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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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| Standard requires approval by at least 75 % of the member bodies casting a vote.
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b was prepared by Technical Committee ISO/TC 205, Building environment design

consists of the following parts, under the general title Building environment design — Des
hg, installation and control of embedded radiant heating and cooling_systems:

Definition, symbols, and comfort criteria?)
Determination of the design heating and cooling capacity
Design and dimensioning

Dimensioning and calculation of the dynamij¢-heating and cooling capacity of Thermo A
g Systems (TABS)

Installation
Control

is International Standard defines the comfort criteria which should be considered in desig
radiant heating and cooling systems, since the main objective of the radiant heating and cog
o satisfy thermal comfort) of the occupants. In Part 2, steady-state calculation methods
bn of the heating and cooling capacity are provided. Part 3 specifies the design and dimensio
adiant heating and Cooling systems to ensure the heating and cooling capacity. Part 4 provid
g and calculatien-method to design Thermo Active Building Systems (TABS) for energy-sav
nt heating and.cooling systems can reduce energy consumption and heat source size by u
bnergy. Part’5 describes the installation process for the system to operate as intended. Fin
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Scope
part of ISO 11855 establishes guidelines on the installation of embedded radiant heating

wall structures to ensure that the heating/cooling systems are suited to the particular appl

hnd cooling
bors, ceiling
cation. The

irements specified by this part of ISO 11855 are applicable only to the.components of the hegting/cooling

ms and the elements which are part of the heating/cooling surfacesand which are installeg

part of ISO 11855 is applicable to water-based embedded surface heating and cooling
Hential, commercial and industrial buildings. The methods_apply to systems integrated into th
eiling construction without any open-air gaps, but are not\applicable to panel systems with op
th are not integrated into the building structure.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For.undated references, the latest edition of the reference
uding any amendments) applies.

10508:2006, Plastics piping systems for hot and cold water installations — Guidance for class
gn

11855-1, Building environment design — Design, dimensioning, installation and control of
ant heating and cooling-Systems — Part 1: Definition, symbols, and comfort criteria

15874 (all parts); Plastics piping systems for hot and cold water installations — Polypropylene

15875 (all parts), Plastics piping systems for hot and cold water installations — Crosslinked polyeth

due to the

systems in
e wall, floor
en-air gaps

For dated
d document

fication and

embedded

(PP)

ylene (PEX)

15876%all parts), Plastics piping systems for hot and cold water installations — Polybutylene

15877 (all parts), Plastics piping systems for hot and cold water installations — Chlorina

}

tdd poly(vinyl

B)

chlo

Tiade) TPVC-C)

ISO 21003-1 (all parts), Multilayer piping systems for hot and cold water installations inside buildings

ISO 22391 (all parts), Plastics piping systems for hot and cold water installations — Polyethylene of raised
temperature resistance (PE-RT)

EN 1057, Copper and copper alloys — Seamless, round copper tubes for water and gas in sanitary and

hea

EN

ting applications

1254 (all parts), Copper and copper alloys — Plumbing fittings

DIN 4724, Kunststoff-Rohrleitungssysteme fiir Warmwasserheizung und Heizkérperanbindung — Vernetztes
Polyethylen mittlerer Dichte (PE-MDX)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11855-1 apply.

NOTE All terms and definitions in this part of ISO 11855 are consistent with ISO 7345, ISO 9229, ISO 9288, ISO 9346

and ISO 16818.

4 Symbols and abbreviations

For the purposes of this document, the symbols and abbreviations in Table 1 apply.

Table 1 — Symbols and abbreviations

Symbol Unit Quantity
Ryins m2K/W thermal resistance of the insulating layer of the heating/cooling system
A °C external design temperature
AV des,max °C maximum heating water flow temperatures
PB — polybutylene
PE-X — cross-linked polyethylene
PE-MDX — cross-linked polyethylene, medium density
PE-RT Systems — polyethylene of raised temperature resistarice
PP — polypropylene
PVC-C — chlorinated polyvinyl chloride

5 Installation

5.1 Floof heating and cooling systems

ral structural preconditions

The installgtion of a hot water floor heating and/or cooling system must follow the previous installation of
electrical, danitary and other pipe facilities. The structure as specified in 5.1.2.1, along with the draught
closure of dll building openings, e.g)windows and outer doors, must be completed.

5.1.2 Building layers, building components

5.1.21 Sypporting base

The supportingdase shall be prepared in accordance with relevant standards. Any pipe work or conduits §
be fixed angl éncased to provide a level base upon which thermal insulation and/or acoustic insulation is ad

any
free

before layi

Where service pipes are installed within the insulating layer, they must be protected against temperature

change in accordance with national regulations.
5.1.2.2 Insulating layers, perimeter insulating strip

5.1.2.2.1 Insulating layers

The resistance R ins Of the insulating layer of the heating/cooling system is specified in Table 2. These
requirements are for heating and cooling systems. For cooling systems only, these values are recommended.
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Table 2 — Minimum thermal resistance of insulating layers below the pipes of heating/cooling

systems (m2 K)/W

a

Unheated or External design temperature below

Heated intermittent heated

room room below or s . s s s

below directly on the 04>0°C 0°C>09=>-5°C -5°C>64=>-15°C

ground @

thermal
resistance 0,75 1,25 1,25 1,50 2,00
R/l,ins

With ground water level < 5m below the supporting base, the value should be increased.

When installing the insulating layer, the insulating panels shall be butted tightly together, .Multipl

layg
with

NOT

5.1.

Before laying the screed, a peripheral insulating strip (edge joint) shall e placed along the walls and o

con

The

In t
the
cha
cut

5.1.

Before laying the screed, the insulating layer shall be covered with a protective layer consisting of a f

rs shall be staggered or placed in such a way that the joints between panels of gnelayer ar
the next layer.

E National building codes may require higher insulation levels.

.2.2 Peripheral insulating strip

ponents penetrating the screed and firmly secured to the suppetting base (e.g. door frames, pillars

upper insulating layer. When laying the screedthe peripheral insulating strip shall be secured
nge in position. The top part of the peripherakinsulating strip which rises over the finished floor
bff until completion of the floor covering and}.in the case of textile and plastic coverings, hardening

.3 Protection layer

e insulating
e out of line

her building
and risers).

peripheral insulating strip shall rise from the supporting‘base up to the surface of the finishgd floor and
periit a movement of the screed of at least 5 mm.

ne case of multiple insulating layers, the peripheralinsulating strip shall be placed before application of

against any
shall not be
of the filler.

olyethylene

film pf at least 0,15 mm thickness, with a minimum of 80 mm overlap, or with another product of equivalgnt function.
In dccordance with 5.1.2(2°2, the protective layer shall be turned pulled up above the upper ¢€dge of the
peripheral insulating strip-unless the strip itself fulfils the function of protection. The peripheral insjlating strip
shall be firmly securedto the insulating layer to avoid the infiltration of the liquid screed. When usipg synthetic
resih screeds or galcium sulfate screeds, the protective layer of the insulating layer must be liquidttight by, for
instance, beingtstuck or welded together.

NOTE Rrotective layers are not humidity barriers.

5.1.2.4> Equipment

5.1.2.41 Safety

For heating systems, a safety device, independent of the control unit, and which operates even in the absence
of electric power, shall cut off the heat supply in the floor heating circuit in such a way that the temperature
around the heating elements does not exceed the data given in 5.1.2.8.2. For cooling systems, a dew point
sensor device is required to interrupt cooling water flow just before condensation forming or coalescing.

5.1.2.4.2 Manifolds

The central manifold of the piping system shall be placed in such a manner as to get the shortest flow pipes.
Otherwise, the flow pipes can have an unwanted impact on the control of the room temperature.

© 1SO 2012 — All rights reserved
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5.1.2.4.3 Stop valves and balancing devices

Each circuit shall have two stop valves and a balancing device. The shut-off and balancing functions shall
be independent. At least one circuit per heated/cooled room shall be installed in order to permit temperature
control to be either manual or automatic.

NOTE The purpose of installing a balancing device in each circuit is to make sure that each circuit gets its design

medium flow

If other equ

rate under design conditions as calculated in the design procedure (see ISO 11855-3).

ipment within the heating and cooling system produces the same effect, it is acceptable to install

and use this equipment instead of balancing devices, only with the precondition that the effect is verified by

testing Or Caluulat;ull PUII‘UIIIIUd b_y art a'JIJIUVUd ;llot;tutc.

5.1.2.5 Pi

5.1.2.5.1

Requirements for plastic pipes shall comply with the following International Standards:

— PEX
— PB

— PP

— PVC-C
— Multila
— PE-RT
— PE-MC

Calculate th

ping (pipes and couplings)

Plastic piping

ISO 15875 (all parts);
ISO 15876 (all parts);
ISO 15874 (all parts);
ISO 15877 (all parts);

er Piping Systems ISO 21003 (all parts);
Systems ISO 22391 (all parts);
X DIN 4724.

e minimum wall thickness in accordance with the following conditions:

a) ServicI conditions: Class 4 in accordance with ISO 10508:2006;

b) Opera
c) Lifetim

It is recomn
taken to prd

5.1.2.5.2

Copper pip
temperis a

ng pressure: > 4 bar;
b > 50 years.

nended to use pipes-with an oxygen-barrier layer in conformity with Annex A. Precautions shall be
tect the system.against corrosion.
Copper piping

ng shall comply with the requirements of EN 1057 (pipes) and EN 1254 (fittings). The prefefred
nealed R220 (see EN 1057, Clause 4).

5.1.2.6 Installation of piping

5.1.2.6.1 Storage and transport

While the pipes are transported, stored and handled, they shall be:

— Protected from anything which could damage them;

— Stored

out of direct sunlight (for plastic pipes).
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5.1.2.6.2 Clearance area (distance)

The

pipes should be placed a distance of more than:
50 mm from vertical structures;

200 mm from smoke ducts and open fireplaces, open or walled shafts or lift wells.

5.1.2.6.3 Bending radius

-5:2012(E)

Use only a bending radius equal to the radius of bending for the pipes as recommended by the system supplier.

5.1.

All g

5.1.

The
mai
sha
sha
and
tube
bety

NOT
depd

appfioximately 50 cm in order to comply with the above-mentioned requirements.

5.1

5.1

Wei
Sys

Red
of T

Onl

5.1

For

.2.8 Weight-bearing layers

.2.8.1 General

.2.8.2 Construction types

.6.4 Couplings

ouplings within the floor construction shall be located and designated exactly on the/record dr

.7 Attachment of pipes

pipes and their attachment systems shall be secured such that their horizontal and vertical p
htained as planned. The vertical deviation upwards of the pipes beforeand after application o
I not exceed 5 mm at any point. The horizontal deviation of the specified pipe spacing in the he
I not exceed + 10 mm at the attachment points. These requirements.are not applicable in the ar
deflections. The attachment spacing necessary to comply withthese requirements is depen

veen attachments.

E More frequent attachments provide greater securityzconcerning pipe positioning. Spacing of the
ends on the system applied. Experience has shown thatsystems with individual attachments necessita

pht-bearing layers may be screed or timber. Type A and Type C Systems rely on a screed I3
ems use timber for the load=bearing surface, as well as screed, depending on the constructio

uced-mass systems such-as timber, fibre-reinforced cement screeds or gypsum planks are g
ype B Systems.

the applicableparts of this part of ISO 11855 are to be taken into account.

heating-screeds, the following types are distinguished (see 1ISO 11855-2):

awing.

psitions are
the screed
ating circuit
ea of bends
dent on the

materials, dimensions and systems. The manufacturer shdll specify the maximum permissilple distance

attachments
e spacing of

yer. Type B
h methods.

Il examples

Type A - Systems with pipes inside the load-hearing layer (screed);

Type B - Systems with pipes under the load-bearing layer (screed or timber);

Type C - Systems with pipes in a levelling screed, on which the screed is deposited with a double separating
layer. The thickness of the levelling screed must be at least 20 mm greater than the diameter of the heating

pipes. The screed deposited shall have a thickness of not less than 45 mm.

The thickness of the screed is calculated according to relevant standards taking into account loading capacity
and flexural strength class. National standards should be used until an international standard is available.

The nominal thickness above the heating pipes (covering height) shall be, for manufacturing reasons, at least
three times the maximum grain of the loading material, but at least 30 mm. For gush asphalt screed, this
thickness is at least 15 mm. Otherwise, for gush asphalt screed, Table 3 applies.
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Table 3 — Minimum nominal thickness of gush asphalt screed depending on loading capacity —
Indentation on Cubes (IC) for proving the density

Class Nominal thickness in mm for loading capacity
kN/m?2

2,0 3,0 5,0

IC 10 35 40 40

The maximum temperature around the heating pipes within the screed shall not exceed 55 °C in the case of
cement or falcilum sulfate. For other screed materials, this value may be reduced 1o, Tor Instance [ for
asphalt scr¢ed. The specifications of the manufacturer should be followed.

For cooling|systems, the temperature around the cooling pipes shall not reach the dew point.

5.1.2.8.3 Adjustment layer

hent

Before est3
layer shall
(calcium su
from other |
covering aj

blishment of a floor heating/cooling structure of type C as defined in 5.1.2.8.2, the adjustn
e applied using cement screed with a compressive strength of 20 N/mm2.after 28 days. Anhy
fate) screeds used in adjustment layers must be protected against long-term moisture migrg
hyers. Concrete screeds should be allowed to cure before additionallayers are applied. Due to
ove the pipes, adjustment layers used for type C have a tendeney to crack because of shrink

irite
tion
ittle
hge.

However, a$ a rule, this does not impair their efficiency.

All laitance [shall be removed.

5.1.2.8.4 Reinforcement

ent shall be in accordance with relevant standards. National standards should be used until an

| Standard is available.

Reinforcem
Internationd

5.1.2.8.5 Joints
For heating| screeds intended for the application of stone or ceramic coverings, joint areas shall not exdeed
40 m2 with § maximum length of 8 m. In tie-case of rectangular rooms, joint areas can exceed these dimens|ons

but at a makimum to the length relation-of 2 to 1. Any irregular areas shall have joints. The intended purg
is to have only rectangular areas with-the dimensions specified above. If induced contraction joints are ple
in heating sicreeds, these may be-cut a depth of not more than one third of the screed thickness (in the cas
type A congtruction taking into-account the location of pipes), and shall be sealed after heating up.

ose
ced
e of

1 by
ting

The heating installer shall’bé supplied with a plan showing the joint position as a part of the specification
the case of|heating sereeds of type A and C, movement joints and perimeter joints shall only be crosse
connecting ppipes (flow/pipes and return pipes of the circuit) and solely in one level. In this case, the conneq
pipes shall pe covered with a flexible insulation tube of some 0,3 m in length.

As far as pd
at points where an expan
placed in door reveals and passageways.

5.1.2.8.6 Laying of the screed

5.1.2.8.6.1 Protective measures

No components shall be affected in their functions when applying the screed and when installing the heating
elements, e.g. by using unsuitable knee-boards. When carting the screed mortar over the installed pipe system,
boards or the like should be laid. Equally, short-term greater loads on the insulating layer shall be avoided so as
not to reduce the insulating effect. During the screed laying process, the screed material should contain only
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those additives approved by the manufacturer/supplier. Do not use admixtures which entrain more than 5 % air
into the screed to avoid loss of strength.

5.1.2.8.6.2 Laying

When laying the screed, the temperature of the screed and the temperature of the room shall not fall below
5 °C. Subsequently, it shall be maintained at a temperature of at least 5 °C for not less than three days. In
addition, the cement screed shall be protected against drying-out for at least three days (a longer period is
required in the case of low temperatures or slow-setting cements) and following this, against harmful effects,
e.g. warmth and draught, in order to keep shrinkage low. Generally, this is ensured for smaller buildings when

the ||i|r'|ing is closed

Gu

0

h asphalt screed can be laid at temperatures not falling below 0 °C.

5.1.2.8.6.3 Holes in floor

Each hole in the floor shall have been preformed before the floor heating is installed in order tp avoid any
drilling thereafter.

5.1.3 Leak test
Thelleak test may be performed using water or compressed air.

Befpre laying the screed, the heating and cooling circuits shall‘be ‘Checked for leaks by means of a pressure
test| The test pressure must be not less than 4 bar, or not greater than 6 bar for standard systems.[In the case
of gush asphalt, the pipes must be depressurized during the‘asphalt laying process. The absence ¢f leaks and
the [est pressure shall be specified in a test record. When-there is a danger of freezing, suitable megsures such
as the use of frost protection or the conditioning of the building shall be taken.

Whén normal system operation begins, any frost pretection fluids may be drained and disposed of injcompliance
with national health and safety regulations, then flushed three times with clean water.

5.1.4 Initial heating up

Thig operation should be carried out on completed cement screeds after 21 days have elapsed, fof completed
caldium sulfate screeds, after seven days have elapsed, and for mastic asphalt screed, after one day has
elapsed. Categorical for all screed materials, the specifications of the manufacturer shall be followed. The
initial heating up commences at a flow temperature between 20 °C and 25 °C which shall be mgintained for
at Igast three days. Subsequently, the maximal design temperature shall be set and maintained for at least a
furtiher four days.

The|process of heating up shall be documented.

5.1.p Floor coverings

Thermal resistance of floor coverings is to be taken into consideration regarding heat transfer calcylations and
should be verified on installafion. Before Taying the floor covering, the floor covering installer shall verify the
suitability for laying the floor covering on the screed.

The floor coverings are stored and installed according to the relevant standards and the manufacturer’s
instructions.

5.2 Heating and cooling systems embedded in ceilings and walls

5.21 General
Generally, the requirements given in 5.1 for floor heating/cooling systems also apply to heating and cooling

systems embedded in ceilings and walls where applicable. Therefore, the following subclauses only represent
additional requirements or modifications of requirements where needed.

© 1S0O 2012 — All rights reserved 7
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5.2.2 General structural preconditions

Heating/cooling systems can be installed upon or within walls or ceilings constructed from masonry, concrete
or prefabricated lightweight materials. The following requirements must be fulfilled:

— Walls or ceilings must be structurally capable of supporting the system;
— Tolerances, levels and datum must comply with national standards where these exist;

— Allelectric cables, ducts or service pipes must be installed and tested before heating/cooling work commences;

— In all c@ses, windows and external doors must be installed before work commences.

5.2.3 Insylation

The insulation for ceiling and wall heating/cooling systems depending on the adjacent room or outpide
environmerft (see Table 2) may be divided into sections of layers, e.g. in the case ofoutside walls into a layer
directly behiind the system and another one outside.

The thermdl resistance R;ins may be determined taking into account the effecCtive thermal resistance of the
building strlicture. Wall heating and cooling systems embedded in interiorWwalls may be constructed with or
without insylation, depending on their use.

5.2.4 Maximum heating fluid flow temperatures

Depending jon material, the following maximum flow temperatures are recommended:

— Plasternibased on gypsum or lime Ardes,max = 50 °C;
— Loam thortar plaster tV,des,max = 50 °C;
— Plasterfbased on lime-cement & des,max = 70 °C;
— Prefabyicated building slab of hard plaster &/ des,max = 50 °C.
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