | Td: thermal diffusion layer
— | Tr: thermalreflection layer

The thermal diffusion layer also has a function of weight distribution in the floor application. Depending
on whether the radiant system is heating or cooling, a heated or a cooled thermal medium is supplied
thrpugh pipes. The pipes shown in the types of radiant system are electric cables for electrical heating

systems.

The thermal output of a radiant system can be obtained from the thermal output calculation methods
according to radiant system types described in ISO 11855-2. For radiant systems that do not belong to
the types of radiant system, thermal output can be obtained by measurement or detailed calculation
methods by finite difference or finite element method.

In the description of each radiant system type, the main characteristics of the system type, the
variant radiant systems that belong to this type, thermal medium and installation method, methods
for determining the thermal output, application, and previous system types that belong to this type

2 © IS0 2023 - All rights reserved
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are included. A clear definition of the radiant system types allows the proper design, dimensioning,
installation and control of the system.

Tables summarizing the characteristics of the newly classified radiant system types are given in
Annex C. Tables C.1 to C.5 facilitate the understanding of the new types of radiant system and can be
used for quick reference and citation.

6.2 Radiant system Type I — Pipes directly included in a thermal diffusion layer

The system is characterized by the installation of pipes embedded in the screed. Above therscreed
different floor coverings can be arranged. The main feature of the construction is that the-pipes pre
completely embedded in a support layer. The system can be constructed with and without an irisulatfion
layer. See Figure 2.

For the determination of thermal output, a calculation method is used if the systeim'is in applicdble
boundary conditions. If the system is not in applicable boundary conditions, theameasurement method
shall be applied.

The system can be used as a heating and cooling system, installed in floors, walls, and ceilings.

In the old types of radiant system, Types A, C, H, ] and I belong to this €ategory.
St Pe

NG o)
\

n

In thermatiinsulation layer

In

Key

Pe pipes.or electric cables
Pt Protection layer

St surface layer

St structural layer

Td  thermal diffusion layer

Figure 2 — Radiant system Type I — Pipes directly included in a thermal diffusion layer

6.3 Radiant system Type II — Pipes included in a thermal insulation layer with additional
thermal conduction layer

The system is characterized by the installation of pipes enclosed in a thermal conduction layer, e.g. a
sheet metal. There must be partial surface contact between the pipe and the thermal conduction layer.
The sheet metal may cover the whole surface of the insulation layer or just parts of it. The thermal

©1S0 2023 - All rights reserved 3
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conduction layer between the pipes, which can be continuous and interrupted, is important to the
thermal performance of the system. See Figure 3.

For the determination of thermal output, a calculation method is used if the system is in applicable
boundary conditions. If the system is not in applicable boundary conditions, the measurement method
shall be applied.

The system can be used as a heating and cooling system, installed in floors, walls, and ceilings.

In tghe old types of radiant system, Type B belongs to this category.
St

e s
E\zzzzz . ‘,
LU

Tc thermal conduction layer

Key
In thermal insulation layer
Pe pipes or electric cables
Pt protection layer

St surface layer

St structural layer

Td | thermal diffusion layer,

Figure 3 — Radiant system Type II — Pipes included in a thermal insulation layer with
additional thermal conduction layer

or m—aprate- V a O—€oOver v, oS v Dttt W
located in the middle of the thermal diffusion layer). See Figure 4.

For the determination of thermal output, a calculation method is used if the system is in applicable
boundary conditions. If the system is not in applicable boundary conditions, the measurement method
shall be applied.

The system can be used as a heating and cooling system, installed in floors, walls, and ceilings.

In the old types of radiant system, Type F belongs to this category.
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Key

Ct capillary tubes

In thermal insulation layer
Pt protection layer

St surface layer

St structural layer

Td  thermal diffusion layer

Figure 4 — Radiant system Type III — Capillary tubes directly included in a thermal diffusion

layer
6.5 Radiant system Type IV — Pipes with a thermal reflection layer and an air gap to fl
covering

The system is characterized’by the installation of pipes on the thermal insulation connected ¢t
thermal reflection layer. The pipes are in a closed space. Between the pipes and the floor covering is
air gap. The pipes arelintegrated in a carrier system or in a plate. See Figure 5.

For the determination of thermal output, a measurement method shall be applied.

The system Can be used as a heating and cooling system. The typical application space for this syst
is sports/halls.

In theold types of radiant system, Type G belongs to this category.
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Higure 5 — Radiant system Type IV — Pipes with a thermal reflection layer and an air gap to

floor covering

Radiant system Type V — Pipes included directly in the structural construction (TABS)

b system is characterized by direct integration into the building structure. There is no thermal
duction layer. The pipes are integrated:in the structural construction. The heat flow is introduced
b the building structure via pipes (hydraulic system). See Figure 6.

the determination of thermal output, a calculation method shall be applied.

b system can be used as aheating and cooling system, installed in floors, walls, and ceilings. The
ical application space of this system is office buildings. If the system is used in external walls, a
rmal insulation layeris necessary. If the system is installed in an internal wall / ceiling / floor, the
t flux is transferredin both directions (to the room and to the connected room).

he old types of. radiant system, Type E belongs to this category.
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N~ Pe
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Key

Pe pipes or electric cables
Sf  surface layer

St structural layer

Figure 6 — Radiant system Type V — Pipes included directly in the structural construction
(TABS)

Annex C

Add the following annex after Annex B, before the Bibliography:
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Annex C
(informative)

Types of radiant system

This annex summarizes the contents of Clause 6 in tables. Tables C.1 to C.5 summarize the important
chqracteristics of the new types of radial system by dividing them into system type number, system
chgracteristics, drawing, method for determining the thermal output, application, and old. types
of tadiant system. Tables C.1 to C.5 provide a clear overview of the radiant system types and-allows
eagy comparison. This helps ensure a consistent description in the other parts of the ISO 11855 series,

making it easier to understand.

Table C.1 — Radiant system Type I

Type

I

Sys$tem characteristics

Pipes directly included in a thermal diffusion layer

Drpwing

Sf Pe

Tt§frfr o v
1’1\

T

In thermal insulation layer

Key

Pe  pipes or electric cables
Pt protection layer

St surface layer

St structural layer

Td  thermal diffusion layer

Method for determining the
thermal output

Calculation method. If boundary conditions are not fulfilled, measurement
method shall be applied.

Application

System can be used as a heating and cooling system, installed in floors,
walls, and ceilings.

0Old types of radiant system

Types A, C, H, ] and I
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Table C.2 — Radiant system Type II

Type II
System characteristics Pipesincluded in a thermal insulation layer with additional thermal conduc-

tion layer
Drawing St

Td. s Pe
Pt
Tc g
In§ YY'Y TaTav YY"YY
TR
INANANAANNANANNIAN
S, \

Key

In thermal insulation layer

Pe  pipes or elegctyic cables

Pt protectionmlayer

St surfaceayer

St sttuctural layer

Tc thermal conduction layer

Td. = thermal diffusion layer
Method for determining the Calculation method. If boundary conditions are not fulfilled, measuremen
thermal output method shall be applied.
Application System can be used as a heating and cooling system, installed in floors,

walls, and ceilings.
Old types of radiant'system Type B

©1S0 2023 - All rights reserved 9
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Table C.3 — Radiant system Type III

Type 111
System characteristics Capillary tubes directly included in a thermal diffusion layer
Drawing
St \
Key
Ct capillary tubes
In thermal insulation layer
Pt protection layer
St surface layer
St structural layer
Td  thermal diffusion layer
Mdthod for determining the Calculation method. If boundary conditions are not fulfilled, measurement
th¢rmal output method-shall be applied.
Application Systenican be used as a heating and cooling system, installed in floors,
pr walls;/and ceilings.
old types of radiant system Type F
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