°
w SLOVENSKI STANDARD

SIST-TP CEN ISO/TR 52016-4:2025
01-januar-2025

Energijske lastnosti stavb - Potrebna energija za ogrevanje in hlajenje, notranje
temperature ter zaznavna in latentna toplotna obremenitev - 4. del: ObrazloZitev in
utemeljitev ISO 52016-3 (ISO/TR 52016-4:2024)

Energy performance of buildings - Energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads - Part 4. Explanation and justification of
ISO 52016-3 (ISO/TR 52016-4:2024)

Energetische Bewertung von Gebauden - Energiebedarf fir Heizung und Kihlung,
Innentemperaturen sowie fuhlbare und latente Heizlasten - Teil 5: Berechnungsverfahren
- Erklarung und Begrindung zu ISO 52016-3 (ISO/TR 52016-4:2024)

Performance énergétiques des batiments - Besoins d'énergie pour le chauffage et le
refroidissement, les températures intérieures et les chaleurs sensible et latente - Partie
4: Titre manque (ISO/TR 52016-4:2024)

Ta slovenski standard je istoveten z: CEN ISO/TR 52016-4:2024

ICS:

27.015 Energijska uc€inkovitost. Energy efficiency. Energy
Ohranjanje energije na conservation in general
splosno

91.120.10 Toplotna izolacija stavb Thermal insulation of

buildings

SIST-TP CEN ISO/TR 52016-4:2025 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

SI ST-TP CEN | SO TR 52016- 4: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST-TP CEN ISO/TR 52016-4:2025
https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa83 7ef4a80/sist-tp-cen-iso-tr-52016-4-2025



https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

TECHNICAL REPORT CENISO/TR 52016-4
RAPPORT TECHNIQUE
TECHNISCHER REPORT November 2024

1CS91.120.10

English Version

Energy performance of buildings - Energy needs for
heating and cooling, internal temperatures and sensible
and latent heat loads - Part 4: Explanation and justification
of ISO 52016-3 (ISO/TR 52016-4:2024)

Performance énergétique des batiments - Besoins Energetische Bewertung von Gebduden -
d'énergie pour le chauffage et le refroidissement, les Energiebedarf fiir Heizung und Kiihlung,
températures intérieures et les chaleurs sensible et Innentemperaturen sowie fithlbare und latente
latente - Partie 4: Explication et justification de I'ISO Heizlasten - Teil 5: Berechnungsverfahren - Erklarung

52016-3 (ISO/TR 52016-4:2024) und Begriindung zu ISO 52016-3 (ISO/TR 52016-
4:2024)

This Technical Report was approved by CEN on 4 October 2024. It has been drawn up by the Technical Committee CEN/TC 89.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN ISO/TR 52016-4:2024 E
worldwide for CEN national Members.


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

CEN ISO/TR 52016-4:2024 (E)

Contents Page

EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisisssssmssssssssssssssssssssssssssssssssasasssssssssssssssassssssssssasasss s s e s sessassssssasasasasan s nsnsnsnsssssssasanass 3


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

CEN ISO/TR 52016-4:2024 (E)

European foreword

This document (CEN ISO/TR 52016-4:2024) has been prepared by Technical Committee ISO/TC 163
"Thermal performance and energy use in the built environment" in collaboration with Technical
Committee CEN/TC 89 “Thermal performance of buildings and building components” the secretariat of
which is held by SIS.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

Endorsement notice

The text of ISO/TR 52016-4:2024 has been approved by CEN as CEN ISO/TR 52016-4:2024 without any
modification.


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

SI ST-TP CEN | SO TR 52016- 4: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST-TP CEN ISO/TR 52016-4:2025
https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa83 7ef4a80/sist-tp-cen-iso-tr-52016-4-2025



https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

Technical
Report

ISO/TR 52016-4

Energy performance of buildings —
Energy needs for heating and
cooling, internal temperatures and
sensible and latent heat loads —

Part 4.
Explanation and justification of
ISO 52016-3

Performance énergétique des batiments — Besoins d'énergie
pour le chauffage et le refroidissement, les températures
intérieures et les chaleurs sensible et latente —

Partie 4: Explication et justification de I'lSO 52016-3

Reference number
ISO/TR 52016-4:2024(en)

First edition
2024-10

© ISO 2024


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

ISO/TR 52016-4:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

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 o 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

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

ISO/TR 52016-4:2024(en)

Contents Page
FOT@WOT. ... 1111111111111 eeeeeeeeeeeeeseereereeeeeeeseeeeeeees \'4
IIVETOQUICTIONY ..ot eeeeeeeeeeeeeeeeeereereeeeereeeee vi
1 SCOPI ...tk 1
2 Normative references
3 Terms and definitions
4 Symbols, subscripts and abDrevVIations. ... 1
41 SYTNIDIOLS .
4.2 Subscripts
4.3 AN 0] 0 214 T =T BN ) @ 0 0 X< 2

Description Of the METhOM . ...
5.1 Output of the method
5.2 General description of the method

5.2.1  GENETAL ..o
5.2.2 Distinction between ISO 52016-3 and [SO 520161 ... 3
5.2.3  Successive steps in the calculation procedures
5.3 Technologies covered in ISO 52016-3 ...
LS T0S T8 B €5 4 ) - 1 O
5.3.2 Building envelope elements with dynamic solar shading ...
5.3.3 Building envelope elements with chromogenic glazing..........cen 6
5.3.4 Building envelope elements with an actively ventilated cavity ... 6
5.3.5 Types of adaptive building envelope elements not covered in ISO 52016-3 ... 9
5.4 CONETOL SCEIMATIOS .ot 10
CalCUIATION IMETROM ..........ccc s 11
6.1 OUEPUE AT e 11
6.2 Calculation time INEETVALS ... 11
6.3 TIUPUE AT - 12
0.3 1 GEINETAL et 12
6.3.2 Input data of a simplified adaptive building envelope element...........ccccvien 12
6.3.3 Input data of a detailed adaptive building envelope element...........cccciis 12
6.3.4  Control related INPUL AAta. ...
6.3.5  Climatic iINPUL data ..o
6.3.6  Constants and physical data ...
6.3.7 Input data from Annex A and ANNeX B ...,
6.4 Properties of the adaptive building envelope element..........cccccocce
O3 R €2 4 ) - 1
6.4.2 Simplified or detailed adaptive building envelope element
6.4.3 Properties of a simplified adaptive building envelope element.............ccciren 15
6.4.4 Model and properties of a detailed adaptive building envelope element..............c.cccocce... 16
6.5 Connection of the model of the adaptive building envelope element to the model of the
thermal ZONe Of ISO 520T6-1 ... 17
6.6 SelECTION Of CONTIOL LY P ..ottt 17
6.7 Modelling of the control of the environmentally activated adaptive building envelope
ELEIMIEIIT ... 17
6.8 Modelling of the control scenario for the actively controlled adaptive building envelope
ELEIMIEIIE ...
081 GINETAL oo
6.8.2  Selection of cONditions and EVENTS ...
6.8.3  Selection Of SENSOTS. ...
6.8.4 Selection of methods to identify the conditions or events
6.8.5 Basic rules for the reference control scenario ...
6.8.6 Modelling of the user behaviour............en
6.8.7 Reference control SCENATIOS ...
6.9 Hourly calculation PrOCEAUIES. ...

© IS0 2024 - All rights reserved
iii


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

ISO/TR 52016-4:2024(en)

6.10 Post-processing —Performance charaCteriStiCs. ... 25
6. 10,1 GEINETAL..ooooieeeeeee stk 25
6.10.2 Thermal COMEOTT SCOTE ..o 25
6.10.3 Statistics on the use of the different states of the adaptive building envelope

element

7 Quality control
8 COMNTFOTINIEY CHECK ...t
9 WOTKEA QUL @XAINIPLES ...
9.1 [T<) 1<) - 1 OSSOSO
9.2 Purpose......c.
9.3 Spreadsheet tool...
9.4 CALCUIATION CASES ..o
041 GEIETAL ..o
9.4.2 Building types.
0.4.3  ClIIMIAEES e
9.4.4  Operation and USE PrOFfile ...
9.4.5 Selected adaptive building envelope elements...........cccocccrce
9.4.6 Control of adaptive building envelope elements
9.5 Overview of selected cases and Variants ...,
9.6 RESULES ..o

9.7 Conclusions
O.7.1 GEIETAL ..o
9.7.2  Limitations of the spreadsheet tool and example cases ... 39

10 Validation of the calculation procedures
Annex A (informative) ISO 52016-3 input and method selection data sheet — Template...................... 41
Annex B (informative) ISO 52016-3 input and method selection data sheet — Default choices........ 42

Annex C (informative) Reference control scenarios for adaptive building envelope elements
with dynamic solar shading or chromogenic glazing

Annex D (informative) Basic study reference control Strategies ... 74

Annex E (informative) Hourly thermal balance model of ISO 52016-1 and the connected
adaptive building envelope element

BIDIIOGIAPIY ...

© IS0 2024 - All rights reserved
iv


https://standards.iteh.ai/catalog/standards/sist/8b25d164-62b9-4289-91d5-cfa837ef4a80/sist-tp-cen-iso-tr-52016-4-2025

ISO/TR 52016-4:2024(en)

Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by ISO Technical Committee ISO/TC 163, Thermal performance and energy
use in the built environment, Subcommittee SC 2, Calculation methods in collaboration with the European
Committee for Standardization (CEN) Technical Committee CEN/TC 89, Thermal performance of buildings
and building components, in accordance with the Agreement on technical cooperation between ISO and CEN
(Vienna Agreement).

Alist of all the parts in the ISO 52016 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

0.1 Set of EPB standards and supporting tools

This document gives guidance to a set of international standards that is used to collectively assess the overall
energy performance of buildings (EPB). Throughout this document, this group of standards is referred to as
the “set of EPB standards”.

All EPB standards follow specific rules to ensure overall consistency, unambiguity and transparency (see
ISO 52000-1, CEN/TS 16628 and CEN/TS 16629).

All EPB standards provide a certain flexibility with regard to the methods, the required input data and
references to other EPB standards, by the introduction of a normative template in Annex A and Annex B with
informative default choices.

One of the main purposes of the set of EPB standards is to enable laws and regulations to directly refer to
the EPB standards and make compliance with them compulsory. This requires that the set of EPB standards
consists of a systematic, clear, comprehensive and unambiguous set of energy performance procedures. The
number of options provided is kept as low as possible, taking into account national and regional differences
in climate, culture and building tradition, policy and legal frameworks (subsidiarity principle). For each
option, an informative default option is provided (see Annex B).

0.2 Rationale behind the set of EPB technical reports

There is a risk that the purpose and limitations of the EPB standards will be misunderstood, unless the
background and context to their contents, and the thinking behind them, is explained in some detail to
readers of the standards. Consequently, various types of informative contents are recorded and made
available for users to properly understand, apply and nationally or regionally implement the set of EPB
standards.

If this explanation were attempted in the standards themselves, the result s likely to be confusing, especially
if the standards are implemented or referenced in national or regional building codes.

Therefore, each EPB standard is accompanied by an informative technical report, e.g. this document, where
all informative content is collected, to ensure a clear separation between normative and informative content
(see CEN/TS 16629 for a more detailed explanation):

— to underscore the difference between the normative and informative content;
— toreduce the page count of the actual standard;

— to facilitate understanding of the set of EPB standards.

0.3 This document

This document gives guidance on ISO 52016-3. The role and the positioning of ISO 52016-3 in the set of EPB
standards is defined in the introduction of ISO 52016-3. A brief article on the subject can be found in the
REHVA Journal [21],

To fully understand this document, it is intended to be read in close conjunction, clause by clause, with
[SO 52016-3. Essential information provided in ISO 52016-3 is not repeated in this document. References to
a clause can refer to the combined content of that clause in both ISO 52016-3 and this document.

0.4 Accompanying spreadsheet

An extensive spreadsheet [32] has been prepared to test and demonstrate ISO 52016-1. For the purpose of
testing and demonstrating ISO 52016-3, this spreadsheet has been extended with an (optional) sheet to
cover adaptive building envelope elements with different states and different control scenarios according to
ISO 52016-3.

Examples of calculations with adaptive building envelope elements are found in this document.
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0.5 Background of this document and ISO 52016-3

[SO 52016-3 and the supporting technical report (this document) have been developed to respond to a
strong need to include adaptive building envelope elements in the assessment of the energy performance of
buildings. This inclusion aims to create a level playing field for conventional and promising techniques.

More extensive background information and history of the whole set of EPB standards is given in the
introduction to ISO/TR 52000-2, the technical report accompanying the overarching EPB standard. Up-to-
date information on the set of EPB standards can be found in the "public material” section of the ISO/TC 163
page on the ISO website.!)

0.6 Application area of ISO 52016-3

ISO 52016-3 specifies procedures for the calculation of the energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads of a building according to ISO 52016-1, with additions or
modifications that are needed to incorporate adaptive building envelope elements in the calculation.

The main use of ISO 52016-3 is the assessment of the energy performance of buildings (energy performance
labels and certificates), including comparison between buildings and for checking compliance with minimum
energy performance criteria.

[SO 52016-3 is applicable to buildings at the design stage, to new buildings after construction and to existing
buildings in the use phase.

1) https://www.iso.org/committee/53476.html.
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