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reword

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.
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Introduction

This document is part of a series aimed at the international harmonization of the methodology for
assessing the energy performance of buildings. Throughout, this series is referred to as a “set of EPB
standards”.

All EPB standards follow specific rules to ensure overall consistency, unambiguity and transparency.

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 inforijiative default choices.

For the con
Informativj

rect use of this document, a normative template is given in Annex A to specify thesée choices.
e default choices are provided in Annex B.

The main thrget groups for this document are architects, engineers and regulators.

Use by or

requireme
application
national/r¢

for regulators: In case the document is used in the context of national or regional 1
hts, mandatory choices may be given at national or regional feyel for such spe
s. These choices (either the informative default choices from AnnéxB or choices adapte
bogional needs, but in any case following the template of Annex‘4)‘can be made availabl

h

boal
ific
d to

as

national arjnex or as separate (e.g. legal) document (national data sheet),

dq

NOTE 1 o in this case:

— the regullators will specify the choices;

— the indiv
the choices

idual user will apply the document to assess the enefgy performance of a building, and thereby
made by the regulators.

use

hme
for
pral
cult
lices
ble,

Topics addfessed in this document can be subject teipublic regulation. Public regulation on the s
topics can [override the default values in Annex Bi-Public regulation on the same topics can even
certain applications, override the use of this document. Legal requirements and choices are in gen
not publishhed in standards but in legal documents. In order to avoid double publications and diffi
updating df double documents, a national‘annex may refer to the legal texts where national cho
have been [made by public authorities. Different national annexes or national data sheets are poss

for different applications.

ed, if the default valtes, choices and references to other EPB standards in Annex B are|not

e to national regulations, policy or traditions, that:

It is expecf
followed d

nal
led,

nal
(Live

Further target groups are parties wanting to motivate their assumptions by classifying the building
energy performance for a dedicated building stock.

nation
values
contai

bl or regional.authorities prepare data sheets containing the choices and national or regi
accordingto.the model in Annex A. In this case a national annex (e.g. NA) is recommen
hing a reference to these data sheets;

or, by dlefaulf;the national standards body will consider the possibility to add or include a nati
annex [iragreement with the template of Annex A, in accordance to the legal documents that
nationatorregiomat vatuesamdchoices:

More information is provided in the Technical Report accompanying this document (ISO/TR 52003-2).

The overall and partial EPB indicators, i.e. the quantitative output of EPB assessments, can be used for
different purposes:

1) Requirements: to set public or private requirements regarding the energy performance of buildings.

2) Decisions: to facilitate decisions or actions in the private or public domain.
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Information and communication: for building designers, owners, operators, users, policy makers

and citizens (as sellers or renters, as prospective buyers or tenants).

This document and ISO/TR 52003-2 deal with several of these uses, which can generically be described
as the post-processing of the outputs of the EPB assessment methods (see 5.1).

The main focus of the actual (normative) standard, i.e. this document, is on basic concepts and relations
and on the actions that need to be taken. The accompanying (informative) technical report, i.e.
ISO/TR 52003-2, provides extensive further information to supportactorsin ajudicious implementation.
For optimal understanding, both documents are therefore best read side-by-side, clause-by-clause.

Thi

Mu
ith
par
con
EPH
req

5 document and 15U/ 1K 54U0U5-2 are complemented Dy

[SO 52018-1 and ISO/TR 52018-2 that deal with partial EPB requirements related t@ ther
balance and fabric features, and

CEN EPB standards that deal with the same topics for specific technical building system
specific types of energy use (such as heating, cooling, ventilation, domestichot water an

hs been decided to document basic considerations with a view te-fully informing any
Ly, including novices in the field. The texts thus partly serve as “institutional memory”. T
fribute to well-informed choices and also to any future revision-of a regulation (choice o

features and indicators, variable or constant value requifements and/or rating referer
1irement strictness).

Table 1 shows the relative position of this document within the set of EPB standards in the

the

NOT
EPB

Thd
and|
metf

modular structure as set out in ISO 52000-1.

E2 InISO/TR 52000-2, the same table can befound with, for each module, the numbers of
standards and accompanying technical reports.that are published or in preparation.

modules represent EPB standards, although one EPB standard may cover more than d

hod respectively. See also Clausé 2 and Tables A.1 and B.1.

mal energy

E, servicing
d lighting).

h of the content of these texts may be commonplace to those experienced in the domain. However,

interested
e aim is to
Fthe mix of
ces, actual

context of

he relevant

ne module

one module may be covered by more than one EPB standard, for instance, a simplified andl a detailed
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Table 1 — Position of this document (in casu M1-4) within the modular structure of the set of

EPB standards
Overarching Building Technical Building Systems
(as such)
Build-
Hu- | De- | Do- a:ll:’f)-
Sub- i D‘?- Descrip- | Heat- | Cool- V_en- n}u_i- hfl- mes- Light-| ma- l?V,
Descriptions scrip- . R . tila- | ifi | mid- | tic R . wind,
module . tions ing | ing . A s ing | tion
tions tion | cati- |ifica-| hot
. and
on | tion |water
con-
trot
A
sub1 M1 M2 M3 | M4 | M5 | M6 | M7 | M8 | M9 M(:l{’\\l\r 11
NJ
1 General General General h;()/
ya? V4
Q”
Cgmmon terms Building P
arld definitions;
2 . energy Needs QD a
symbols, units
1 . needs
and subscripts C)
9
N
Q)
(Free) Q
Indoor Maxi- Q<D
- condi- mum
3 {pplications tions load and \\
without power XQ‘
systems %) "
S
RN
\ ¥
NS
Ways to Ways
Whys to express express exp
4 epergy perfor- |ISO 52003-1| energy rgy
mance perfor- N (perfor-
mance C)\\mance
o
Bdilding catego- gasns— Emis-
5 riefs and building C) fer by sion and
boundaries % trans- control
%\ mission
QO
§>~<
Q r Heat
trans-
Buifding,0 an- fer by Distribu-
6 cypn erating infiltra- tion and
conditions tion and control
tion
Aggregation of en- Internal Storage
7 ergy services and heat and
energy carriers gains control
Solar Genera-
8 Building zoning heat tion and
gains control
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Table 1 (continued)
Overarching Building Technical Building Systems
(as such)
Build-
Hu- | De- | Do- aluI;}(;)-
Sub- . De- Descrip- | Heat- | Cool- Ven- | mid- | hu- | mes- Light-| ma- PV,
Descriptions scrip- . . X tila- | ifi | mid- | tic R . wind,
module . tions ing | ing . A ing | tion
tions tion | cati- |ifica-| hot
. and
on | tion |water
con-
trol
sub1 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 | M11
N
Building Load 1/
dy- dispatch-
Calculated ener- namics ing and
gy performance (ther- operat- QQ
mal ing con- (l/
mass) ditions <D
O
Meas- Meas-
ured ured
Measured energy
10 energy energy
performance
perfor- perfor-
mance mance
. Inspec- Inspec:
11 Inspection tion tion
Ways to express
e indoor comfort \O BMS
W
QY
13 External environ- C)\\
ment conditions .
\ *
14 Econom'ic calcu-
lation
a The shaded modules are not.applicable
ix
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INTERNATIONAL STANDARD

ISO 52003-1:2017(E)

Energy performance of buildings — Indicators,

requirements, ratings and certificates —

Part 1:

General aspects and application to the overall energy
performance

1 [Scope

The set of EPB assessment standards produces a great number of overall and(partial EPB indicators as
outputs. This document provides general insight to both private parties andipublic regulatgrs (and all
stalkkeholders involved in the regulatory process) on how to make good use,of these outputs for different
purposes (post-processing).

Thif document describes the relation between the EPB indicatorstand the EPB requirements and EPB
ratings, and it discusses the importance of project-specific, tailofed values as requirement of reference
for rertain EPB indicators. This document also includes a cguple of possible EPB labels and] it lists the
different steps to be taken when establishing an EPB certification scheme.

Thip document provides standardized tables for reporting in a structured and transparent fnanner the
chojces that are to be made with respect to overalkEPB requirements. The tables are non-festrictive,
thug allowing for full regulatory flexibility. Thistdocument does not provide such tables|for partial
EPH requirements (related to the fabric or techinical buildings systems), as this is dealt with in other
documents.

NOTE Table 1 in the Introduction shows the relative position of this document within the| set of EPB
starjdards in the context of the modularstructure as set out in ISO 52000-1.

2 |Normative references

The following documents)are referred to in the text in such a way that some or all of thpir content
conftitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendmengs) applies.
[S0|7345:198%-Thermal insulation — Physical quantities and definitions

[SO|52000-1:2017, Energy performance of buildings — Overarching EPB assessment — Part 1: General
framework and procedures

NOEE Defatltreferencesto-EPB-standards-other-than1S0-52000-1-are-identified-by-the EFPB-+nodule code
number and given in Annex A (normative template in Table A.1) and Annex B (informative default choice in
Table B.1).

EXAMPLE EPB module code number: M5-5, or M5-5.1 (if module M5-5 is subdivided), or M5-5/1 (if
reference to a specific clause of the standard covering M5-5).

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7345 and ISO 52000-1 and the
following apply

© IS0 2017 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

NOTE The terms of ISO 52000-1 that are indispensable for the understanding of this document are
repeated here.

3.1 Building

3.1.1
assessed gbject
building, gart of a building or portfolio of buildings that is the object of the energy performgnce
assessmeng

Note 1 to eptry: The assessed object comprises all spaces and technical systems which may\contribute tp or
influence thie energy performance assessment.

Note 2 to enftry: The assessed object may include one or several building units, if these@re not individually ohject
of the energly performance assessment.

Note 3 to entry: A distinction may be made between, e.g. a designed building, new building after construction,
existing building in the use phase and existing building after major renovatjer

[SOURCE: ISO 52000-1:2017, 3.1.1]

3.1.2

building
constructipn as a whole, including the fabric and all technical building systems, where energy may be
used to conhdition the indoor environment, to provide(domestic hot water and illumination and other
services related to the use of the building

Note 1 to enftry: The term refers to the physical building as a whole, or to all parts thereof, that at least includg the
spaces and fechnical building systems that are rélevant for the energy performance assessment.

Note 2 to erjtry: Parts of a building can be physically detached, but are on the same building site. For examplle: a
canteen or g guard house or one or more-classrooms of a school in a detached part of a building; or an essential
space in a dvelling (e.g. bedroom).

[SOURCE: ISO 52000-1:2017, 3-1:2]

3.1.3
building cptegory
unit categpry

classificatipn of buildings and/or building units related to their main use or their special status, for|the
purpose off enabling differentiation of the energy performance assessment procedures and/or engrgy
performanjce-requirements

EXAMPLE Buildings officially protected as part of a designated environment or because of their special
architectural or historical merit, buildings used as places of worship and for religious activities, residential
buildings, (a) single-family houses of different types;(b) apartment blocks;(c) offices;(d) educational buildings;(e)
hospitals;(f) hotels and restaurants;(g) sports facilities;(h) wholesale and retail trade services buildings;(i) data
centres; (j) other types of energy-consuming buildings.

Note 1 to entry: Building regulations often make a distinction between building categories.

Note 2 to entry: The building category, for instance, may determine if energy performance assessment is
mandatory (e.g., not for religious or historic buildings) and which are the minimum energy performance
requirements (e.g., for new buildings); in some countries measured energy performance of a building is
prescribed for specific categories of buildings (e.g., apartment buildings, large public buildings), etc. Another
type of categorization is the distinction between new and existing and renovated buildings.

2 © IS0 2017 - All rights reserved
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Note 3 to entry: Many buildings or building units of a given (use) category contain spaces of different (use)
categories; for instance an office building may contain a restaurant; see 3.1.11.

Note 4 to entry: The allocation of a building category may also have a strong impact on other parts of the building
regulations, for instance on safety (e.g., emergency exits, strength of floor) or indoor environmental quality (e.g.,
minimum ventilation rates).

[SOURCE: ISO 52000-1:2017, 3.1.3]
3.1.4

[SOPRCE: ISO 52000-1:2017, 3.1.4]

3.15
building fabric
all physical elements of a building, excluding technical building systems

EXAMPLE1 Roofs, walls, floors, doors, gates and internal partitions.

EXAMPLE 2 It includes elements both inside and outside of the thermial envelope, including the thermal
env¢lope itself.

Note¢ 1 to entry: The fabric determines the thermal transmission, the\thermal envelope airtightness|and (nearly
all ¢f) the thermal mass of the building (apart from the thermal”mass of furniture and technifal building
systlems). The fabric also makes the building wind and water tight. The building fabric is sometimes dlescribed as
the puilding as such, i.e. the building without any technical baiilding system.

[SOPRCE: ISO 52000-1:2017, 3.1.5]

3.1l6
building portfolio
set |of buildings and common technical building systems whose energy performance is determined
takng into account their mutual interactions

Note 1 to entry: An example of common equipment is an energy generation system (PV panels, wjind turbine,
cogén unit, boiler, etc.) serving the building portfolio.

[SOPURCE: ISO 52000-1:2017, 3:1.6]

3.17
building thermal zone
thermal zone

intdrnal environment with assumed sufficiently uniform thermal conditions to enable|a thermal
balgnce calcaldation according to the procedures in the standard under EPB module M2-2

Note 1 te entry: The EPB standard under module M2-2 is ISO 52016-1.

[SOLLREE: IS0 52000-1:2017, 3.1 7]

3.1.8

building unit

section, floor or apartment within a building which is designed or altered to be used separately from
the rest of the building

EXAMPLE A shop in a shopping mall, an apartment in an apartment building or a rentable office space in an
office building.

Note 1 to entry: The building unit can be the assessed object.

[SOURCE: ISO 52000-1:2017, 3.1.8]

© IS0 2017 - All rights reserved 3
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3.19
reference floor area
floor area used as a reference size

Note 1 to entry: See definition of reference size.
[SOURCE: ISO 52000-1:2017, 3.1.12]

3.1.10

reference size

relevant metric to normalize the overall or partial energy performance and energy performance
requiremefits To the siZe of the bulilding or partof a building and for the comparison against bencnmarks

[SOURCE: ISO 52000-1:2017, 3.1.13]

3.1.11
space catdgory
classificatipn of building spaces related to a specific set of use conditions

EXAMPLE Office space, restaurant space, entrance hall, toilet, living space, assemblyhall, shop, residential
bed room, i'Tdoor car park, heated indoor stair case, unheated indoor stair case, etc.

Note 1 to erftry: The space category is relevant for the calculation of the energy performance assessment andl for
defining the reference size.

[SOURCE: ISO 52000-1:2017, 3.1.14]

3.1.12
thermal ehvelope area
total area ¢f all elements of a building that enclose thermally conditioned spaces through which therjmal
energy is transferred, directly or indirectly, to or from ¢he external environment

Note 1 to enjtry: The thermal envelope area depends onwhether internal, overall internal or external dimensjons
are being uded.

Note 2 to enftry: The thermal envelope area doés not include the area to adjacent buildings; see ISO 137809.

Note 3 to erftry: The thermal envelope arealimay play a role in the ways to express the overall and partial eng¢rgy
performande and energy performance requirements and comparison against benchmarks.

[SOURCE: ISO 13789:2017[1], 3.9 3 modified with addition of notes to entry 2 and 3]

3.1.13
useful flogr area
<for EPB agsessment>area of the floor of a building needed as parameter to quantify specific conditjons
of use that| are exptessed per unit of floor area and for the application of the simplifications and|the
zoning and reallocation rules

[SOURCE: ISO-52000-1:2017, 3.1.18]

3.2 Indoor and outdoor conditions

3.21

conditions of use

requirement and/or restriction for the use of a building space category, related to the services for the
energy performance assessment and/or the boundary conditions

EXAMPLE Heating set-point, cooling set-point, minimum amount of ventilation related to air quality, net
domestic hot water needs (e.g. per m2 floor area or per person), lighting levels, internal heat gains, etc., including
the distribution over time (operation). Where relevant, the numbers are based on the number of occupants per
m2 per type of building space.

[SOURCE: ISO 52000-1:2017, 3.2.1]
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3.3 Energy performance

3.3.1
actual measured energy
measured energy without any correction for standard climate and use

[SOURCE: ISO 52000-1:2017, 3.5.1]

3.3.2

as built energy performance
energy performance calculated with data for the building after construction (prior to or during
opefration) and standard use data set

Not¢ 1 to entry: This represents the calculated intrinsic annual energy use of a realizéd\building under
starjdardized conditions. It is particularly relevant for the energy performance certificate and fof regulation
(verjification of compliance with requirements).

[SOPRCE: ISO 52000-1:2017, 3.5.2]

3.3{3
cal¢ulated energy performance
enefgy performance based on calculations of the weighted net delivered energy for the EPB fervices

[SOPRCE: ISO 52000-1:2017, 3.5.3]

3.314
desjign energy performance
enefgy performance with design data for the building@nd standard use and climate data set

Notg¢ 1 to entry: This represents the calculated inttinsic annual energy use of a designed building under
starjdardized conditions. It is particularly relevant t@obtain a building permit at the design stage.

[SOPRCE: ISO 52000-1:2017, 3.5.5]

3.3]5
endrgy feature
EPH feature

any|element, component or property aspect of a building or building unit, single or combinefl, that may
have an effect on the energy performance of the assessed object

Notg¢ 1 to entry: An EPBfeature may relate to a single building element (e.g. the thermal insulation pf a wall) or
any|combination of building elements (e.g. the heating needs, the performance of a heating system| the overall
enefgy performancé,etc.), up to the entire building.

Note 2 to entryiEvery EPB feature can be characterized by several possible EPB indicators. For ipstance, the
themal insulation of a wall can be quantified by its thermal transmittance, its overall thermal refistance, its
temperature factor, etc. For more examples, see ISO 52018-1[91.

[SOPRGE: ISO 52000-1:2017, 3.5.6]

3.3.6

energy performance

overall energy performance

<of an assessed object>calculated or measured amount of (weighted) energy needed to meet the energy
demand associated with a typical use of the assessed object, which includes energy used for specific
services (EPB services)

Note 1 to entry: See definition of EPB services and definition of assessed object.

Note 2 to entry: Also called overall energy performance, to distinct from partial energy performance.

[SOURCE: ISO 52000-1:2017, 3.5.7]
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3.3.7

energy performance certificate

<of an assessed object>certificate, for instance recognized by a country or by a legal person designated
by it, which indicates the energy performance of the assessed object, calculated or measured according
to one or more specified methodologies

Note 1 to entry: The meaning of the terms “certificate” and “certification” in this document differ from those in
ISO/IEC 17000l€l.

[SOURCE: ISO 52000-1:2017, 3.5.8]

3.3.8
energy performance certification
process of providing an energy performance certificate

[SOURCE: SO 52000-1:2017, 3.5.9]

3.39
energy performance indicator
EPB indicator

calculated jor measured numerical quantity that characterizes an energy featute of an assessed objéct

Note 1 to enfry: EPB indicators are used for the energy performance rating, the-energy performance requiremgnts
and/or for the certificate. An EPB indicator can for example be expressed inetfergy performance per unit of flloor
area or energy performance divided by the energy performance of a specifi¢ benchmark or another reference vilue.

Note 2 to enftry: This covers both overall and partial energy performangces.
[SOURCE: SO 52000-1:2017, 3.5.10]

3.3.10
energy performance requirement
minimum level of the (partial or overall) energy péerformance that is to be achieved to obtain a right or
an advantdge, e.g. right to build, lower interesttate, quality label

[SOURCE: ISO 52000-1:2017, 3.5.11]

3.3.11
energy rating
EPB ratin
evaluation|of the value of an energy performance indicator by comparison against one or more refergnce
values, pogsibly including atvisualization of the position on a continuous or discrete scale

Note 1 to enftry: This may¢oncern overall or partial energy performance.
[SOURCE: ISO 52000-1:2017, 3.5.12]

3.3.12
EPB service
building service included in the assessment of the energy performance

Note 1 to entry: See definition of building service. Which services are included is a national or regional choice,
specified in ISO 52000-1:2017, Annexes A and B.

EXAMPLE Energy used for heating, cooling, ventilation, humidification, dehumidification, domestic hot
water and lighting.

[SOURCE: ISO 52000-1:2017, 3.5.13]
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3.3.13

EPB standard

standard that complies with the requirements given in ISO 52000-1, CEN/TS 16628[Z] and
CEN/TS 16629I8]

Note 1 to entry: These three basic EPB documents were developed under a mandate given to CEN by the European
Commission and the European Free Trade Association (Mandate M/480), and support essential requirements of
EU Directive 2010/31/EU on the energy performance of buildings (EPBD). Several EPB standards and related
documents are developed or revised under the same mandate.

[SOURCE: ISO 52000-1:2017, 3.1.14]

3.3{14
measured energy indicator
enefgy performance indicator based on measured energy performance

[SOPRCE: I1SO 52000-1:2017, 3.5.16]

3.3]15
measured energy performance
enefgy performance based on weighted measured amounts of deliverédyand exported energly

Not¢ 1 to entry: The measured energy performance is the weighted sum of all energy carriers psed by the
building, as measured by meters or derived from measured energy bylother means. It is a measure ¢f the in-use
performance of the building after correction or extrapolation. This/is particularly relevant to certtification of
actyal energy performance.

Notg 2 to entry: Also known as “operational energy performarce”.
[SOPRCE: 1SO 52000-1:2017, 3.5.16]

3.3]116
numerical indicator of primary energy use
prifnary energy use per unit of referencelfloor area

Notg¢ 1 to entry: Since primary energy. use can be expressed in total primary energy, non-renewaple primary
enefgy can be specified in the numerical indicator (e.g. non-renewable primary energy use).

[SOPRCE: ISO 52000-1:2017,.8.5.18]

3.3{117

parjtial energy performance
<of| an assessed ,object>energy performances of one or a combination of building elements or
conjponents or gfher energy features of the assessed object

Note 1 to entfy;)Other energy features are for instance: energy needs for heating and cooling and air|tightness.

[SOPREEXISO 52000-1:2017, 3.5.19]

3.3.18
reference value
standard legal or calculated value against which an energy indicator is compared

Note 1 to entry: This can be a fixed value for specific types of buildings or for specific energy features, or a
variable value (formula or notional reference building) taking into account one or more data from the actual
building.

[SOURCE: ISO 52000-1:2017, 3.5.20]
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3.3.19
standard energy indicator
energy performance indicator based on energy performance under a set of standard conditions

Note 1 to entry: Assessed under standard conditions (if calculated) or corrected for deviating condition
measured).

[SOURCE: ISO 52000-1:2017, 3.5.22]

s (if

3.3.20
standard energy performance
energy pe i F(if
calculated] or corrected for deviating conditions (if measured)
Note 1 to ¢ntry: This represents the intrinsic annual energy use of an assessed object, under standardjzed
conditions. [t is particularly relevant to certification of standard energy performance.
Note 2 to enftry: In case of calculated energy performance it can also be termed “asset energy. performance”.
[SOURCE: ISO 52000-1:2017, 3.5.23]
3.3.21
tailored ehergy performance
calculated energy performance using actual data for a building and actwal climate and occupancy data
[SOURCE: IISO 52000-1:2017, 3.5.24]
4 Symblols and subscripts
4.1 Symbpols
For the purposes of this document, the symbols given in ISO 52000-1:2017, Clause 4 and Annex C and
the followihg apply.
Symbol Name of quantity Unit
indicator (generie'symbol) —
I number —
R reference same as the considered EPB indicator
X any physical quantity any (symbol U from Unit)
expenditure factor —
) efficiency —
4.2 Subscripts
For the putpeses-efthis-decumentthe-subseriptseiverintSO-52000-+ 26474 Clause4and-Anrex-Eand
the following apply.
r regulation
ref reference
S stock
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5 Description of the document

5.1 Brief overview of the document

The EPB assessment methods provide a large number of intermediate and final quantitative results,
here called EPB indicators. This document supports users in making intelligent use of these indicators
(sometimes after some further mathematical treatment of the primary numerical results). The users
can be either public authorities or private actors.

It is the responsibility of the competent authorities (regulators) to take all of the various decisions related to

h Joli DD H s e Ry = R
t e puoirc T D FEYUITCITICTILS, TULIITYS, LEILJItULtS, TLL.

This document first explains the different concepts and their mutual relation (Clausesc and 7). It then
disq¢usses two main uses that can be made of these numeric values, namely:

— |EPB requirement setting (Clause 9);
— |EPB rating (Clause 10).

For|both uses, smart limiting or reference values are needed. Often it\may be best that these values
are|variable, tailored to the relevant characteristics of each individual project. Methods tp establish
such variable values are discussed in Clause 8. Finally, any results and further informatjion can be
documented in an energy performance certificate, possibly comiplemented by a further repoft, which is
tregted in Clause 11.

Clagises 12 and 13 relate to quality control of the application of the procedures provided in this
document.

NOTE This document thus deals with what can.be called the “post-processing” of the outpuf of the EPB
ass¢ssment methods.

5.2| Selection criteria between the peossible options

Clafises 8 to 11 comprise, in brief, considerations concerning the choices between alternative options or
conjbinations of options.

NOTE More extensive considerations, such as the rationale behind the options and the advigntages and
draybacks of different optioris are given in the corresponding clauses in ISO/TR 52003-2:2017[4.

5.3| Input and output data of new calculation methodologies

5.3/1 General

Ampng other’things, this document provides orientation and insight with respect to thg setting of
reqpirements (see 8.2) and the establishment of ratings (see Clause 10). These two objectives may
reqpire the establishment of additional calculation schemes (notably for tailored requirgments and
references,; see Clause 8 However, untike the other EPBstamdards; this document does 7ot provide
a readily applicable set of methods and equations, as it is the responsibility of the competent public
authorities or private actors to take the various related decisions as a function of their specific
purpose(s) and context. When specific methodologies are elaborated in full and practical detail, the
specifiers shall systematically report all the input and output data of the calculations (e.g. formula or
notional reference building).

5.3.2 Inputdata

The input data shall be reported in the same manner as in all EPB standards (see in principle 6.3 of each
of these standards).
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At least the following input data are probably needed:

— General data about the assessed object and the application (see ISO 52000-1:2017, 6.3.2), as basic
information about the context of the specific project (case), such as:

— type of object (e.g. whole building, building portfolio, building unit, part of a building, or a
building element; building fabric or technical building system; new or existing building, as built
or in the use phase; renovations of existing buildings, extensions to existing buildings);

— Dbuilding category (e.g. residential, office);

_ t £ 1 3 L 4 L 1 1 i+l £, 3 'S
bi Ul ayyu\,a\,luu \_\,-S- LU CIICUIN \,Ulllllllall\,b vviIiUlIl CIlICI Sy Pbl IV IIIAIICCT l\,blull CIIICIILS, CIIY rgy
certification, to obtain building permit, to obtain permit to use, energy audit (tailored),endrgy
perrformance inspection);

— type of assessment (e.g. calculated design; calculated as built; measured actual; measyred
standard (corrected for climate and use).

— Detailg from the energy performance assessment, for tailoring to individual preject characteristics:

— chpracteristics of the assessed object: reference size, thermal @€nvelope areas, winglow
orjentations, etc.;

— veptilation flow rates, illumination per space, etc.;

— ovgrall energy performance.

5.3.3 Output data

The output data shall also be reported in the same manner as in all EPB standards (see in prindiple
6.1 of each|of these standards). Possible examples of su€¢h new outputs are: a new ratio (see 7.4), or|the
result (with its own symbol) of the formula or notienal reference building approach.

NOTE More information about the way of reperting input and output data can be found in CEN/TS 16648IZ]
and CEN/T{ 16629[8], which are the basis for the template for all EPB standards.

6 Relatjon between EPB features, indicators, requirements, ratings and
certificates

A distinctipn is made between®he building feature, for which the energy performance is assessed, pand
the numerjc indicator thatiSused for it. This is because there may be more than one possible indicator
to quantifyf a certain feature.

EXAMPLE The theymal insulation of an envelope element can be characterized by the temperature fagtor,
thermal trahsmittanee, thermal resistance, etc.

A distinctipriis also made between an energy performance 1nd1cator and an energy performa nce
rating. Thisisbeeats = i
(like energy use in kWh/m2) is typlcally a proper 1nd1cator for the energy performance ratlng (see
discussion on tailoring in Clause 8).

Energy performances can be considered for an almost endless number of aspects of a building, ranging
from the building as a whole (including all its technical systems) to any of its technical (sub)systems
apart, to the fabric (as a whole or in part), to individual elements. When it concerns the building as a
whole, it is called an overall energy performance. When it concerns any sub-aspect, it is called a partial
energy performance (see 3.3.9 and 3.3.17).

The energy performance of each aspect (i.e. each EPB feature) can be quantified by one or more numeric
indicators, which may be calculated and/or measured. Such energy performance indicators can be used
for a variety of purposes. Depending on the objective, an appropriate indicator (and when applicable, a
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corresponding requirement and/or rating) should be carefully chosen. It is, therefore, very important
to first explicitly and precisely define the goal(s) that is (are) pursued.

Indicators may be used in the context of public policy or in a private context. Some of the major
objectives that may be pursued are the following:

— for public authorities:
— setting energy performance requirements in the context of building regulations;

— providing information and transparency by means of a rating (and in this way, stimulating

3 4 + o | + ££: a3 )
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— other objectives, such as, a basis for financial support schemes, statistical analysis; egtablishing
policy actions, monitoring policy progress, etc.;

— |[for private actors:

— formulating technical specifications;

— optimal design;

— optimal operation;

— energy renovation of existing buildings;

— other objectives, such as management of property stocks (by housing corpofations, by
(international) non-residential real estate investment/management/operating companies, by
(international) retail chains, etc.).

Thif document focuses on the uses by public authorities and is mostly worded in this persgective. But
mug¢h of the content is readily applicable by private actors for their own specific purposes.

In gddition to the general principles of post-processing, this document also deals with ovefall energy
performance in a more elaborated manmer on a practical level (see 7.3.1). This includes standardized
repprting templates for the chosen ¢verall EPB requirement mix and for the indicators that are used for
each of the requirements (see 9.5 and Annexes A and B).

NOTE1 The partial energy-performance of a great variety of systems and elements is discussed in a more
prag¢tical manner in other, topical EPB standards under the modules M2-4, M3-4, M4-4, M5-4, M6-4 M7-4, M8-
4, M9-4 and M10-4.

Complex interactions’exist between the EPB features, indicators, requirements, ratings and dertificates.
These are furthes discussed in the following clauses.

NOTE 2  Scheématic presentations of the possible relations between EPB assessment methods, produdt standards,
EPB|features;indicators, requirements, ratings, certificates and other uses are given in ISO/TR 52003-R[4].

7 Lonorauvnorfarmanca faoatnirac and thaze s dicnd o
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7.1 General

An energy performance indicator is a numeric quantity that characterizes in some way or another the
energy efficiency of the “building feature” under consideration. When it concerns the building as a
whole, including all its fixed technical installations, it is called an overall energy performance indicator
(see 7.3.1). When it relates to only part of the building (e.g. a specific technical (sub)system, the fabric,
or an individual element), it is called a partial energy performance indicator (see 7.3.2).

NOTE Overall EPB indicators by themselves do not give information on all aspects of the energy performance

of a building. To provide full transparency, partial EPB indicators are therefore a useful complement. This holds
also true for EPB requirements.
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The indicator can be a measured or calculated quantity, or a combination of both, e.g. a measured
envelope air tightness that is used as input into the calculation of the overall energy performance.

7.2 Normalization to building size

The procedure for normalization of overall or partial energy performances to the reference building
size, for instance reference floor area, are given in ISO 52000-1:2017, 9.4.

Such normalization alone usually does not constitute a proper basis for judging the energetic quality of

a building or a specific EPB feature. In order to arrive at eq
a more sophistica 3 ach i

7.3 Ene

731 O

The overa
that are th
ISO 52000

EXAMPLE
gas-emissio

ISO 52000
the choice

uitable requi
a O

gy performances and their indicators

erall energy performances

energy performance of a building is represented by one or more overall indicators,
e weighted delivered energy minus the weighted exported energy, determined accordin
1:2017, 9.6.

Total, non-renewable and/or renewable primary energy use; renewable energy ratio, greenh
ns, annual energy costs; see [SO 52000-1:2017, 9.6.

1:2017, 9.6 defines each of these variables in a precise,«quantitative manner and prov
5 and further details concerning the overall energy-performance indicators, such as

rements or a meaningful rating,

L
HFwe

g to

use

des
the

assessmenf boundaries, the type of weighting and the weighting factors.

The indicators can be normalized, as described in 7.2.

Which enet
6.2 (identif

gy servicesareincluded in the overall energy performanceis determined in ISO 52000-1:2P17,

ier: EPB_LISTSERVICE TYPE), with details in ISO 52000-1:2017, 9.2.

In ISO 520[00-1:2017, consideration is given far buildings that are not equipped with all serviceq for
which the pnergy performance shall be assessed (e.g. building without cooling systems when cooling
is part of the energy performance calculation). Two specific options are given in ISO 52000-1:2017 dre

— the prjinciple of “Assumed system”, requiring the specification of a default “fictitious” technical

systen for each missing service; and

the pr ffer

proced

inciple of “Presence of system”, requiring the relevant EPB system standards to o
ures to enableto-decide if a system may be considered to be present or not

NOTE1
supplied vid
or cooling s

'his is not always evident. For instance, in case heating, ventilation or cooling is assumed t¢ be
a local proyision in another room, or in case of a plug-in electric heater, or if the heating, ventildtion
brvice iS.obviously undersized.

In the casq 6fthe principle “Presence of system”, a possibly better energy performance for buildings
that are missing3some service {5 accepted: Thismay tead to a viotation of the tevet playing fietd witen the
energy performance is compared with other buildings. This may be compensated by additional specific
indicators.

NOTE 2  An indicator based on the calculated basic energy needs (disregarding specific system properties)
could already help, by revealing a discrepancy between the calculated needs and the calculated (or measured)
energy use (absent if no system present).

7.3.2 Partial energy performances

The most commonly used partial energy performance features are

a)

the energy use for one specific purpose (e.g. heating, cooling, domestic hot water, lighting,
ventilation, humidification, dehumidification),
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the energy need for space heating and space cooling,

the characteristics of the fabric or of the technical building systems, each considered
(e.g. heat transfer coefficient of the thermal envelope, efficiency of heating, hot water
systems, efficiency of lighting systems), and

as a whole
or cooling

d) the characteristics of elements of the building fabric or of technical building systems (e.g. thermal
transmittance of walls, efficiency of boilers, insulation of heating and hot water pipes, specific

fan power).

7.4__Ratios nfidpnfirnlllcimilnr r}nnnfifipc as indicators for energy pprfnrmnn(‘ S

Instead of a physical quantity as such (irrespective whether or not the quantity has first been pormalized

with respect to the building size), a ratio can be used to characterize an energy perfofmance} It appears

that two major types of ratio can be distinguished:

1) |The quantity divided by a reference value of the same quantity, resultingin-a dimensionless value.
When the reference value depends on political choices, that specific ratioleannot be fullyf defined in
the technical standards.

2) |For technical building (sub)systems: the output divided by, theé input (or vice-veirsa), either
dimensionless or with dimensions. Since these are usually, parely technical definitionf, they can
most often be fully defined in the technical standards.

These two points are now discussed in more detail.

1) |Ratio of identical quantities

Such indicator (I) can, in a general manner, mathematically be defined as follows:

X
I=f ran (1
ref

wheére
f is an optional, dimensionless constant scale factor, with a value of, e.g. 10 or 1j00;

X is the physicalquantity under consideration, in [U];
Xref is the reference value for the same physical quantity, in [U].

Iis a generic symbelthat represents in an abstract manner any possible dimensionless index][U] stands

for the unit of the physical quantity. It can be any unit. It goes without saying that, in order [to obtain a

dimensionless)quantity, the reference value shall have the same unit [U].

Defining suich a ratio is particularly useful when the reference value varies from one building[to another,

as iy 6ften the case with compound quantities, such as overall energy performances, heating or cooling

energy needs, or the mean thermal transmittance.

NOTE1 For these examples, dimensionless ratios have been applied successfully in practice.

NOTE 2 In this manner, an easy to communicate final indicator is obtained, capturing in a single value

an upstream analysis that can sometimes be quite complex and difficult to explain to the public at large. The
summarizing single indicator is easy to understand by all.

The reference value is typically obtained by means of a mathematical formula or a notional reference
building (see Clause 8). By judiciously defining the (variable value) reference, an equitable technological
and economic indicator can be obtained. These aspects are further specified in 9.3.

NOTE3 The main advantages and drawbacks of the use of ratios are further discussed in ISO/TR 52003-2[4].
This document also formulates a number of additional practical considerations, e.g. concerning the scale factor.
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2) Ratio between two different quantities

This second instance concerns the output/input ratio (or vice-versa) of technical building (sub)systems.
There are two further possibilities.

a) Dimensionless input/output ratios

For technical building (sub)systems, the ratio of the output to the input (“benefit/cost ratio”), when
expressed in the same units, is generally called the efficiency 1 (dimensionless). The reciprocal of the
efficiency, i.e. the ratio of the input to the output (“cost/benefit ratio”), is usually called the expenditure

factor € (di

mensionless).

The effici

cy is widely used and gives an easy to understand indication of the losses and,éng

rgy

performanice of a technical (sub)system. Care should be taken when calculating the efficiency when

both thermal and electrical energy flows are involved: in that case particularly the electrical eng

needs to b
technical s
b) Input/|

Sometimes
anymore).

EXAMPLE

specific fan
in W per m3
entire venti

8 Tailo

8.1 Two

A requirenjent for an EPB indicator or a ratingteference may be a fixed value or a variable value.

A variable
or for proq
take into a
needed as

Two ways

e multiplied by a primary energy factor, Practical definitions of efficiencies gan be foun
ystem documents, e.g. for heating systems in EN 15316-1:2017, Clause 7[9],

butput ratio of different types of quantities

[n that case, the ratio is not dimensionless.

The installed lighting power per illumination of a “work” plafie, e.g. in W/m2 per 100 Ix or

power (SPF), i.e. the ratio of the electric input power of the famrtothe air flow delivered in the ro

h. The latter quantity does not only depend on the fan characteristics, but also on the features o
ation system, in particular the overall pressure drop.

ring for requirements and for ratings

approaches

value reference may be necessary for requirements aiming at cost-optimal performg
erly reflecting the averagesbuilding stock for rating. A variable reference can, for insta
ccount the actual size of-the building and/or the actual shape and/or any other factor th
h sound basis for setting-requirements or rating references.

o apply this principle in practice are:

1) thefo

building size, shape-and category. The formula is established based on a reference set of hypothe

2)

the ndtionalsreference building approach: the variable value is the value of the performg
calculgtedifor a building having the same location (climate), building size, shape and category,
but with-areference set of hypotheses.

mula approach: the variable value is defined by a formula, e.g. function of location (clim{

rgy
d in

, the output has a very different nature than the input (e.g. it is @ot really an energy fllow

the
ms,
Fthe

nce
hce,
ht is

ite),
ses.

nce
btc.,

NOTE

Although the ways to practically proceed for a given project are clearly different, the two methods

actually lead to very similar numerical results, if the same set of reference hypotheses is taken as starting
point. This is further discussed and illustrated in ISO/TR 52003-2:2017[4], which also lists some advantages and
drawbacks of both approaches.

Tailoring can be relevant to both overall and partial energy performances.

The rationale behind the choice of a proper set of reference hypotheses for requirements is
described in 8.2.
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8.2 Project characteristics for tailoring

Both in the formula approach and in the notional reference building approach several characteristics of
the individual project are used for tailoring. Some of the most frequently used project characteristics
for tailoring overall energy performances are listed in Table 2. Some of these are related to the design
choices of the individual project (size, ventilation flows, illumination levels, etc.), some of which may be
easily applicable only in the case of new buildings, because they cannot easily be determined in existing
buildings.

Table 2 — Examples of project characteristics used for establishing tailored values for energy

£,
Pl iaiitcs

Ch:’racteristics

Comment

Bui|1ding category

In the standardized EPB assessment methods, this category usually det
several boundary conditions and hypotheses, such as (partof the) inter
hours of occupation, assumed average occupation density; etc. It is clea
these factors have a major impact on the calculated energy performand
should also have an impact on the requirement.

ermines
nal gains,
" that

e, and thus

Siz

 of the building and its

The size is most often characterized by the useful floor area, sometimes by the

Ser

vices:

thefmal envelope area volume. If needed, the thermal envelope area can-be subdivided in areaqper type of
element (opaque roofs, opaque walls, windows, floors on and above the gfound, etc.).

Lodation In the context of a regulation, this aspectdisually automatically determ|nes (fully
or partially) the external environment.conditions to be considered for fhe EPB
assessment.

Extlernal environment This mainly concerns outdoor temperatures, solar radiation, possibly shading by

cornditions objects in the environment, et¢;
In the context of a regulation, these aspects are usually automatically determined
(fully or partially) by, the‘location of the building.

Indpor environment and

pro

temperature set-point
file for heating

In the context'of a regulation, this aspect is usually automatically deter
the buildifigor space category.

mined by

pro

temperature set-point
file for cooling

In the,context of a regulation, this aspect is usually automatically deter
the building or space category.

mined by

ventilation rate

Thedesign occupation density and the design indoor air quality level d
the design ventilation rates. When these are taken as input for the EPB
ment, it is logic to use them also as input for a coherent reference.

btermine
NSSess-

illumination level

The EPB assessment is usually based on the installed lighting power, w
ously strongly depends on the illumination level to be achieved. It is tht
use the illumination level as input for the reference.

hich obvi-
s logic to

domestichot water need

In the context of a regulation, this aspect is usually automatically deter
the building or space category and the size of the building.

mined by

Eng

rgy carrier

For instance, to take into account the availability of specific energy sou

Fces in

specific locations

9 Energy performance requirements

9.1

General

Setting effective EPB requirements is a challenging issue, whereby several aspects need to be taken
into account in order to achieve the objectives.

In a first instance, it is important for public authorities to precisely and explicitly identify the goals that
are pursued. These can be a combination of several independent objectives:

— ahealthy and comfortable indoor environment;
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energy efficiency;
fabric and equipment preservation (e.g. avoid degradation due to moisture);

others.

One single requirement can often contribute to a greater or lesser extent to more than one objective
(e.g. thermal insulation can increase both thermal comfort and energy efficiency).

Defining the different objectives may be a somewhat iterative process: during the practical discussion

about the

identified
is maintair
Next, publi
the mi

for ead
(tailor

the act

NOTE1
can be cosf
energy effig
price scena
performand
performand
choices. The
are treated

Another pc¢
Two types

— Agene
requir
mostly
practig
clause

— Specific, predefined exceptions that are explicitly defined from the onset in the regulation.

In the first
and does n
also create
economic g
that clear

E

PB features and indicators for which to set requirements, extra motivations ma

c authorities need to make three choices:

k of EPB features and corresponding EPB indicators for which requirements-dre set (see 9.2

h indicator for which a requirement is set: whether the requirement is a constant or vari
pd) value (see 9.3);

ual strictness of each of the requirements (see 9.4).

Vith respect to energy efficiency, a recurring consideration throughout the decision-making pro
-effectiveness: it is generally considered desirable that the EPB regulations make sure that
iency investment that pays for itself in the course of its lifetimhe (at a given, assumed future en
[io) is implemented in each individual project (i.e. any building works undertaken). (Of course
e oriented way of expressing requirements allows for any.other package of measures, as long as

hble

Cess
any
Ergy
the
the

e is at least as good). This consideration of cost effectiveness can strongly influence each of the three

se issues are discussed in more detail in ISO/TR 52003-2[4]. Methodologies for economic evaluat]
n the relevant standard under EPB module M1-14.

int of attention for public authorities is-the formulation of exceptions to the requirems
of provisions can be distinguished:

ral clause in the EPB regulation thatcreates, in a general manner, the possibility to grant 14
bments (or waive some of them altogether) for an individual project in very special ca
when the requirement is very difficult (or even physically or mathematically impossible
ally achieve or when it would be excessively expensive. This is often called the “hards
Public authorities then need to give explicit, preliminary approval on a project by project b4

instance (general hardship clause), great care should be taken that it remains an excep
bt become general practice (or a backdoor for abuse). Extensive use of such a measure wq
a heavyadministrative burden on the public authorities, requiring advanced technical
xpertise, as they should carefully study and evaluate each individual request. It is impor
rules‘are provided of what can be considered undue hardship (e.g. what is considg

excessive (

lons

nts.

| xer
ses,
) to
hip”
\SisS.

[ion
uld
and
ant
red

osH). Also that the administrative procedure and exception granting authority (e.g. on 1

pcal

or central level) are clearly established.

In the second instance (predefined exceptions), it is important to precisely and clearly define when an
exception applies, so that as little doubt and discussion as possible arise, although it often concerns
complicated situations, for instance in the case of renovations. Examples of predefined exceptions range
from historic and religious buildings to single glazing for shop windows or for all-glass external doors.

9.2 Choice of the mix of requirements

Two choices shall be made:

— the EPB features for which requirements are set;

16
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— the indicator that is used to express the quantitative requirement for each of these EPB features.

For obvious practical and economic reasons, the mix of EPB features for which requirements are set
usually varies greatly according to the type of work that is being executed.

In ISO 52000-1:2017, 6.2, the different options with respect to the type of object are specified and for a
specific project the relevant object type or types are identified.

In each instance, the requirement mix (and the way to express each requirement and the actual
strictness; see 9.3 and 9.4) may differ depending on the building category (dwelling, office, etc.).

NO r T H Lol nH d3 1IcA/Tn conno Al J:cc fiods Lok

=] TTICOU TOOoULS dIU TUTILIICT UISoTLUSOSTU TIT l\)U/ I'IN JoUVUJI 4LT=1, UITIC1 \,uuauus UCLVLUIT TICVV
buildings.

9.3| Constant or variable value requirements

Given an EPB feature and a corresponding indicator for which it has been decided to set a r¢

(sed

valye tailored to the specific characteristics of each individual project (see Table 2 for sonj

exa
cho
tre

the

NOT

9.4

As
stri

Ong
ene
prid
extq

NOT

9.5

e
sub'E‘litted to more or less comparable requirements in technglogical and economic terms

9.2), it should be decided whether the requirement is a fixed numeric value, or a varial

ples of influencing characteristics). This important choice, as well as the starting
cen in the case of a variable value, deserve very careful attention because they
ndous impact on the workings of the EPB regulations, notably whether all building p

overall/average actual strictness, discussed in 9.4). Clause"8'discusses the topic of tailor

E The issue of variable value requirements is discussed'in greater detail in ISO/TR 52003-2

Actual strictness

stated in 9.1, financial considerations may®e of great importance when deciding on
ctness of energy efficiency requirements.

of the most important questionsto answer when performing economic analyses is
gy price scenario. The choice ofia s¢cenario is primarily societal-political. Several variant
e scenarios can be considered, ranging from the expected private actor’s cost, to the i
brnal costs, to the costs of alternatives (e.g. the cost of large scale forms of renewable ene

E The issue of different energy cost scenarios is further explored in ISO/TR 52003-2:2017, 9

Reporting template for the overall energy performance

In

chopen mix on the overall energy performance requirement(s) (see also 7.3.1); with informa
chojces in. Table B.2. In addition to the completed table template, the objectives that are pu
9.1)|shalliexplicitly be mentioned, and it shall be explained how the chosen mix of EPB featur
thegeobjectives.

plication of9=2] Table A.2 provides a uniform template for the competent authorities to 1

nd existing

quirement
le numeric
e common
ypotheses
ay have a
rojects are
(whatever

ng.
2017.

the actual

the future
s of energy
hclusion of

rgy).
1041,

eport their
ive default
rsued (see
bs achieves

Tables A.3, A.4 and A.5 provide uniform templates to report the chosen indicator for the total, the non-
renewable and renewable primary energy use (if applicable)), with informative default choices in Tables

B.3,

NOTE

B.4 and B.5.

for EPB features related to the thermal balance and to the fabric.
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10 EPB rating

10.1 General

A numeric indicator for an EPB feature (as produced by the EPB assessment methods) does not yet
automatically reveal the energetic quality of the building with respect to that EPB feature. The EPB
indicator needs to be compared to reference values in order to judge (rate) the good or poor performance
of the EPB feature under consideration.

NOTE See ISO/TR 52003-2:2017, Figure 2[4].

This can dften be translated into a representative value for new buildings related to the avernage
building stpck.

One of thg possible objectives of the rating is the information and communication of\the endrgy
performanice. This applies both to the overall energy performance of the building and’to the endrgy
performanice of any specific energy feature (any partial energy performance).

10.2 EPBjrating procedures

Various wdys to express the overall or partial energy rating of a building-ér a building feature cam be
defined on|the basis of the value of the energy performance indicator compared to reference values

NOTE 1 IIf one of the reference values is, for example, zero then onlji/onie other reference value is neefed.
Examples are given in ISO/TR 52003-2[4].

The follow|ng default energy rating methods are elaborated iw/detail.

NOTE 2  The first is the method that has been introduced:(as such or with specific adaptations) in njany
countries aid the second is a further developed version taking into account new developments.

Table A.6 provides the template for the choice *etween these three methods, with an informagive
default chdice in Table B.6.

1) Default energy rating method with two reference points:

— THeperformance scale shall range from A (buildings of best energy performance) to G (buildings
of worst energy performance).

— THe energy performanceregulation reference, Ry, shall be placed at the boundary between fwo
cldsses, for instance-classes B and C.

— THe building stock reference, Rs, shall be placed at the boundary between two classes) for
instance classes D and E.

— A building with a net delivered energy equal to 0 shall be placed at the top of one of the clagses,
for instance class A.

— Subclasses may be defined in order to expand the classes, e.g. class A may be expanded with A+,
A++, A+++,

The choices for the boundaries are given in Table A.6 (normative template) with informative default
choices given in Table B.6.

The procedure for building energy certificates shall describe the limits of each class.

NOTE3 ISO/TR 52003-2:2017[4] provides suggestions for reporting the specifications and ISO/TR 52003-
2:2017, Annex D provides a practical suggestion for defining the boundaries of the other classes.

NOTE4 ISO/TR 52003-2:2017, Annex E[4] provides example descriptions of energy labels.
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See Clause 9 for details on the proper choice of R and Rs.
2) Default energy rating method with a single reference point (see examples in Table 3):
— The performance scale shall range from Class A to Class G.

— Subclasses may be defined in order to expand the classes, for instance class A may be expanded
with A+, A++, A+++.

— The boundaries of the classes are based on a nonlinear scale (Y = \/5("_"”‘) )

— The energy performance regulation reference, Ry, shall be placed at the boundary,bgtween two

et )

classes, forinstance classes 4 and 5 (nyef=4). The value of npefin formula Y = \/E(n letermines
the position of regulation reference, Ry, on the scale. The choice of the boundary, nref is given in
Table A.6 (normative template) with an informative default choice given in_ Table B.6

See|Clause 9 for details on the proper choice of Ry.

NOTES5 SeelISO/TR 52003-2:2017 for background information on this methed.

Table 3 — Example of classes of default energy rating method with a single referen¢e point

Class Exampleof‘classes
fornrer =4
EP<0
Class 1 0 Ref <EP'< 0,35 Ref
Class 2 0,35.Ref < EP < 0,50 Ref
Class 3 0;50 Ref < EP < 0,71 Ref
Class 4 0,71 Ref < EP < 1,00 Ref
Class 5 1,00 Ref < EP < 1,41 Ref
Class 6 1,41 Ref < EP < 2,00 Ref
Class 7 2,00 Ref < EP

3) |Other energy rating method:
Anyf other method for energy rating.
NOTE 6  This third eheice can also be used to open up some of the details of the default energy rating method

1 or]2 for (national)cheice by specifying another energy rating method that resembles the default mpthod 1 or 2
but fiffers in somgedetail not foreseen in the default choices in Tables A.6 and B.6.

10.3 Reference values

10.8:1) General

As stated in Clause 8, the references for the rating of the (overall or partial) energy performance may be
fixed values or variable values (functions). A variable value reference (a function) may be necessary for
reasons of cost-optimal performance.

10.3.2 Requirement as main reference value

The requirement for new construction (or renovation) constitutes a prime reference for evaluating
the performance of an EPB feature. It is further indicated with the symbol R The different aspects
of establishing the requirements (including the question whether fixed or variable values are most
appropriate) have been treated in Clause 9.
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10.3.3 Building stock as reference

A second major reference concerns the average for the building stock. This corresponds to the energy
performance reached by a certain percentage, for instance approximately the median value (50 %), of
the national or regional building stock, subject to the choice in Table A.6 (template) with informative
default choice in Table B.6. It is further indicated with the symbol Rs. This reference too can be tailored
to the individual building characteristics in the same way as the requirement for new constructions,
notably by means of the formula approach or the notional reference building approach, as described in
Clause 8.

A minimum of five years between changes in the values of the references is recommended.

NOTE ll!ational policy could decide whether to keep the same value for R;- even if the regulations are ¢hanjged.

Different reference values shall be defined for classes of buildings belonging to different categories)e.g.
single fam{ly houses, apartment blocks, offices, education buildings, hospitals, hotels and - restaurants,
sport facilities, wholesale and retail trade service buildings, and other types).

When a givien building belongs to different categories (e.g. education + sport), one‘shall either
— definela reference for each building category separately, or

— define|the reference value as an area weighted average of the referénce values for each building
categofy.

11 Energy performance certificate

11.1 General

This clausd includes the following:

a) content of the procedure for a building energycertificate;
b) conte:]t of an energy certificate;

c) description of types of recommendations to be included in the energy certificate.
NOTE IIn addition to this clause} ISO/TR 52003-2:2017, Annexes D and E[4] provide a way to descripe a

procedure fpr a building energy cértificate, an informative procedure for buildings classification, and examples
of an energy certificate format.

11.2 Content of the procedure for a building energy certificate

When the proceduste for a building energy certificate is set up according to this document, information
on the choices done shall be properly documented.

NOTE 1 ore details are given in ISO/TR 52003-2:2017, 11.2[4].

The following shall be included in a procedure for a building energy certificate.
a) ENERGY PERFORMANCE ASSESSMENT: Energy performance assessment according to ISO 52000-1.

b) APPLICATION: Specification of the cases where the procedure for a building energy certificate
applies:

— for sale, rent, new building design or after construction, display in a public building, etc.;
— for checking compliance with energy performance requirements.

c¢) TYPE OF EP assessment: Specification of the type of EP assessment used, as specified in ISO 52000-1
[calculated (design, as built; standard, or tailored) and/or measured (standard or actual)], for

20 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=91e4f87f2393c92f193496bea8c7412d

d)

f)

g)

h)

j)

k)

D)

p)

IS0 52003-1:2017(E)

each application (see point b) above) and for which building category (categories) it applies. In
case of design rating, this includes under what conditions the design rating can be considered as
or converted to a calculated energy rating for the actually realized building. In case of measured
energy rating, this includes specification of which information on the actual conditions in the
building is to be recorded (if any) and whether or not corrections shall be made to correct for
deviating periods, weather, and/or indoor conditions.

OVERALL NUMERICAL INDICATOR: Specification of what the overall numerical indicator
represents, as specified in 7.3, and specifically, which energy services are included and if renewable
energy produced on site is part of delivered energy or not and if exported energy is taken into
account

NORMALIZATION: Specification of whether and (if so) how the overall numerical ‘ipdicator is
normalized for the size of the building, as specified in 7.3.

ENERGY PERFORMANCE REQUIREMENTS: If these are associated amith the [certificate,

specification of

— which energy performance requirements apply, as specified in 9.2" (differentiatin
building categories and between new buildings and renovatiens.of and extensions
buildings), and

g between
to existing

— how each of the requirements is expressed, as specifiedin 9.3, including the way requirements

for buildings with different categories are defined and the actual strictness, as spec

NOTE 2  And the specifications in case of the applicationof the notional reference building
described in ISO/TR 52003-2:2017, Clause 8[4].

REFERENCE VALUES: Specification of the reference values and the procedure to define
as specified in 10.3 including the way the impact of certain parameters is modified, as s
Clause 8.

OTHER (BUILDING ELEMENT) INEQRMATION: Specification of other information on
performance of main building and.System elements required on the certificate (if any).

ADDITIONAL INDICATORS:, Specifications and assessment procedures on additional
required on the certificates(if'any, see 7.1).

RECOMMENDATIONS: Rrocedures to assess the recommendations for cost-effective imp
as defined in 11.4, and for which applications these are required on the certificate.

ENERGY PEREORMANCE RATING: Setup and procedures to assess the energy perform
presented amawscale or as a class (to be specified), as defined in Clause 10.

ADDITIONAL CONTENT: Specific additional content on the certificate to identify the chaj
of the'building.

EXAMPLES Reference floor area, useful floor area, number of thermally conditioned floors, year

fied in 9.4.

hpproach as

the values,
pecified in

the energy

indicators

Ffovements,

hince rating

acteristics

or period of

4 43 < HP | £l o1 i 3 £ il 4
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ADDITIONAL INFORMATION: Specification of any other additional information requi
certificate (if any).

red on the

COMPLETION OF THE CERTIFICATE: General procedures for the completion of the administrative

and technical data required on the certificate, as specified in 11.3.

FORMAT OF THE CERTIFICATE: Format of the certificate, as specified in 11.3 and which content is

to be given in the certificate itself and which is to be given in an accompanying report.

CENTRAL DATABASE: If this is part of the certification procedures, the purpose of this

procedure

is to ensure that the data obtained from the energy certificates describing the building stock are

stored in an organized way and in a central place (one database).

© IS0 2017 - All rights reserved
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11.3 Content of the energy performance certificate

11.3.1 Ge

neral

The energy performance certificate shall contain a concise report of the input, method and output of

the energy

NOTE 1

certification.

the supporting evidence of the energy certificate (see 11.2).

NOTEZ2 1

n ISO/TR 52003-2:2017, 11.3[4] suggestions for the content of a certificate are given.

Including ways to present recommendations for improvements (see 11.4), as well as ways to present

One of the
the energy
graphical 1

One model
itis one of

Model 1. D
See11.3.2
Model 2. 0
Any other

NOTE 3
models are

Table A.7 1
choice in T;

q

J

NOTE 4
choice by sp

11.3.2 De

key elements of the certificate is the energy label. Again, many solutions are possible
label. The energy rating on the label is described in Clause 10. The core of the label is
epresentation of the energy rating.

for the graphical representation of the energy rating is elaborated as default'ymodel, becd
he models that has been introduced (as such or with specific adaptations))in' many counti

pfault graphical representation model:

ther graphical representation model:

praphical representation model.

biven.

rovides the template for the choice betweerwthese two models, with an informative def]
hble B.7.

ome of the details of the default graphical.representation model could also be opened up for (natig
ecifying another label model that resembles the default model but differs in some detail.

fault graphical representation model

This defaullt model is characterized by having one indicator and using energy rating classes of

type 2 (De

fault energy rating method with a single reference point) from 10.2.

for
the

use
ies.

IIn ISO/TR 52003-2:2017, 11.3[4] suggestions for the content and alternative graphical representation

hult

nal)

the
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Figure 1 — Default model for the graphical representation of the energy ratin

4 Recommendations

procedures for building energy certificates shall specify the procedures to
ificate, as part of 11.2 point j).
energy certificate shall contain, if applicable, recommendations dealing with:
modernisation measures (building fabric and technical systems);
measures of property management (improvement of the operation and control of bt
technical systems).
assessment of the impact of possible measures can be done according to ISO 52000-1.

payback time for investment.

Quality control

18

hssess the

pbmmendations for cost-effective improvements and for which applications these are requjiired on the

ilding and

ommendations ay include the calculation of energy savings after realization of proposedl measures

rati

performances are made in other (topical) EPB standards.

13

Compliance check

reporting and documentation of the choices made to specify numerical indicators, requirements,
wmmmWn required
for this document is limited to the overall energy performance, since the choices made on p

artial energy

In this document, most of the input is gathered through other EPB standards. The relevant procedures
for compliance check are provided in those documents.
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Annex A
(normative)

Input and method selection data sheet — Template

A.1 General

The templgte in Annex A of this document shall be used to specify the choices between methods,
required input data and references to other documents.

NOTE 1 ollowing this template is not enough to guarantee consistency of data.

NOTE 2  Informative default choices are provided in Annex B. Alternative values and choices can be imp
by nationalfregional regulations. If the default values and choices of Annex B are not adopted because of
national/regional regulations, policies or national traditions, it is expected that:

— national or regional authorities prepare data sheets containing the national or regional values
choices, in I{ne with the template in Annex A; or

— By default, the national standards body will add or includé.a hational annex (Annex NA) to
document, ih line with the template in Annex A, giving national or regional values and choices in accordance
their legal documents.

NOTE3  The template in Annex A is applicable to different ‘applications (e.g., the design of a new build
certification of a new building, renovation of an existing building and certification of an existing building)
for different types of buildings (e.g., small or simple builditigs and large or complex buildings). A distinctid
values and ¢hoices for different applications or building-types could be made:

— By adding columns or rows (one for each'application), if the template allows;

— By including more than one version ‘ef’a table (one for each application), numbered consecutively
b, c, ... For ekample: Table NA.3a, Table NA.3b;

— By developing different natienal/regional data sheets for the same standard. In case of a nati
annex to th¢ standard these will be-conSecutively numbered (Annex NA, Annex NB, Annex NC, ...).

NOTE4 In the section “Introduction” of a national/regional data sheet information can be added, for exar
about the agplicable national/reégional regulations.

NOTE 5 or certain input values to be acquired by the user, a data sheet following the template of Anng
could contajn a referénce to national procedures for assessing the needed input data. For instance, reference
national asgessmeritprotocol comprising decision trees, tables and pre-calculations.

The shaded fields in the tables are part of the template and consequently not open for input.

the
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and

n in

hs a,
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Specific information concerning Annex A and Annex B of this document:

The reporting tables allow full freedom of choice at national or regional level.

Typically, different choices will be made according to the type of work, notably for new constructions
(or equivalent) or works on existing buildings. Furthermore, there may be differentiations according
to other criteria, such as between residential and non-residential buildings. Each different application
area will thus have its own set of tables if different choices are made. The application domain of every

set shall be clearly specified.
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A.2 References

The references, identified by the EPB module code number, are given in a table complying with the
format given in Table A.1 (template).

Table A.1 — References

Reference Reference documenta

Number Title

M1-6b

M1

L14b

M2

[ 4b

M3

[ 4b

M4

[ 4b

M5

[ 4b

M6

L 4b

M7

[ 4b

M8

[ 4b

M9

[ 4b

M1

D-4b

a

b

If a reference comprises more than one document, the referencesimay be differentiated.

Informative.

A.3

Energy performance requirements

Table A.2, which contains the overall energy performance requirement mix, should be filled out as

foll

WS:

The first column lists the overalljenergy performance features that can be considered

description of each additienal overall EPB feature will then be given and the motivati
described in a clear mamnner.

In the second colimh, an X-mark is put at each of the features chosen to set a requireme

In the third«oldmn, a numbered reference is made to a full, detailed and clear explanati
exception,\including the motivation for the exception.

Tab

e A.2.should be seen in conjunction with all the partial EPB requirements (which are

scope Of this document, e.g. concerning technical systems). Partial EPB requirements rel
fabyicare discussed in ISO 52018, which also provides reporting templates for the corresp¢nding EPB
features.

©IS

for setting

requirements. The motivation for the chosen mix shall be reported. If required, other ¢verall EPB
features can be added at-the bottom of the table. By means of a numbered referencd, a precise

bn shall be

nt.

bn for each

beyond the
hited to the

02017 - All rights reserved
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Table A.2 — Default choices with respect to the overall EPB requirements (see 9.5)

Application: ....

Overall en

ergy performance feature Requirement? Exceptions*?

Total primary energy use

Non-renew:

able primary energy use

Renewable

primary energy use

Renewable

energy ratio

Greenhouse gas emissions

Energy pol

cy factors (define*)

The columny
marked with

Complete:
Explanation
(1) ..<freeft
2) ..

Motivation fj

5 according to each of the numbered references:

ext>

br the requirement mix: ...<free text>

or cells that are marked with an asterisk * (i.e. any cell involving a specific national/regional element) shall be
anumbered reference. Clear explanation and motivation shall be given for each of these new eleniénts.

As explained in Clause 9, the numerical value of the requirement on the total primary energy |use

(notably w

Table A.3

hether variable or constant) should be set with great care.

— Numeric indicator used for the requirement on‘the total primary energy use (see 9.5)

Numeric indicator

Choice

Total prim3

ry energy use per useful floor area [kWh/m?2]

Total prim4

ry energy use Eptotr [kKWh]

Ratio (define)

<free text>

(Other: define*)

If another in|

dicator is used, it shall be clearly described and precise reference shall be made to the determination methpd:

(1) ...<free|text>
) ..
As explaingd in Clause 9, the numerical value of the requirement on the non-renewable primary engrgy

use (notab

Table A.4

use (see 9.5)

y whether variable or constant) should be set with great care.

— NumeTic indicator used for the requirement on the non-renewable primary enefgy

Numeric indicator

Choice

Non-renewlable primary energy use per useful floor area [KWh/m+<|

Non-renewable primary energy use Eppren [KWh]

Ratio (define)

<free text>

(Other: define)

@) ..

If another indicator is used, it shall be clearly described and precise reference shall be made to the determination method:

(1) ..<freetext>

As explained in Clause 9, the numerical value of the requirement on the renewable primary energy use
(notably whether variable or constant) should be set with great care.

26

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=91e4f87f2393c92f193496bea8c7412d

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols and subscripts
	4.1 Symbols
	4.2 Subscripts
	5 Description of the document
	5.1 Brief overview of the document
	5.2 Selection criteria between the possible options
	5.3 Input and output data of new calculation methodologies
	5.3.1 General
	5.3.2 Input data
	5.3.3 Output data
	6 Relation between EPB features, indicators, requirements, ratings and certificates
	7 Energy performance features and their indicators
	7.1 General
	7.2 Normalization to building size
	7.3 Energy performances and their indicators
	7.3.1 Overall energy performances
	7.3.2 Partial energy performances
	7.4 Ratios of identical/similar quantities as indicators for energy performances
	8 Tailoring for requirements and for ratings
	8.1 Two approaches
	8.2 Project characteristics for tailoring
	9 Energy performance requirements
	9.1 General
	9.2 Choice of the mix of requirements
	9.3 Constant or variable value requirements
	9.4 Actual strictness
	9.5 Reporting template for the overall energy performance
	10 EPB rating
	10.1 General
	10.2 EPB rating procedures
	10.3 Reference values
	10.3.1 General
	10.3.2 Requirement as main reference value
	10.3.3 Building stock as reference
	11 Energy performance certificate
	11.1 General
	11.2 Content of the procedure for a building energy certificate
	11.3 Content of the energy performance certificate
	11.3.1 General
	11.3.2 Default graphical representation model
	11.4 Recommendations
	12 Quality control
	13 Compliance check
	Annex A (normative)  Input and method selection data sheet — Template
	Annex B (informative)  Input and method selection data sheet — Default choices
	Bibliography

