INTERNATIONAL
STANDARD 118

ISO
55-7

First edition

2019-09

Building environment design —
Design, dimensioning, installatic
control of embeddedradiant hez
and cooling systems —

Part 7:
Input parameters for the energy
calculation

Conception delt'environnement des batiments — Conceptid
dimensionnement, installation et contréle des systémes rad
encastrés,de chauffage et de refroidissement —

Partie-7: Parameétres d'entrée pour le calcul de la performd
énergétique

yn and
ting

n,
iants

nce

Reference number
1SO 11855-7:2019(E)

©1S0 2019


https://standardsiso.com/api/?name=40cf448c46c716d7a01677254873f5aa

ISO 11855-7:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=40cf448c46c716d7a01677254873f5aa

ISO 11855-7:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Symbols————————
4.1 Symbols.........
4.2 Subscripts
BaSiC FOIMIUIA ..o e oo s 2
Determination of input parameters for the energy efficiency of heating'and cooljng
€MISSION SYSTEINIS .......oooo e seeees PN e e 3
Annex A (informative) Calculation eXample............ N s e 5
BIDJEOZTAPIY . ... R e 7

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=40cf448c46c716d7a01677254873f5aa

ISO 1185

5-7:2019(E)

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

Thd
eled

Thd
thid
dim

Thd

ISO 11855 series is intended to be applied to systems using not only water but alsojoth
tricity as a heating or cooling medium.

object of the ISO 11855 series is to provide criteria to effectively design embedded syst

, it presents comfort criteria for the space served by embedded systems, feat output
ensioning, dynamic analysis, installation, operation and control method efémbedded sy

ISO 11855 series consists of the following:

Part 1 specifies the comfort criteria which should be considefed in designing embedd

heating and cooling systems, since the main objective of the radiant heating and coolin
to satisfy thermal comfort of the occupants.

Part 2 provides steady-state calculation methods for.determination of the heating a

capacity.

Part 3 specifies design and dimensioning methods of radiant heating and cooling system|

the heating and cooling capacity.

Part 4 provides a dimensioning and calculation method to design Thermo Active Buildi

er fluids or

ems. To do
alculation,
stems.

ed radiant
b system is

nd cooling

S to ensure

hg Systems

(TABS) for energy-saving purposes, since radiant heating and cooling systems can redjuce energy

consumption and heat source size by‘using renewable energy.
Part 5 addresses the installationprocess for the system to operate as intended.

Part 6 shows a proper control method of the radiant heating and cooling systems to
maximum performance which was intended in the design stage when the system is act
operated in a building)

Part 7 presents@ralculation method for the product specific input parameters for ISO 5

ensure the
ally being

20311,

1

Under preparation. Stage at time of publication: ISO/DIS 52031:2019.
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Scope

5 document specifies procedures and conditions to enable the heat flew in water
trical surface heating and cooling systems to be determined relative.to- the medium
perature for systems. The determination of thermal performance gf\water-based surf:
cooling systems and their conformity to this document is carriedCeyit by calculation in
h design documents and a model. This enables a uniform assessment and calculation of w
face heating and cooling systems.

U density between water or electrical heated layer :and space, the associated nomin
brential temperature, and the field of characteristic‘curves for the relationship betweel
sity and the determining variables are given as théresult.

5 document is applicable to water-based €mbedded surface heating and cooling
ential, commercial and industrial buildings: This document is also applicable for electr
edded systems. The methods apply to systems integrated into the wall, floor or ceiling cd
hout any open air gaps. It does not apply“to ceiling mounted panel systems with open air
not integrated into the building strlicture.

Normative references

following documents_are referred to in the text in such a way that some or all of th
Stitutes requirements/of this document. For dated references, only the edition cited 3
ated references, thelatest edition of the referenced document (including any amendmen

11855-1, Building environment design — Design, dimensioning, installation and control o,
ant heatingzand cooling systems — Part 1: Definition, symbols, and comfort criteria

Terms and definitions

based and
lifferential
ice heating
hccordance
ater-based

surface temperature and the temperature uniformity ¢f the heated/cooled surface, ngminal heat

hl medium
L heat flow

ystems in
ical heated
nstruction
baps which

bir content
pplies. For
[s) applies.

[ embedded

For

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

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

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

IEC Electropedia: available at http://www.electropedia.org/
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4 Symbols

4.1 Symbols

For the purposes of this document, the symbols given in ISO 52000, and the following symbols apply.

Symbol Quantity Unit
AB ., Temperature variation based on room control system K
A6 411 temperature variation based on room control system, not certified products K
AB.yy. 2 temperature variation baset O TOONT CoTtrot sy stenT,; cer tiffedproducts K
ABpydy temperature variation based on not balanced hydraulic systems K
DB cr temperature variation based on intermittent room controls operation system K
A6 ende temperature variation based on intermittent operation of the emission system K
AB.4 temperature variation based on radiation by type of the emission system K
AO, temperature variation based on the stratification K
A6 temperature variation based on the stratification - part of influence due to K
str,1 “over-temperature”
A6 temperature variz_ation based on the stratification - part of influence due to “spe- K
str,2 cific heat losses via external components”
A6, temperature variation based on an additional heating /,e¢eling loss by emitters K
embedded in the envelope
A8, omolit temperature variation based on room automation K
C; specific heat capacity of the layer kJ/(kg K)
p; density of the of the layer kg/m3
d; thickness of the layer m
QRef specific power of a reference system according to ISO 11855-2 kW/m
Coys specific heat capacity of the systemt k] / (m?%K)
A coefficient of the calculation (K2 m2)fk]
B coefficient of the calculation K
4.2 Subscripts
For the pufposes of this dociment, the symbols are in accordance with ISO 52000 and the following
subscriptsjapply.
emb embedded im intermittent pmp pump
fan fan ini initial rad radiant
emt emittey inc increased str stratification
hydr hiydraulic balancing roomaut room automation conv convective

5 Basic formula

ISO 52031 presents an overall calculation method for the additional heat losses and energy efficiency.
The calculation procedure in ISO 52031 is based on temperature differences (temperature variations).
The following formulae are used:

The equivalent internal temperature, 0, ;,., taking into account the emitter, is calculated by using

Formulae (1) and (2).

+A06 €Y

Bint,inc - Gint,ini int,inc

2 © IS0 2019 - All rights reserved
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A6

roomaut

=A0,, +A0, +A6,  +AO 4 +A6, +A9hydr + A0

int,inc
h temperature variation based on emission system:

AO :A@Str +A49emb +A9rad +AB.

emt,syst im,emt

(2)

(3

In Formula (3) A6, is calculated for radiators, and A6, ., is calculated for embedded systems in this

doc

An

In ¢

The equivalent internal temperature difference, 8

ng Formula (5):

—

us

Bas
par

6

ument (see Clause 6).

WIth temperature variation based on CONtrol system calcutated by Using rormuia (4);
AOctr,syst = AGctr + Aeim,ctr + Ael"oomaut
ase of using product data for control systems, Af,,,. = CA-value.

int,inc’

int,inc emt,syst ctr,syst

ed on these formulae the following chapter describes some calculation methods for
hmeters2).

cogling emission systems

The following describes the determination procedure for the different products. The

pro

redure is for embedded surface heating'systems. For a calculation example see Annex A.

The correction of the default values; given in ISO 52031, is based on the specific heat cap:

Sys

All
pip

em. The specific heat capacity-can be calculated as follows:

n
Csys :Zci “Pi 'di
i=l

ayers above theCinsulation shall be considered as layers. Pipe material as well as the w
s is not taken'into account in the calculation.

With C, ., theycorrection coefficient can be calculated depend on the orientation of the

hea

king surface as follows:

(4)

taking into account.the emitter, is caJculated by

(5)

the input

Determination of input parameters for.the energy efficiency of heating and

calculation

icity of the

(6)

ater in the

embedded

KOy oy =A-Coyg +B

im,emt

(7)

For the heating and cooling case the different values for the coefficients A and B can be selected from
Table 1.

2) Additional information can be found in the literature listed in the Bibliography (see References [4] to [10]).
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Table 1 — Coefficient A and B depend on the orientation of the embedded system (heating and

cooling case)

Heating case

Cooling case

Installation of the system A B A B
(K2m2) /K] K (K2m2)/K] K
Ceiling 0,037 -1,45 -0,037 1,44
Floor 0,001 9 -0,29 -0,005 0,74
Wall 0,098 -3,86 -0,037 1,44
Wall with gdditional insulation 0,079 -3,12 -0,018 0,72
NOTE The doefficients A and B are based on numerical simulations. Detailed information is given in Formulae [6] and |7].
4 © IS0 2019 - All rights reserved
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Annex A
(informative)

Calculation example

Key

Ul s W N

Key)

U s W N

tile (cy, py, dy)

weight distribution layer (c,, p,, d;)
weight distribution layer (c3, p3, d3)
thermal insulation

ceiling construction

Figure A.1 — Construction of typical floor heating systems — Wet system (type A|

1

tile (¢y, py, dy)

weight distribiition layer (c,, p,, d5)

weight cénductivity installation (c3, p3, d3) (aluminium sheet)
thermahinsulation

ceiling construction

or C)

Figure A.2 — Construction of typical floor heating systems — Dry system (type B)

Table A.1 gives details of the wet and dry systems.
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