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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

fferent types of ISO documents should be noted. This document was drafted in accordance

T
dpscribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianeedé
d
eflitorial rules of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).

htent rights. ISO shall not be held responsible for identifying any or all such patent rights. 1

o LT >

h the [SO list of patent declarations received (see www. iso. org/patents).

ny trade name used in this document is information given for the.convenience of users and
nstitute an endorsement.

o>

orld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the f]
L: www.iso. org/iso/foreword. html.

[

nergy use in the built environment, Subcomniittee SC 2, Calculation methods, in collaboration

[es L)

f buildings and building components, in-accordance with the Agreement on technical cod
between ISO and CEN (Vienna Agreement).

Q

>

list of all parts in the ISO 52018 séries can be found on the ISO website.

atters of

he procedures used to develop this document and those intended for its further maintenance are

d for the
with the

ttention is drawn to the possibility that some of the elements of this documént'may be the subject of

etails of

hy patent rights identified during the development of the document will be'in the Introduction and/or

does not

Fpr an explanation on the voluntary nature of standards,/the meaning of ISO specific tegrms and
ekpressions related to conformity assessment, as well as information about ISO’s adherenge to the

ollowing

§O/TR 52018-2 was prepared by ISO technigal committee ISO/TC 163, Thermal performgnce and

with the

liropean Committee for Standardization (CEN) Technical Committee CEN/TC 89, Thermal performance

peration
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Introduction

Relation between this document and the accompanying International Standard

For proper understanding of the present document, it is necessary to read it in close conjunction,
clause by clause, with ISO 52018-1. Essential information provided in Part 1 is not repeated in this part.
References to a clause refer to the combined content of that clause in both parts 1 and 2. Brief articles
on the subject can be found in [20], [21] and [22].

Th L£LDD i | | i 1 H 1 = o | ] ' 1
e Set PILLI'D SldIIUdI US, ICTLIIITICAT ITTPUI LS dIIU SUpPpPUI tiilg tUUIS

In orden] to facilitate the necessary overall consistency and coherence, in terminology, approach
input/output relations and formats, for the whole set of EPB-standards, the following documents arld
tools areavailable:

a) a dofcument with basic principles to be followed in drafting EPB-standards: CEN/TS 16628:201%
Energy Performance of Buildings - Basic Principles for the set of EPB standardsl1];

-

b) a dpcument with detailed technical rules to be followed in drafting EPB-standard
CENYTS 16629:2014, Energy Performance of Buildings - Detailed TechnicGlRules for the set of EPI
stanflardsl2l;

\IUU)

The dete]i:ed technical rules are the basis for the following tools:

1) acommon template for each EPB standard, including specifiedrafting instructions for the relevant
clauges;

2) acommon template for each technical report that accompanies an EPB standard or a cluster of ERB
standards, including specific drafting instructions fer.the relevant clauses;

3) a common template for the spreadsheet that.aeccompanies each EPB (calculation) standard, {o
dempnstrate the correctness of the EPB calculation procedures.

Each EPB standard follows the basic principles and the detailed technical rules and relates to the
overarclling EPB standard, ISO 52000-1 [31:

One of the main purposes of the revision of the EPB standards has been to enable that laws and
regulatigns directly refer to the ERB standards and make compliance with them compulsory. This
requires|that the set of EPB stanidards consists of a systematic, clear, comprehensive and unambiguoys
set of erergy performance procedures. The number of options provided is kept as low as possible,
taking irfto account nationaland regional differences in climate, culture and building tradition, poli¢y
and lega] frameworks (subsidiarity principle). For each option, an informative default option is providgd
(Annex B).

Rationale behind the EPB technical reports

There is|a risk'that the purpose and limitations of the EPB standards will be misunderstood, unlegs
the backigfeuhd and context to their contents - and the thinking behind them - is explained in sonje
detail to Teadersof the standards. Consequerntly, various types of Iformative Contents are recorded
and made available for users to properly understand, apply and nationally or regionally implement the
EPB standards.

If this explanation would have been attempted in the standards themselves, the result is likely to be
confusing and cumbersome, 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, like this one, where
all informative content is collected, to ensure a clear separation between normative and informative
contents (see CEN/TS 16629(2]):

— to avoid flooding and confusing the actual normative part with informative content,

vi © ISO 2017 - All rights reserved
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— toreduce the page count of the actual standard, and
— to facilitate understanding of the set of EPB standards.

This was also one of the main recommendations from the European CENSE project[17] that laid the
foundation for the preparation of the set of EPB standards.

This document

This document accompanies ISO 52018-1, which forms part of the set EPB standards.

The role and the positioning of the accompanied standard in the set of EPB standards is definkd in the
Igtroduction to ISO 52018-1.

General aspects of EPB indicators, requirements, ratings and certificates and application to the overall
energy performance of buildings can be found in ISO 52003-1 [5] and ISO/TR 5200372°(6].

Alccompanying spreadsheet

Because in the accompanying document ISO 52018-1 no calculation ‘procedures are defined, an
agcompanying calculation spreadsheet is not relevant.

© 1S0 2017 - All rights reserved vii
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Energy performance of buildings — Indicators for partial
EPB requirements related to thermal energy balance and
fabric features —

Part 2-

E

. xplanation and justification of ISO 52018-1

Scope
his document refers to ISO 52018-1.

0 52018-1 gives a succinct enumeration of possible requirements related to thermal energy
atures and to fabric features. It also provides tables for regulators to-réport their choices in 4
anner. This document provides many background considerations-that can help both priva
hd public authorities, and all stakeholders involved, to take informed decisions.

his document does not contain any normative provision.

Normative references

he following documents are referred to in the:fext in such a way that some or all of theil

hdated references, the latest edition of the réferenced document (including any amendments]

0 52018-1, Energy performance of buildings - Indicators for partial EPB requirements related td
nergy balance and fabric features - Part-1: Overview of options

OTE More information on the use of EPB module numbers, in all EPB standards, for normative 1
other EPB standards is given inJSO/TR 52000-2.
Terms and definitions
br the purposes pf this document, the terms and definitions given in ISO 52018-1 apply.
ore informatietl on some key EPB terms and definitions is given in ISO/TR 52000-2[4].
0 and IECmaintain terminological databases for use in standardization at the following add

- JEC Electropedia: available at http://www.electropedia.org/

balance
uniform
te actors

content

nstitutes requirements of this document. For dated references, only the edition cited applies. For

applies.

thermal

eferences

[esses:

— U Unline browsing platrorm: avallable at nttp://WwWw.1S0.0rg/0bp

4 Symbols and subscripts

For the purposes of this document, the symbols and subscripts given in [SO 52018-1 apply.

More information on key EPB symbols and subscripts is given in ISO/TR 52000-2[4].

© IS0 2017 - All rights reserved
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5 General aspects

This document is fully complementary to ISO 52018-1. For a good comprehension, before reading

a clause

in this document, the corresponding (succinct) clause in ISO 52018-1 should be read, as this

document does not repeat the content of ISO 52018-1, but only provides additional information.

This document contains many straightforward considerations with which many readers may already be

familiar.

In order for the text to also provide full support to novices in the field, such basic considerations

have nevertheless been included. On the other hand, commonly circulating argumentations that could
not withstand the test of critical, rational analysis have been omitted. It is self-evident, by the very

nature o
instance
features

For each
consider

f the topic, that the treatment can never be fully exhaustive; many additional motivations)for
influenced by specific local conditions, may influence the final choice of the mix of energy
and indicators for which requirements are set.

of the partial EPB features enumerated in ISO 52018-1, this document formulates)background
htions with respect to the following aspects (in as far as applicable):

— posdible motivations,

— posdible indicators,

— comparable economic strictness of the requirements,

— pradtical points of attention,

— testing,

— new]construction and renovation issues,

— excepptions,

— other.

Achieving a good indoor environmental quality«<is’one of the major objectives when designing buildings
(first andl foremost for the people in the building, but also for the proper preservation of any -specifi¢g-
goods in} the building). The topic of indoor environment is thematically and technically closely
related tp the energy efficiency of buildihgs, and both aspects are therefore logically considered in gn
integrat¢d manner when building regulations are established. All the partial EPB features discussg¢d
in ISO 52018-1 and in this document are listed in Table 1 together with an indication whether indo¢r

environi
be other
are not vj
extent se

hent and/or energy efficiency is (are) usually the main motivation(s). (There may of course still
possible reasons for setting a requirement, such as fabric preservation, but such other reasons
isualized in the summary table.) Requirements on most EPB features may to a greater or less¢r
rve both purpeses. The nuances are further discussed in each of the clauses.

Table 1 — Overview of the different partial EPB features

Clause Partial EPB feature Indoor Energy
environment efficiency
6 strmmer-thermat-contfort X 25
7 winter thermal comfort X (X)
8 energy “need” for heating, or variants (X) X
9 energy “need” for cooling, or variants (X) X
10 combination of “needs” X
11 overall thermal insulation of the envelope X
12 thermal insulation of individual envelope elements X X
13 thermal bridges X X
2 © IS0 2017 - All rights reserved
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Table 1 (continued)
Clause Partial EPB feature Indoor Energy
environment efficiency
14 window energy rating X
15 airtightness X X
16 solar control X X

Often, an important con51derat10n when setting EPB requirements is to achleve a strlctness that

lp +1la ot ontinaal (o d S of v o PE fo 15
HRoefFe-o6F1eS5€06S5t Optiar \u\, - aSSstHRea-SeeRatrto—or—tnetTutHfre—€ehRer 5] tu u,\,g} TOF—eat1f

bnstruction project. This issue is explained in a general manner in ISO 52003-1[2] and ISQ/T
6], In this document, this aspect is discussed in a more practical manner for each of the EPB f]

N O

N

Mix of EPB features with requirements

=z

lo additional information beyond ISO 52018-1.

7 Summer thermal comfort

711 Motivation

p—

fithere are complaints by the building users about the indoor environmental quality, it often
ywmmer thermal comfort. The occurrence of this preblem can potentially be aggravated
hilding regulations if these are not well-consideredcahd well-equilibrated. Partial EPB requ
hly dealing with the heating aspect may lead designer teams to maximize solar gains in wint
bglecting the summer impact. And in uncooled bliildings, or if active cooling would not be in
the overall energy performance assessment, even an overall EPB requirement can cause sug
sided design.

- O o W

wn

btting a summer thermal comfort requirement may thus be an important complement in
Chieve a balanced, integral building-design that performs well in all respects, both in wint
siimmer. In addition, good summerindoor conditions strongly reduce the probability that activ]
will be installed later on during the lifetime of the building. In this manner such requirement
bntributes in the long run te.the energy saving goal.

5]

(o)

712 Points of attention

%]

becial considerationShould be given to the potential issue that a diverging approach between
ahd actively coaled’buildings might result in unwanted consequences.

in activelyvcooled buildings are much more severe than in uncooled buildings, and if at
time there is no attention in the building regulation for summer comfort in uncooled buildi1

Fpr instancejif overall EPB requirements and/or partial EPB requirements (e.g., on the cooling

dividual
R 52003-
eatures.

includes
by EPB
rements
er, while
fluded in
h single-

order to
br and in
e cooling
thus also

incooled

“need”)
he same
hgs, then
irst cost

in the 1nstallat10n of (potentlally less eff1c1ent) active coollng any time after construction.

resulting

Vice-versa, a requirement on summer thermal comfort in uncooled buildings that is not matched with
(overall and/or partial) EPB requirements that equally impact cooled buildings, might possibly cause
an undesired immediate shift in new construction towards actively cooled buildings for the sole reason

of a regulatory requirement that is technically and/or economically more easily satisfied.

A possible approach to avoid such divergent regulatory treatment between uncooled and cooled

buildings is to simply set for a given building category (such as dwellings, offices, schools,
same type of requirement and the same strictness for each building, independently of the fact

etc.) the
whether

or not the building is actively cooled. The requirement can either be a cooling “need” requirement
(see Clause 10) for all buildings (so, also in buildings that are not actively cooled) or alternatively a

© IS0 2017 - All rights reserved
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summer thermal comfort requirement for all buildings (whereby in the evaluation of this requirement,
it is assumed that the conditioning system in actively cooled building is switched off). It goes without
saying that if certain design variables (e.g., operable windows) are treated differently in both features,
the choice for one or the other of both features will or will not stimulate good use of these technical
measures.

NOTE Sometimes, the fear is expressed that setting a cooling “need” requirement also for uncooled
buildings might be perceived (or misconstrued) by some market actors as an implicit regulatory message that
active cooling is the reference. However, experience has shown that clear (and permanent) public communication
surrounding the regulation can avoid this issue. Moreover, the significant extra cost of effectively installing an
active co§lMg SySTem also CONSTITUTES A STrONg CONSITAINT, especially Since Spare capital IS rarely available at the
time of cdnstruction.

An alterjpative way of avoiding any unwanted consequences is to complement a summer: thermpl
comfort requirement for all uncooled buildings (which is sufficiently strict to be meaningfil) with|a
(technicglly and economically equally strictd) cooling need requirement (see Clause 10)fd¥'all actively
cooled bhiildings.

Another [possible source of divergent treatment between cooled and uncooled byildings may occur gn
the level|of the overall EPB requirement. If the quantitative limit to the overall EPB'indicator is identicpl
for both fypes (i.e., actively cooled and uncooled) of buildings, it will not correspond to the cost optimal
level of energy efficiency measures for each of both types. A carefully differentiated quantitatiye
limit maj solve this issue. Another approach is to have the same quantitative overall EP requiremert,
but to irjclude for uncooled buildings a fictitious cooling consumption in the overall EP calculatiop,
whereby] the regulation sets a fixed overall cooling equipment efficiency and a fixed primary energy
factor td convert the calculated cooling need to primary energy. Setting these values slightly more
favourahle than the best current technologies, avoids that ceoled buildings would more easily satisfy
the overall EP requirement, and thus be stimulated by the regulation (apart from all the other decisign
influencing factors, such as higher - first and operationak= costs, controlled thermal environment, etcf).
A disadviantage of fictitious cooling is that the relatien*between the calculated and real consumptign
diminishes (also in a principle manner, apart from:al the different boundary conditions). In Annex |D
a furthel developed and more nuanced methodelogy is described that makes use of a conventionpl
probabiljty of a later installation of active cooling related to the risk of overheating.

A totally] different point of attention concerns the zoning. The risk of overheating may vary strongly
from 1 rpom to another, depending on very many factors, such as the solar gains (there is for instange
often 2 fimes more glazing in a corner room than in a room of the same size in the middle of the
sidewall|of the building) and the-internal gains (e.g., due to a strong difference in occupation densit]y,
for instahce an individual office versus a cinema hall). Individual evaluation of all (types of) rooms in|a
building|is usually not considered feasible within the context of a regulation?), and (much) larger zongs
are typidally used for any-calculation. The resulting aggregation and intrinsic averaging will of courge
fail to repeal local summer'comfort problems in specific rooms.

Vice-ver$a, anothen/potential issue of zoning is related to the unavoidable simplifications of the
modelling and the\econsequences this may have on the calculation of single rooms or small zones.

EXAMPL For instance, a room (e.g., a bathroom) in the centre of a dwelling (e.g., an apartment) may haye
little or po-fransmission heat transfer towards the outside, and the transmission transfer towards adjacent
rooms in neighbouring conditioned zones may by convention be considered nil in the EPB modelling. Also the
ventilation heat transfer coefficient of this room by itself may be very small or even zero. A value of the internal
gains that is considered representative for the average of the dwelling as a whole may actually be quite large for
a bathroom, but is nevertheless often imposed by the fixed calculation conventions. When the summer thermal
comfort of the bathroom is then evaluated, such combination of factors in the modelling may cause unrealistic
results and it may even be that a summer requirement (i.e., the maximal value of the summer indicator) is
mathematically impossible to satisfy.

1) Or possibly stricter, if so desired.

2) Also, it would be difficult in a regulatory context to define differentiated internal gains for rooms with the same
function, although this may in practice be one of the causes of local overheating.

4 © IS0 2017 - All rights reserved
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When a summer thermal comfort requirement is imposed in the regulation, it may therefore be
preferred to set it for sufficiently large zones. In residential buildings, it might be stipulated that the
requirement always be evaluated for the entire dwelling or building unit (e.g., individual apartment) as
whole, even if for other purposes smaller thermal zones are defined. But, for informative purposes only,
it is of course still easily possible to evaluate (in a fully automated manner) the overheating indicator
for each of the thermal zones apart, which have already been defined for other reasons. It is then up to
the expertise of the programme user (assisted by the manual, help function, automated messages, etc.;
and aided by his/her dedicated training and practical experience) to make a sound judgement whether

a poor summer comfort indicator for a given zone reveals a true, physical problem, or whether it is
caused hy the intrinsic restrictions of the mnr]p”ing (ac inthe bathroom nynmp]p nhnvp)

7}3 Indicators
bveral possible indicators can be considered for the summer thermal comfort.

bove the heating set-point) have been shown to correlate well with the overheating above thg thermal

S

Fpr monthly calculations, the normalized non-useful gains for heating (which.cause overtemperature
a

copmfort limit.

3]

br hourly calculations, a possible indicator is the number of hours (in h))on an annual basis that the free
loating temperature exceeds a fixed reference temperature. Alternatively, the temperature weighted
iime (in Kh) above the fixed reference temperature can be used. The latter is a bit more sophistidated and
ficreases more rapidly than the former (quadratic versus lin€ar course). The latter thus bettelr reveals
the true extent of any summer discomfort problem and is-therefore the preferred indicator. The fixed
temperature that is chosen as reference will logically deperid on the climate of the country or region.

=

—

NOTE1 In buildings that satisfy a number of conditions (without active cooling, with operable windows,
np strict dress code, etc.) a certain degree of usep~adaptation to high summer temperatures cpn occur.
190 17772-1:2017, A.2[Z] provides a model to evaluate-the corresponding comfort level. For the buildings that
fdll within the application scope of the model, these calculations will of course give a much better indication of
the summer comfort quality of the building, and are thus to be preferred for tailored design decisiong. (But the
ithportant consideration with respect to the dependence of the result on the zoning (see 7.2) needs fo be well
ept in mind.).

=

Z

OTE 2  Because of its limited application range, the model in ISO 17772-1:2017, A.2 can howevgr not be
sed to set a systematic regulatory requirement applicable to all buildings, e.g., to both actively cgoled and
hcooled buildings. For purelydnfermative purposes, though, any EPB software could calculate (systgmatically
nd automatically or otherwise ‘only upon request of the programme user) this indicator too. Howe}er, some
ktra user input might be heeded if the aim is a calculation that is fully conform the adaptive comfdrt model.
part from indicating the comfort class (I, II or III), the calculation could also provide a more continuofis output,
o, the temperature weighted time that the boundaries of class I are exceeded, so as to give finer fepdback to
bsigners on the indpact of changing different variables.

o=

oo o

.4 Comparable economic strictness

|1 operational expenditures and thus to determine which set of technical measures is cost|optimal.
his’can be the basis for setting requirements. For indoor environment aspects, such as|summer
thermal comfort, such economic analysis is in principle not applicable, as the benefits are difficultly
quantifiable in monetary terms. A partial exception may be labour cost in offices and other workplaces:
the loss of productivity due to thermal discomfort can be estimated (in a more or less rough manner) by
means of (laboratory) experiments, or on the basis of experience, etc. This then in turn again allows a
rudimentary economic optimization of summer comfort investments.

7
Fpr energy efficiency measures, a life cycle cost analysis allows to compare initial investmgnts with
a
T

Alternatively, reasonable summer thermal comfort requirements may simply be taken as a starting
point, and it can then be evaluated whether these are affordable in terms of investments. In many
buildings (notably if the internal gains are not too high) judicious choice of window area, glazing type
and orientation are an easy and relatively cheap means to limit overheating.

© IS0 2017 - All rights reserved 5
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7.5 New construction/renovation

An overall summer thermal comfort regulatory requirement is most easily imposed in the case of new

construc

tion. For renovation, element level requirements, notably solar control (see Clause 17) usually

prove more practical.

7.6 Ex

ceptions

As illustrated in 7.3 by means of the bathroom example, the combination of the chosen indicator and the

numericalstrictness of the requirement should be fhnrnngh]y evaluated beforehand on a ]qr‘gp sample

of cases,
can then
ISO 5200

8 Wi

Very sim
to wintd
adaptati

[t should|
area (seq
may extg

NOTE

the use o
with mod
that purpj

9 En€

9.1 Mq

The mai
savings:

— Inh
over
thus
part
to m
syst

so that a general requirement can be set with confidence. If still needed, rare individual cas¢s
still be granted exception on the basis of a general hardship clause in the EPB regulation, ¢f.
3-1[51.

iter thermal comfort

g

ilar considerations to those formulated for summer thermal comfort apply, mutatis mutandi
r thermal comfort. They are not repeated here in a rephrased manner, as the requirgd
bns are so self-evident that the reader will readily have an appropriate)yunderstanding.

be noted that due to the more general application of very low efiergy buildings the geographiic
n on a global scale) where active heating (under whatever form) can be completely omittefd
nd over time.

<

It is obvious that, similar to the summer situation, also in‘winter user adaptation can occur, notably
f warmer clothing (thick jumpers, thermal underwear, éteJ, as is common in lower income countries
erately cold winters. ISO 17772-1 [Z] (or its CEN versionEN 16798-1[81), however, provides no model for
ose, so that it does not allow for a more detailed asséssment.

rgy need for heating, or variants

ptivation

1 motivation to set requirements on the energy “need” for heating is usually related to energy

bating dominated climates, the factors affecting this “need” determine to a large extent the
all energy consumption of the building. In these regions, setting this partial requirement
constitutes an important step towards achieving a good overall energy performance. Thijs
ial requirements’in line with the general philosophy of the “trias energetica” that first seeks
inimize the‘demand before looking in a second instance at appropriate and efficient heating
bms, possibly making use of renewable energy.

heating “need” relates to a large extent or - potentially even fully, depending on its exaft

performance of the fabrlc after 1n1tlal constructlon thlS partlal requlrement ensures that a baSIC

ener

' 1t10n see below- to the bulldlng fabrlc i.e., the bulldlng as such, w1thout technical systems.

gy performance will likely be achieved throughout the lifetime of the building. It counteracts

the risk that an overall EPB requirement is initially primarily achieved with very advanced technical
systems, but which are later - at the time of their replacement - substituted for by lower performance
equipment, thus deteriorating the initial overall energy performance. Like other partial, fabric-
related requirements (see following clauses), the heating “need” requirement thus ensures a certain
degree of robustness of the overall energy efficient design.

— When the overall energy performance is expressed in another quantity than energy, e.g., in terms
of CO, emissions, then a heating “need” requirement ensures that also the energy demand is kept

mod

erate, even if low-CO3 heating carriers are used.
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A secondary objective of setting a heating “need” requirement may also be to guarantee to a certain
extent a good indoor environmental quality in winter, as the “need” requirement requires due attention
to the fabric and the ventilation provisions.

If no heating system is present, a requirement on the heating “need” (which is then fictitious) can still be
imposed so as to ensure in an indirect manner reasonable thermal comfort in winter and thus to limit
the probability that space heating is installed later on (e.g., in the form of electric resistance heating,
which is relatively simple to install). And if space heating is nevertheless installed afterwards, such
requirement ensures that its consumption will remain checked.

NOTE Such heating "need” requirement In the absence of a heating system constitutes a purrogate
alternative to setting a requirement on the degree of thermal discomfort during the winter seasen‘uynder free
flpating temperature conditions, see Clause 8.

9/2 Indicators

The total annual heating need (as sum of the need for the heating of the spdces and the neefd for the
agtive preheating of hygienic ventilation air, see ISO 52018-1:2017, Clause 9),can be used as an indicator.
This includes the effect of the actual ventilation system that is (being) implemented in the prdject, and
ehergy efficient ventilation choices are thus stimulated.

ten however, a modified indicator is adopted for setting the partial EPB requirement on th¢ heating
eed”. Its calculation then does not take into account the real ventilation system but uses a pre¢defined,
fully fixed fictitious ventilation system instead. In this mannep, the indicator becomes inert for the real
ventilation system features and mainly reflects fabric related features: the thermal insulatiop and air
tightness of the envelope, the thermal mass of the stiucture and the solar gains (including various
fqrms of shading).

NOTE1 A practical consequence of such modified definition is that the heating “need” calculation then needs
tq be performed a second time: in addition to the calgulation with the real ventilation system as part of the overall
EPB assessment, a second calculation is performé&d with the fictitious ventilation system in order to determine
the modified indicator.

Because this modified calculation doesi’t correspond any longer to the real heating need of the puilding,
gpotation marks are used for the word “need” throughout this text (as well as in ISO 52018-1) whenever
the word can apply to either a real' ventilation system or to an imposed, fictitious ventilation system.
Tp avoid confusion in regulations, a dedicated term may be used for this indicator, e.g., “fabric energy
efficiency for heating”.

p—

different countries{ many variants have been applied for the fictitious ventilation system| ranging
flom a system withthe highest possible heat losses to one with very low heat losses, e.g., from all-
nptural ventilatienwithout any efficiency features (such as flow control) to all-mechanical|systems

ith highly efficient heat recovery, and various intermediate options. There don’t appear to ekist hard
arguments_itfavour of any of the options, whence the many variants found in practice. The choice
s¢ems somewhat arbitrary, based on non-fundamental considerations.

ternatively, the hygienic ventilation heat transfer coefficient can be set equal to a prjedefined
npimeérical value (e.g., a fixed fraction of the maximal hygienic ventilation heat transfer), independently
of any specified physical ventilation system. This has the advantage that no specific fictitious
ventilation system needs to be named/defined. The description thus becomes technologically neutral.
In the market a predefined fictitious reference system may by some actors erroneously be perceived (or
on purpose be misconstrued) as a preferred choice (by the public authorities).

A limiting case of this approach is to artificially set the hygienic ventilation losses completely equal to
zero. This has the additional advantage of being close to advanced, energy efficient ventilation systems
(of whatever type), which generally increase their market share as the EPB requirements for new
construction become ever tighter. In a further step, the internal gains are sometimes also omitted from
the energy balance with the argument that they do not relate to the fabric.
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It goes of course without saying that the strictness of the requirement should be set according to the
hypotheses made for the fictitious ventilation system (or according to the fixed numerical value of the
ventilation heat transfer) and for the internal gains, in order to achieve an appropriate obligation.

It should be noted however that the heat transfer due to the hygienic ventilation air flow is one of the
factors determining the overall thermal balance, including the degree of utilization of the (internal and
solar) gains. Calculating with a fictitious ventilation system that differs from the real one thus distorts
the overall evaluation. This may result in suboptimal design decisions, when the project team does not
heed the potential discrepancy between the real ventilation system in the building and the fixed one for
the modified “need”. This observation is an argument to rather use the real heating need with the real
ventilatipn system to set a requirement.

NOTE 2 | The extent of the ventilation heat transfer (large or small, depending to the degree of‘energy
efficiencyf of the ventilation system) influences the optimal value of all other factors affecting the thermal’ energy
balance, quch as the length of the heating season, the usefulness of the solar and internal heat gains;thé effects pf
temperatfire set back and solar shading, etc.

[——)

It is cusfomary to express the indicator as energy “need” for heating per useful fldor‘area [kWh/m?
In that chse, special attention should be paid to set a variable requirement (i.e., siot-a constant value |n
terms of[kWh/m?2) if the purpose is to obtain a comparable strictness for all construction projects; thjs
is furthef discussed in 9.3.

Alternat}vely, the ratio of the heating “need” (either the total value or peruseful floor area) to a careful
chosen, Varying reference value may be taken as indicator. When ¢he reference value is judicious
calculatgd (either by an appropriate notional reference building'or by a formula, see ISO 52003-1
then ecohomically comparable requirements may ensue for all.individual projects. The same ratio m3
immedigtely also be a good indicator of how well a specific design performs better or worse than t}
reference.

o< T <

9.3 Camparable economic strictness

In Anney D the challenging issue of setting appropriate heating “need” requirements for each individupl
project is illustrated by means of a practical example. In a more abstract manner, the issue can he
described as follows.

As discupsed in ISO 52003-2, there are’'several advantages if for a given scenario of the future energy
prices an EPB requirement is approximately equally strict in financial terms (life cycle cost) for dll
individugl projects. The heating~need” strongly depends on the transmission and in/exfiltration hept
losses, which are heavily correlatéd with the area of the thermal envelope. Also other factors, such s
the vent]lation rate per useful-floor area (as assumed in the calculations) may significantly vary fro
one project to another. Depénding on the building shape, the ratio of the envelope area to the usef
floor arda varies strongly; e.g., between a small, detached dwelling and a compact, centrally locate
apartmept unit. As_a¢result, it usually follows from detailed economic evaluations that for a give
scenario|of the energy price the cost optimal value of the heating “need” per useful floor area strong
varies frpm 1 projéct to another, to a significant extent (but usually not only!) depending on the rat
of the thermalenvelope area to the useful floor area. The exact relation varies of course depending d
the climatenassumed set point temperatures, et cetera. A heating “need” requirement expressed as
constant vatue per usefut fioor area therefore normatly does not capture the cost effective potential
each individual project well. For some projects (usually the small, detached dwellings) such constant
requirement may (technically and economically) be difficult to achieve. For other projects (e.g.,
individual compact apartments) the same quantitative requirement can be very easy to realize, and
while not at all achieving the cost optimal value for that particular project. Such kinds of requirements
do not constitute a balanced economic approach.

O S o< S aEs

It should be noted that the shape of a building is usually only to a limited extent a design choice. Urban
planning rules, the size and form of a parcel and many other factors often predetermine what type of
building (e.g., a detached house or a row house, or its - compact or not - shape) can be constructed
on a given lot. The building design team then only has limited leeway to act within the predefined
confines. Choices with potentially an important impact on the building energy consumption have
already been made when public authorities defined the urban planning rules. Trying to include in the
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EPB requirements stimuli for compact shapes (for a given useful building size, e.g., as expressed by
the useful floor area) may thus often have limited impact. Also, specifiers and designers don’t always
discern the implicit stimulus, as they typically first decide on the shape of the building, and then don’t
evaluate anymore which impact changes of the geometry have on the EPB features. A more effective
argument to nudge specifiers and designers to minimize the thermal envelope area for a given floor
area, might be the extra cost associated with extra (well-insulated and airtight) envelope area. This
message of course needs to be communicated systematically and continuously (towards both lay
builders and professional designers).

9

4 o L b
COILUULULUIL/TTIUVAUUILL

heating “need” requirement is usually applied to new buildings, in principle both residential pnd non-
r¢sidential, but in practice more often the former than the latter.

with all requirements that transcend element level, it appears much more difficult to s¢t such a
r¢quirement in a sensible manner in the case of renovation. Some information necessary to perjform the
calculation may not be well known (e.g., thermal transmittance of existing walls) or can be difficult to
easure (e.g., air tightness of a part of the building). Also, establishing an@ppropriate strictngss of the
r¢quirement on a case by case basis (taking into account which parts are‘renovated, and the quality of
those that are not) seems difficultly achievable in the context of a rigorous regulation.

\O

L5 Exceptions

—3

he heating “need” requirement is usually applicable to all'prejects that are subject to an overall energy
erformance requirement. Usually, no specific additional exceptions are defined in a general manner
or this requirement. (In exceptional cases an overallkhdardship clause in the regulation can b¢ used to
grant exceptions on a project by project basis).

'

10 Energy need for cooling, or variants

Epsentially the various considerations that apply to the energy “need” for heating are also valid for the
cpoling “need”, while making the necessary adaptations. These reflections are not repeated hefe.

Iis evident that this partial requirément is especially relevant in warm climates. However, als¢ in more
heating dominated climates<it\may be pertinent to set a cooling “need” requirement, independently
whether in a building activé cooling is actually installed or not. This is one way to create a countprweight
against a one-sided design that focuses on the winter situation only, potentially creating| comfort
problems in summer (e/g., by maximising uncontrollable solar gains), and potentially leading to the
installation of active-eooling at a later date. Obviously, the same reasoning may vice-versa be|valid for
hpating in cooling dominated climates.
N

OTE InStead of using the fictitious cooling or heating “need” in uncooled or unheated buildings respectively,
the degree‘efloverheating or undercooling can be used, as discussed in Clauses 7 and 8.

11“€ombination of “needs”

A single combined requirement gives building designers freedom to shift between minimized winter
and summer “needs”, as long as the overall requirement remains satisfied. There is thus obviously no
guarantee that each separately achieves a good performance, and if the objective of the requirement is
also to contribute to a good indoor environmental quality (in particular in an unheated and/or uncooled
building) a requirement on the combined “needs” by itself is not a good instrument.

Sometimes daylighting is also included in the combined needs. For a treatment of daylight in its own
right and its impact on artificial lighting, see, e.g., EN 15193-1[16] or national regulations.
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12 Overall thermal insulation of the thermal envelope

12.1 Motivation

In heating dominated climates, heat transfer caused by transmission through uninsulated envelope
elements traditionally constitutes the major cause of the overall heating and energy consumption.
Setting a requirement on the overall thermal insulation is thus a major step towards a lower energy
consumption. Logically, in such climates this requirement has for several decades been among the most
applied measures by public authorities. A good thermal insulation also contributes to a better indoor
environyrentat quatity, as 15 further discussedim tlause—t3—A Tequitement o theoverattthermmpl
insulatign leaves freedom to the design team to choose which elements of the envelope are insulatqd
better (Within any restrictions imposed on individual elements, see Clause 13). At the same ‘time [it
constitufes a strong stimulus to keep within limits the transparent areas (which as a rule haye'a mugh
higher thermal transmittance than insulated opaque elements). Buildings with an excessive glazed ar¢a
are thus|discouraged, avoiding in this manner energy and comfort issues related to both.the winter and
summer|(overheating) situation.

As an alternative to a direct overall thermal insulation requirement, the combination of a limit to the
window rea (expressed as a fraction of the useful floor area) and maximal thermal transmittances pf
each of the individual envelope elements (see Clause 13) can be used. Thisjwzas much more common |n
the early days (typically in the 1970s) of the insulation regulations.

12.2 Indicators

The medn thermal transmittance of the thermal envelope (Upny) as defined in 1ISO 13789 [10] is oftgn
used as an indicator, whereby due attention should be paid to’setting judicious requirements. This fis
further discussed in 12.3 and Annex E.

Another| option is to use the overall transmissiontheat transfer coefficient (Hi:) as defined |n
1SO 13749[10].

Alternat}vely, the ratio of the mean thermal transmittance (or of the overall transmission heat transfé¢r
coefficient) to a reference value (Umn/Ump,fef OF Hir/Hirref) can be used. The reference value can be
given by|a mathematical formula or a notional reference building.

NOTE In the past, the design heat.\less (at conventionally fixed indoor and outdoor temperatures) has
sometimgs been used as alternative, because it takes into account the effect of unheated spaces and the ground
resistancp (as opposed to the thermal transmittance of the thermal envelope elements by themselves). Howevg
since thege effects have in due course been included in the overall transmission heat transfer coefficient (Hygy)
and thus flso in the mean thermal transmittance (Unp), this is no longer a reason for using the design heat loss

=

For explanation of 1SO.52018-1:2017, Clause 12, Note 1, see 13.2.

12.3 Cdmparable economic strictness

A constgnt’value as requirement for the mean thermal transmittance usually does not result |n
economifally optimal requirements for all buildings. The same is true for an overall transmission heat
transfer requirement that simply increases proportionally with the size (as indicated by the volume or
the by useful floor area) of the (insulated part) of the building.

Instead, since several decades it has been considered appropriate in many countries to give allowance
for a reasonable amount of glazing, which is typically considered proportional to the useful floor area.
In this manner, the maximal value of the overall transmission heat transfer increases linearly with
the useful floor area (but not proportionally to it). Or correspondingly, the maximal value of the mean
thermal transmittance increases linearly (but not proportionally) with the ratio of the useful floor area
to the envelope area (Ayse/Aenv)- Alternatively, the inverse ratio (Aenv/Ause) is often used. Obviously, the
maximal value of the mean thermal transmittance is then inversely proportional to this ratio, plus a
constant value. As an alternative to the useful floor area, the volume (which on the average correlates
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quite well with the useful floor area, through the mean floor height) has in the past also often been used
as basis to (implicitly) set the window allowance.

The motivation for this well proven approach is further explained and illustrated in Annex E.

12.4 New construction/renovation
This requirement is usually applied to new buildings, both residential and non-residential.

In the case of renovation, the more straightforward and more common approach is to impose thermal
tfansmittance requirements on individual elements (see Clause 13), possibly in combinatiopn with a
limit on the total window area of the building unit (e.g., 25 % of the useful floor area).

Ip the case of renovation, more design flexibility (in terms of window area~ard/or |thermal
transmittance of individual elements) can be given by allowing project teams to @lternatively opt for
ah overall requirement on the transmission heat transfer coefficient of all new, replaced and r¢novated
elements. The requirement logically corresponds to the value obtained by applying the simple gpproach
thermal transmittance and window area requirements to the project at hand-Also see Annex|E for the
uhderlying philosophy.

12.5 Intermediate forms between overall and individual thermal insulation

I the early days of the building energy regulations (mostly ih the 1970s), several variants of thermal
inisulation requirements have been explored that cover parts of the thermal envelope (but more than
ndividual elements). These include:

[

— the heat transfer coefficients of individual rooms;:

— the mean thermal transmittance of all walls, including the windows (but thus excluding roaf/ceiling
and floor heat transfer);

— the mean thermal transmittance of alljopaque parts of the envelope.

ost of these variants have not beenin application for a long time, and have usually been supplanted
y overall thermal insulation requjrements covering the entire thermal envelope. Note that the last
¢quirement in the list above does not stimulate considerate use of window area.

o

—_

Another variant is to set alcommon requirement for all elements of a certain type taken together (e.g.,
1 walls or all roofs). This.is further discussed in 13.3.

o8]

13 Thermal insulation of individual elements of the thermal envelope

3.1 Motivation

1
Gpod, thermal insulation may provide several benefits: not only does it reduce energy consumption, it
a]se coentributes to a better indoor environmental quality. In certain climates moisture transjport and

ac rnmn]ahnn unfl‘nn fho nnvn]nnn fanr‘ fahric nrncnrvafinrﬂ are alcn cnnl‘lFlr‘ nnlnfc nf" affnanrn These
| 4 134 I 34

3 aspects (and possibly others) can all be taken into con51derat10n when setting requirements on the
thermal insulation of envelope elements.

Low internal surface temperatures increase the local relative humidity and thus the deposition of
dust, the risk of mould growth and the danger of surface condensation. These aspects are treated in
ISO 13788. A special point of attention are local cold spots due to thermal bridges, cf. Clause 14.

Low internal surface temperatures also diminish the thermal comfort of occupants due to lowered and
asymmetric thermal radiation exchange and due to cold internal airflows.

In heating dominated climates the cost optimal degree of insulation of opaque elements seems
usually (but depending on energy prices, insulation cost, etc.) much better than the insulation level
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that is needed for a good indoor environmental quality. So, for opaque elements requirements set on
the basis of the economic energy savings normally also appear to guarantee sufficiently high internal
surface temperatures. For transparent elements, it may technically and economically be more difficult
to realize low thermal transmittances. If the internal surface temperatures are deemed insufficiently
high (depending on the glazing used, outdoor climate, etc.), appropriate positioning of the heat emission
elements (usually below the transparent elements) is generally used to achieve good thermal comfort.

13.2 Indicators

The temperaturefactorfrsras-defiredir1S0-13788is-mest-eftenused-to—characterizeanenvelepe
element |with respect to the internal surface temperature. However, since it may be difficult\ to
accurate]y determine its value at all local cold spots of the thermal envelope, e.g., at all thermal bridges
(cf. Clauge 14), it may not be obvious to use it as a strict criterion in the context of an EPB regulatiop.
Also, it thay not be easy to satisfy strict requirements at all points of the envelope, e.g., at thé edge pf
multiple|(double, triple, etc.) glazing.

Requirements on the thermal insulation of elements are most often expressed in terms of the thermal
transmifftance (U). For opaque elements, sometimes also the total thermal reSistance (Rtot) or the
surface tjo surface thermal resistance (Rc;op), i.e., without surface resistances, are‘used; both are definqd
in ISO 6946 [2] There appears no strong reason to prefer one or the other ofthe 3 options. In the cage
of renovation, the resistance of the insulation layer (which is to be added)‘is-sometimes used in certajn
situations.

Explanation of ISO/TR 52018-1:2017, Clause 12, Note 1: The area of'building elements and their thermpl
transmifftance, as well as the lengths and thermal transmittances of linear thermal bridges and the
thermal [transmittances of point thermal bridges need to he‘obtained from or via the same sourcg,
because fthe values depend on the choice of dimensions (interhal, external, etc.), in such a way that the
overall thermal transmittance is the same (“communicating vessels”). These quantities are calculatgd
in other|standards and listed in ISO 13789[10] as part of centralized data transfer to destinatiqn
modules|such as ISO 52018-1. Another reason is to.fa¢ilitate as alternative (e.g., for existing buildingg)
an aggregated input, such as the overall heat transfer coefficient for all thermal bridges combined.

13.3 Pdints of attention

Various [points of attention with respect to the setting of thermal insulation requirements in the
context pf a regulation are discussed here (how to formulate the requirements precisely, et ceterd).
Many aspects are more or less self<evident, but are nevertheless mentioned explicitly for the sake pf
better cqmpleteness.

It may bg that requirements with respect to different aspects (e.g., indoor environmental quality arjd
energy savings) are treated in completely different places (e.g., indoor environmental quality in nationgl
standards or other_technical reference documents and energy efficiency in buildings regulations). [it
goes without sayingthat mutual coherence and reference may then be an important point of attentior.

A first technicdal-point of attention is to clearly specify in the regulation at which inclination angle of the
element fhe value (of U, Rot or Rc;op) should be evaluated. The surface resistances and the resistange
of internbl-air (nr gac) Iaynrc (nr Vnidc) dapnnd on-the directionofthe heatflow (r‘nnvnnﬁnn:\”y dividad
in 3 discrete categories: upward, horizontal and downward, cf. for instance ISO 6946[2]). For opaque
elements the real position (and heat flow direction) of the element can normally be used without
problem, and this is generally done. However, in the product documentation of glazings, typically only
the thermal transmittance (Ug) in vertical glass position (i.e., horizontal heat flow) is given. The value
for upward (or downward) heat flow is generally not available in the product catalogues. Nor is the
necessary information systematically disclosed (notably the thermal emissivities and gas composition)
that would allow to calculate the thermal resistance of the gas layer at any given inclination. Therefore,
the insulating requirements for transparent elements (whether for the element as a whole, including
the frame and any other parts, or for the glazing by itself) are usually formulated by convention for a
vertical position. (The real heatloss will be larger in the case of roof windows.) Alternatively, conversion
conventions for non-vertical positions may be defined.
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A further point of attention is the extent to which all thermal bridges that are part of an element are
included in the calculation of the thermal transmittance (or Rot Or Rc;0p). When they are not rigorously
and systematically considered (and normally thus not integrated in downstream calculations of the
energy “needs” and overall energy performance either), there will be no regulatory incentive to develop
and apply improved solutions for these details.

NOTE1 The thermal bridges that occur within the area of an element are sometimes called the embedded or
the areal thermal bridges, which are to be differentiated from the peripheral thermal bridges occurring at the
junctions between elements.

Amnotherpoimtof attention s whether the requirement appties toeachrefement imdividuatty, orwhether it
igvalid for the (area weighted) average of all elements of a given type, e.g., all walls, or all roef parts. The
fallowing considerations can be formulated with respect to a requirement on the average-alue per type:

—+ Inprinciple, itallows abitmore design freedom: alesser insulation of some parts.canbe compensated
for by a better than average insulation of other parts. This consideration is sometimes used fo justify
somewhat stricter average requirements.

— However, especially in the case of small renovations, there may only be a couple of elements (or
even only one single element) in a given class, so that the possibility of interchange is limited or
inexistent. At least for renovation, the requirements should thus be set in such a manner that they
are also feasible for each individual element.

—+ The possibility to compensate between different elements@lso introduces some risk that sojme parts
are very poorly insulated, resulting in low internal surface temperatures and the attendant issues.

wn

b, all in all, the application of an insulation requirement on the average value of an entirg class of
ements appears to have unclear added value.

D

NOTE 2  Some countries combine both approaches.\For instance, for some types of elements each individual
element must satisfy the requirement, for other types only the average of all elements must comply. Or g different
Ppproach can apply to residential and to non-residential buildings. Or to new construction and to renovation.

QO

related point of attention may be elemeénts with a local variation of the thermal transmittance due
insulation layers of variable thickuess (e.g., to create slope on a flat roof), see ISO 6946:2017, Annex
[9]. For energy efficiency valuesthe average thermal transmittance serves well, but if the igsulation
4 in one or more extreme points.very thin or zero, there may be undesirable local cold spots.|To avoid
his, a local insulation requirement may be imposed for all points of the element. This may for|instance
so apply to gutters of flat'roofs.

0 oo >

Alspecial point of attention are cavity structures that separate heated spaces, e.g., between royv houses
of between (acoustically decoupled) apartment units within an apartment building. It is generally
apsumed that the\heat transfer is between the heated spaces (if at different temperature). Hqwever, it
hhs been expérimentally observed that air flows can create important extra heat transfer. Extiernal air
ehtering and(leaving the cavity (due to thermal stack effects and/or wind forces) through pé¢ripheral
openings'exposes the internal walls to a lesser or greater extent to outside temperatures. And internal
cpnvection flows within a closed cavity can transport energy from conditioned to unconditioned parts
of the building, e.g., from the ground and first floors to an unheated attic, bypassing the floor iIIlSUlatiOI’I
0

WATNPY Y
crrC—atorcs

NOTE 3  This issue has been well documented in the UK (see for instance [23]), and integrated in their building
regulation since 2010.

NOTE4  Hollow structures in contact with the outside can also constitute a pathway for air leakage to the
internal environment (through leaks between the cavity and the indoors) causing energy losses and possibly
thermal comfort problems. Normally, this shows up in airtightness measurements.

To eliminate this problem, the regulations can prescribe that the cavity be hermetically sealed in a
careful manner all around the perimeter of the conditioned zone and possibly in addition that it be fully
filled with a flexible insulation material. If there is no such requirement, it is appropriate to include
the external heat transfer of these internal cavity walls in all energy performance calculations, cf.
1SO 13789:2017, 7.3 and Table A.3[10],
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Further, it should be specified whether for components in contact with adjacent unheated spaces
(sunspaces, attics, garages, etc.) the same thermal insulation requirements apply as for elements in
contact with the outside air, or whether special (laxer) requirements apply.

NOTES5  An alternative approach could be to specify that not the thermal transmittance as such, but its
product with the adjustment factor b (cf. ISO 13789:2017,[10] 7.5), must comply with the same requirements as
elements in contact with the outside air (i.e., b.U < Umax). In heating dominated climates, a slightly more accurate
approach could in principle be to consider the product with the square root of b (b.U < Umax), but the result is
usually not so different. (And all other uncertainties involved in the determination of the adjustment factor b
may not warrant this degree of detail.)

For traisparent elements equipped with shutters, it should be specified whether the insulatign
requirenmients apply to the element with the shutter in open or closed position, or to a (weighted)
average pf both. From the point of view of winter comfort, it is desirable that also in open position the
internal [surface temperature is sufficiently high, calling for a requirement on the open position. (Bfit
for the further EPB calculations, it may of course be assumed that the shutters are closed a certain
fraction pf the time.)

—

Finally, if should be noted that element types for which no requirements are set, can.be executed at wi
Examplels may be letter boxes integrated in walls, (closable) ventilation openings or garage doors. |It
may be appropriate though to:

— inclydeintheregulation a note that draws the attention to the fact thatthese elements also represent
energy losses (transmission transfer and possibly air leakage) and can cause indoor environmentpl
issug¢s (e.g., cold drafts);

— spedify whether, and if so how, these elements need to be integrated in the further EPB calculationfs.

13.4 Camparable economic strictness

In heatirlg dominated climates, the financially optimial insulation level of opaque elements is only to|a
minor eytent influenced by the heat transfer via other paths (transmission through all other elements,
hygienic|ventilation and in/exfiltration) and by-the quantity of (internal and solar) gains. It is thys
possible|to set sensible thermal insulation requirements for each individual element, independent pf
each spefific project context (see Annex F);

The primary factors affecting the optimum are usually the overall heating system efficiency, energy
prices and the marginal cost of extra insulation around the cost optimal point, i.e., how much dog¢s
the initial investment cost increase or decrease if the insulation is made somewhat thicker or thinngr
around the optimal thickness.) It does not depend on the initial resistance of the element withotit
insulatign (e.g., of an existing wall) or on the initial cost of starting to apply insulation (at first a thin
layer). The marginal ipvestment cost obviously does not only include the cost of the extra insulatign
materiallitself and the)modified costs of labour, but also possible secondary costs (in the case of a cavity
wall for given interiral dimensions: longer wall ties, somewhat broader foundations, somewhat widér
roof, sonpewhat laxger outer leaf, etc.).

In view |of /achieving an overall optimal allocation of investments, it is desirable that the thermpl
insulatign-requirements of different types of elements (walls, roofs, etc.) correspond to their own
financial optimum depending on the typical marginal insulation cost of each type. Thus, if typical
marginal insulation costs in a given country warrant it, different classes and subclasses of envelope
elements may be defined, e.g., imposing differentiated requirements between flat and pitched roofs.

13.5 New construction/renovation

Because each element is evaluated independently of the features of the remainder of the project,
this type of thermal insulation requirements can easily be applied both to new construction and to
renovation or extension. For renovation, the regulation should define precisely under which conditions
the requirement applies (e.g., full replacement only, or also in the case of certain kinds of works on
elements, e.g., renewal of an external wall rendering, when external insulation can be applied). Detailed
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rules may be needed to define when exceptions can be invoked (e.g., lack of space for the external
insulation).

As indicated in the previous paragraph, the economic optimum only depends in secondary order on
the other energy flows making up the heating need balance. However, if these effects are taken into
account (usually more remaining heat loss in existing buildings), as well as different typical overall
heating system efficiencies (generally less efficient for existing buildings), for a given type of element
(e.g., walls) slightly stricter insulation requirements could economically be justified in the case of
renovation. Some regulations introduce such differentiation.

3.6 Exceptions

bsigners to the indoor environmental aspects, which may still require sufficient insulation (i as far as

1

Usually, some exceptions are allowed. In this instance, it seems important to draw the‘attentipn of the
d

np separate requirements apply for this purpose).

One way to express the exceptions is to enumerate them explicitly (e.g., glass entrance doors, or shop
windows).

Annother, more general way is to express them as a fraction (e.g., 1 %) of the area that is subjgct to the
ndividual thermal insulation requirements. Sometimes the useful-floor area is taken as ref¢rence. If
 element is subject to more than 1 requirement, for instance onie on the glazing by itself and another
h the window as a whole, the regulations have to specify whether or not the corresponding dreas are
bth considered for determining the reference area for the fractional exception.

Q) -

= o O

f should be noted that in the case of renovations wheresmall areas may be concerned, the fractional
kception rule does not allow for much deviation.

D

[y

4 Thermal bridges

14..1 General

Clause 14 only deals with the thermal bridges at the junction of 2 or more elements. See 13.3, Note 1
fgr a distinction between these peripheral thermal bridges and the areal or embedded thermal bridges
(¢.g., wall ties), which are here'considered as part of the insulation of the elements.

4.2 Motivation

1
The different objectives that are valid for the thermal insulation of individual elements, as dis¢ussed in
1B.1, also largely-liold true for thermal bridges.

Because rogm- air circulation is usually reduced in internal corners, the internal heat|transfer
cpefficients )are locally lower. Combined with geometrical features (e.g., resulting in the heat flux
4qnningout towards the outside) and possibly the local use of other, less insulating materials, the lowest
iternal surface temperatures often occur in corners. As the area of the surfaces involved (arpund the
corner) is usually limited, the depressed temperatures normally do not affect the thermal camfort of
the occupants very much. However, the risk of dust fouling, mould development and condensation is
increased, and for these reasons avoiding thermal bridges in corners is thus a prime point of attention.
It should be said though that in new construction problems rarely occur if the insulation layers of the
different flanking elements connect in a sufficiently continuous manner.

—

14.3 Requirement setting

As the proper quantification of thermal bridges is not so easy, strictly and systematically verifying
compliance with any requirement (both by the project team and - in the case of control - by the
building authorities) may be quite laborious. Setting requirements may therefore not be obvious if
strict enforcement of the regulation is envisaged.
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The temperature factor, fgrsi, qualifies low internal surface temperatures. Simplified calculation
methods (as used for determining the overall heat transfer) are usually not adequate to evaluate the
value of the temperature factor with sufficient accuracy in view of avoiding surface condensation, etc.
Numerical calculations according to the relevant standard under EPB module M2-5.2 are then needed.

NOTE The EPB standard under module M2-5.2 is ISO 10211 [11],

When requirements on linear thermal transmittances, ¥, are set, rules can be defined concerning
which junctions need (and/or those that do not need) to be evaluated, e.g. depending on the degree of
continuity of the insulation layer.

Point thprmal transmittances, y, where 3 (or more) elements join, are usually neglected in tH
calculatipns of the overall thermal transmittance. This is especially true if the overall heat transf¢
coefficient is calculated on the basis of external dimensions (and thus also the external length!is usq
for the linear thermal transmittances). It, therefore, seems rather uncommon to have régulatoj
requirements on point thermal transmittances. The issue of low surface temperatures“can better &
controllgd by means of a temperature factor, as discussed above.

-

o<

14.4 Alternative routes

In order|to stimulate in the building regulation in a pragmatic manner &hat attention be paid to|a
reasonalle continuity of the insulation layer at all joints and corners between the different elements, gn
approach along the following major lines has given positive experienges'in some countries.

In this ipstance, no requirements as such are imposed on thermal bridges. Instead, a framework fs
created that ensures that the influence of thermal bridges issgertainly integrated in the calculatic
of the oyerall heat transfer coefficient (and thus automatically’ in the downstream calculations of t}
energy “heeds” for heating and cooling and of the overall-efiergy performance). Without such schem
it is oth¢rwise often observed that thermal bridges are'not at all or not fully accounted for in tk
calculatipns, even if the regulation and calculation method in principle prescribe a rigorous treatment.

P oS

NOTE In such scheme, it is thus not forbidden tg~have thermal bridges performing very poorly, since there
is no explicit requirement. However, this can be strongly dissuaded by a penalising factor in the calculations (3s
explained below), and it goes without saying thiat the designers remain fully responsible for any damage thpt
might be faused by poor design (e.g., mould grewth).

In their practical implementation, this kind of schemes vary from one country to another, but sonje
common|features often return.

First, a choice is offered to thé design team between 3 options.

a) Either a quite penaliSing automatic surplus (AHtr,5) is added to the heat transfer coefficient (while
further disregardingin the context of the energy performance regulation the actual - maybe po¢r
- ex¢cution of the\joints and corners).

b) Or spme semiquantitative rules with respect to “acceptably good design” (see further discussign
below) ar&Tespected, and then only a small automatic surplus (AHyrp) is added to the heat transfer
coeffiCient. Any other non-conform junction or corner is additionally taken into account with|a
linear or point thermal transmittance vaiue. OT any junction for which proot 1S produced that it
performs better than the limit value (see below), can get a bonus.

c) Oralljunctions and all corners are integrated into the calculation with their linear or point thermal
transmittance value.

In methods a) and b) the automatic surplus is each time fixed by the regulation, typically expressed by
the following formula:

AHtr,i = AUi 'Aenv

where
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AHir is the surplus heat transfer coefficient, for method i, in W/K;
AU; is the surplus thermal transmittance, in W/(m2-K);

Aenv is the area of the envelope of the part of the building for which the surplus heat tra
coefficient is calculated, e.g., a thermal zone, in m?;

“_n

index; can take the values “a” or “b”, depending on the method that applies.

nsfer

The surplus thermal transmittance (AU;) is defined by the regulation and it is logical that its value is

\%
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E methods b) and c), the linear thermal transmittance values can be determined agccording

hriable depending on the ratio of the useful floor to envelope area to account for the typieal
rea (see also Clause 12) and the associated thermal bridge effects.

e methods listed in the relevant standard under EPB module M2-5.2 and/or addijtional rulg
.g., very simple) additional default values.

OTE1 The EPB standard under module M2-5.2 is ISO 14683 [12].

e design team remains fully responsible for any indoor environment issue_(e.g., potential problems a
ith the low internal surface temperatures) related to thermal bridges=_The simplified assessmen]
e strictly limited to the scope of the EPB assessment and don’t waivelany responsibility with respeg
pects. This is particularly true for method a).

pcond, for method b) an “acceptably good” junction ot/ corner should be defined. The b
usually the sufficient continuity of the insulation layer, mostly described in simple rules
hsily be evaluated without calculation. The precise definition may be according to (a country
tlection of) the following criteria:

The linear or point thermal transmittanceiremains below a limiting value. (Although it
a kind of “requirement”, it should be confused with an absolute requirement that forbi
junctions. Here, in the context of option b), it only concerns a criterion to fall in the categg

calculation.)
The insulation layers of al] flanking elements are in sufficient direct contact with each oth|

One or more intermediate materials of sufficient resistance establish sufficient contact
the flanking insulation’layers.

The path length not going through an insulation layer should exceed a minimal value (e,
case of certain-types of foundations).

The junction or corner follows a prescribed composition according to a catalogue
preci$e rules may need to be defined for acceptable variations in terms of dimensions,
conductivities, etc., of each of the different material present in the node).

A particular composition of a junction has been accredited through preliminary evalua

window

to any of
s and/or

ODTE 2  Obviously, it is important to stress in the method itself, and in all communication surrounding it, that

ssociated
methods
t to other

hsic idea
that can
¥ specific

concerns
s worse
ry “good

design”. Worse executions are stillipossible, if they are taken into account separately in the overall

er.

between

o., in the

whereby
thermal

lion by a

designated neutral Instance (in particular suitable for very repetitive construction, e.g.,
construction companies).

7) Still other variants.

1

4.5 New construction/renovation

by large

In the case of renovations, junctions or corners may be much more difficult to evaluate and to resolve,
notably at the contact line between existing and new/renovated elements. For this reason, there usually
seem to be no requirements in the regulation. Instead only complementary guidance is formulated.
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14.6 Further information

More information on the treatment of thermal bridges in EPB regulations can be found in the reports of
the ASIEPI project[18].

15 Window energy performance

15.1 Motivation

A requirgment on the thermal insulation of transparent elements does not take into account the impa¢t
of solar gains and any ventilation heat transfer through the elements. A more integral approaehthat
includes|these other factors may in principle provide a more balanced overall energy evaluation."Butl|it
might pdssibly be at the expense of the thermal comfort aspect, notably the indoor surface temperature
factor (npmely when the overall energy requirements can be satisfied with less insulating glazing).

In partidqular the impact of solar gains on the heating and cooling “needs” (see Clauses 9 and 10) arld
on the thermal comfort (see Clauses 7 and 8) depends on many other influencing factors, such as the
total window area. In new buildings a much more precise evaluation is made‘in‘the further, integrl
EPB caldulations that take into account the many project specific features (oyerall window area ard
orientation, external shading, thermal mass, overall heat transfer, internal-gains, etc.). Given the great
number pf assumptions that intrinsically need to be made to evaluate thé.window energy performange
of a single element by itself, such requirement thus does not seem very,appropriate in new constructiop.
If appliedl at all, it would seem to be more appropriate in the case ofrenovations.

15.2 Indicators

ISO 18292[13] provides a methodology for both the heating and cooling aspects of the window as|a
whole in|residential buildings. The indicators are based‘on a reference building.

SO 14438[14] defines a so-called energy balance vatue E, taking into account the thermal transmittange
and solar gains of the glazing only, considering the heating season only.

15.3 Pdints of attention

If such ajrequirement is included intthe regulation, following aspects should be clearly defined by the
regulatofs.

— Is thle fenestration energy performance an absolute requirement? Or is it a free choice alternatiye
to a thermal insulatipnrequirement?

— Doegtherequirementapply to heating only, to cooling only, or to the (possibly weighted) combinatign
of bgth?

— Should the“evaluation be performed for the real orientation and tilt? Or is an average value for gll
orieptations and tilts applicable to all windows (so that it can be evaluated independent of its refl
position)?

— The many boundary conditions for the calculation should be precisely defined.

15.4 New construction/renovation

As mentioned in 15.1, there are other, much better requirements that can be set in new buildings to
make an integral evaluation of the precise impact windows on the total energy needs and thermal
comfort in a project specific manner. It is therefore rather in the case of renovations that this type of
requirement could provide some added value compared to mere thermal transmittance requirements
(but bearing in mind the many simplifications that come with it).
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16 Airtightness

16.1 Motivation
Good airtightness can contribute to a good indoor environment, fabric preservation and energy savings.

Air leaks in the thermal envelope can create uncomfortable cold draughts during the heating season,
or unpleasant warm air streams in summer in air conditioned buildings. Apart from the disturbing
direct exposure of people to these air flows, in/exfiltration can also contribute to uncomfortable overall
indoortemperatureswhenthe building is potconditioned-{overheating nsummerin-buildings without

aJr conditioning, and/or low temperatures in winter in unheated buildings).

Moist air permeating through the envelope (in either direction) can (depending on the clithate and
oh many other influencing factors) potentially give rise to internal condensation and othef related
problems.

Algood overall air tightness strongly reduces the risk of single, large leaks, andthus the probpbility of
s¢rious discomfort, condensation, et cetera due to leaks in the thermal envelope. However, it is ¢lear that
tldoes not provide an absolute guarantee that these leakage-caused issues will never occur anymore in
building that has a generally good airtightness (since significant local)leakage may remain af specific
bints).

s =Y

)

Incontrolled air leakage through the envelope may also strongly-interfere with the controlled|hygienic
entilation, causing the indoor air quality (IAQ) objectives ofthe ventilation system design not to be met
practice. This issue by itself is sometimes considered a Sufficient reason to impose in the regulation a
hantitative airtightness requirement, in combination with systematic proof of compliance by means of
andatory airtightness testing in every new construction project.

=

nally, the in/exfiltration constitutes a term in, the heating and cooling thermal energy balances that
ay be significant if the overall airtightness s‘poor. Depending on the climate, it may be quite cost-
fective already from this perspective only'te pay due attention to the avoidance of air leaks.

o8 T g0

1§6.2 Indicator and comparable economic strictness

The (extra) cost of achieving good-airtightness may depend on many different factors, such as|the type
of construction (masonry walls, timber frame constructions, etc.). In all cases, however, it| appears
technically and economically not too difficult to avoid (or to tighten posteriorly) the major, [large air
ldaks, on condition of gividg it from the start due attention during both the design and the dxecution
phase. In construction contexts where previously little or no attention was paid to airtjghtness,
ithprovements by a‘factor of 2 to 3 have often shown to be easily achievable.

owever, if there/is too much uncertainty about an equitable requirement (technically, econpmically,
functionallyssetc.) for all buildings, as an alternative option it may be considered to make only
the airtightness measurement itself mandatory (without imposing a quantitative reqpirement
oh the.result). In combination with a proper valorisation of the measured airtightness in|{the EPB
ap(seSsment method (which implies a judiciously chosen default value) and a sufficiently stridgt overall
EPB_requirement, such mandatory measurement may provide a sufficient stimulus to alsq achieve
reasonable air tightness levels, while avoiding overly strict or lax requirements in individual projects.
By making the measurement itself obligatory, all actors in the construction sector can be expected to
systematically and rapidly progress on the learning curve.

When taking the decision to make air tightness measurements mandatory, the corresponding costs
and benefits should be taken into careful consideration. The outcome may strongly depend on the
climate. It should also be ensured that sufficient operational testing capacity is present by the time

© IS0 2017 - All rights reserved 19


https://standardsiso.com/api/?name=0d4a829e971c3d444354d7038d22a5c4

ISO/TR 52018-2:2017(E)

the measurements become mandatory. This can be achieved by a combination of different preparatory
measures, such as:

— ensure that the EPB assessment method gives correct reward to a good air tightness (including
the setting of a reasonably negative default value), so that the market is already spontaneously
stimulated in this manner;

— announce the measure sufficiently in advance so that private actors have the time to develop the
required testing capacities (purchase of equipment, training of personnel, etc.);

— sti

— organize or facilitate training and general awareness raising;

— if the market does not spontaneously adhere to rigorous quality standards of testing)organize
apptjopriate compliance verification (e.g., control testing of random samples), cf. also.16:4;

— makk the air tightness measurement mandatory in a stepwise manner, starting with certain (sub)
catepories of buildings only.

In a first} very rough approximation, the leakage can be expected to be proportional to the total area pf
the thermal envelope. As the envelope area per useful floor area or the envelope area per volume vary
greatly from one building to another depending on its shape (compact ‘%erelongated, etc.) and its size
(large o1 small), it is evident that a constant value requirement for the ‘'specific leakage rate per useffl
floor arda (gr) or for the air change rate (n) does not constitute a«comparable technical and economjic
strictneqs. Practical experience has amply shown that a requirefent on an air change rate expressgd
as a conjstant maximum value can relatively easily (actuallyoften too easily) be satisfied in large
building$, but requires much more (and sometimes excessive) effort in small buildings. The speciffic
leakage rate per useful floor area (qr) or the air changertate (n) are thus not so suited for imposing
equitabl¢ requirements by means of a constant valuejAlthough still rough, the specific leakage rate
per thermal envelope area (gg) has proven to be a.hetter indicator for the airtightness quality and to
be a betfler indicator for setting a constant value requirement. Over the years, a tendency towards the
use of the specific leakage rate per thermal envelope area as criterion can thus be observed in many
regulatigns.

16.3 Ngw construction/renovation

W
Nt

If an airtightness requirement is.set, it appears that there is little difficulty to impose a (reasonabl
value to|all new constructions™which may initially be not too strict, and tightened later on). Fo¢r
renovatipns this seems mueh_less evident, unless it concerns a very thorough refurbishment of the
entire byilding, so that all-parts of the envelope can be dealt with in terms of airtightness.

In the cdse of renovation, there is another point of attention. Old buildings often have no dedicatg
hygienic|ventilation provisions. Acceptable IAQ then often depends on conscious airing by the buildir
users angl/or on in/exfiltration. When for instance old, leaky windows are replaced by airtight new one
experierce has.shown that in some cases serious IAQ-problems arise. It may therefore be appropria
to requitle,dedicated, controllable ventilation provisions (e.g., trickle vents) in the case of renovation.

o o &

16.4 Measurement

Envelope airtightness is one of the few partial energy performance features that can relatively easily
be measured with reasonable accuracy at acceptable effort and cost. Since good airtightness not only
depends on proper design (e.g., of connection details between elements) but also to a significant extent
on careful execution, a systematic measurement of the achieved performance for each project provides
the highest level of confidence with respect to the actual airtightness effectively achieved upon
completion.

Like any other data input in energy performance calculations, correct airtightness measurement
results are essential. If the market does not spontaneously adhere to rigorous quality standards for
the measurements, public authorities should also perform random control measurements to verify
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correct measurement and reporting (in the same way as they may check any other input data of an
EPB assessment). Alternatively, it can be specified in the regulation that airtightness measurements for
EPB reporting must be performed in the context of a certification scheme, which logically also includes
random control measurements.

NOTE Assumed compliance with a given quantitative requirement can also be based on a quality assurance
scheme without systematic measurement. Such schemes have been implemented in some countries, which has
resulted in mixed experiences. The factors that make a quality assurance scheme more successful appear to be
related to its specific practical characteristics, such as the availability of technical details, selection and size of
the sample to be regularly tested, self and third-party control procedures, evaluation and reporting, etc.

1§0 9972:2017, 5.2[15] defines 3 possible measurement methods, which are briefly described a§ follows:
test of the building in use;

test of the thermal envelope;

he difference resides in the treatment of the intentional openings in the€nvelope: windows and doors,
benings for natural or mechanical ventilation and other openings {mailboxes, combustion| devices,
c.). Depending on the method, each of these types of openings either is left open, or is closed, or is
s¢aled. Method 3 is a method for which the specifications still need to be defined.

1
2
3) test for a specific purpose.
T
0
e

When an airtightness measurement is done to obtain (or verify) an input for EPB calculatibns, it is
opvious that the measurement method should be in precise.correspondence with the EPB mpdel. For
stance, if the air flow through open combustion devices is already explicitly taken into ag¢count in
the EPB calculations, then it is logic to seal these openings during the airtightness test, and vige-versa.
ethod 3 allows to define test conditions precisely adjusted to each EPB calculation method.

—

=

fl in addition a quantitative airtightness requirement is imposed, it is logic that the same testing
cpnditions apply. Otherwise 2 separate meédsurements (and 2 corresponding building preparations)
would need to be performed.

I] appears that for the final result ©f the test (either as input for the EPB calculations aphd/or as
verification of an explicit requirement) the average value of the pressurization and depresstyirization
i the preferred option. One reason is that the extra effort to perform a second measurement]series is
r¢latively small (compared te-work needed for the preparation of the building and for the ingtallation
of the measurement equipment). Another reason is that with both measurements any irregularities
(gither in the building envelope behaviour or in one of the measurements) can more easily be ¢letected.
1§0 9972[15] also recemmends performing both sets of measurements.

Fpr the reference.pressure pr 2 major practices seem to have emerged so far.

— Either ayyalue in the middle of the typical measurement range (often 50 Pa) is taken. Thif has the
advartage that the result is less sensitive to the measurement variation of outlying points

—+ @ralow pressure is used, corresponding to the typical pressure that an average building isexposed
to in the course of a year (e.g., 4 Pa). This can be used as direct input into the EPB calculation
(without the need for a further reduction in the calculation). It has the advantage that any unusual
slope of the airtightness curve (as a function of the pressure difference) is reflected in the EPB
calculations.

16.5 Further information

More information on the treatment of airtightness in EPB regulations can be found in the reports of the
ASIEPI project[19].
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17 Solar control

Solar gains can represent a significant part of the summer heat load in a building. Limiting them
thus constitutes an important means to achieve energy efficiency. It may help to make active cooling

superfluous altogether, or otherwise it reduces the energy need for cooling.

Solar protection can contribute in several manners to a better indoor environment. First of all, it can
improve visual comfort by filtering direct solar radiation (avoiding blinding, reflection on computer
screens, etc.). Secondly, it can reduce direct insolation of persons, which can be a major cause of thermal

discomfort. Thirdly, it reduces the general indoor temperature if there is no active cooling.

Although solar gains have an important influence on the summer behaviour of a building, ithgog
without [saying that solar protection devices are not at all the only determining factor. Many-_oth¢
factors glso come into play: window area and orientation, type of glazing (and its total selar“energ
transmittance), external shading by the environment and by the building itself, internal gains (e.g., k

the lighting system), accessible thermal mass, intensive ventilation (e.g., airing through windows ¢r

other, dgdicated large ventilation openings), etc. The relative importance of all thesé ffactors can vat
strongly|from one building to another. Therefore, a more global requirement (notably with respe
to the symmer thermal comfort, see Clause 7, and/or the energy “need” for co@ling, see Clause 10)

generally more adequate and gives more design freedom, allowing for an optimized mix of measursg
for each [individual project (depending on cost effectiveness, practical feasibility, personal preference
of the biiilder and/or designer, etc.). Generally speaking, such overall *result-oriented, performanc
based approach may be preferable to a prescriptive imposition of specific means.

Sometimes, minimum requirements are set with respect to solay control as a precondition to instg
active cgoling, especially in the case of retrofitting. This hdsithe advantage that the solar contr
investmg¢nt must be made in any case. [t may then appear (either’by calculated evaluation, or by practic
experience if the investments are staged, which appearsaetommendable in non-critical application
that thisfmeasure of reducing the solar gains suffices by~itself to achieve acceptable summer therm
comfort.|The installation of active cooling is then avoided altogether. When there is still a need to inst3
active cdoling, the cooling system can be kept smaller and thus cheaper (immediately offsetting son
of the injtial cost of the solar control devices) anflmore practical to install. And its energy consumptid
later wil| of course be lower too.
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Annex A
(informative)

Input and method selection data sheet — Template

A.1 General
T

his subclause in the accompanying document is a common subclause for all EPB)standards. In
140 52018-1 it is a normative annex. The explanation on Annex A of the accompanying standard in this
Ahnex is informative.
M

ore information and explanation on the concept of Annex A and Annex B for-alLEPB standards is given
i ISO/TR 52000-2.

.2 References
his subclause in the accompanying document is a common subclause for all EPB standards.

ore information and explanation on the concept of the ngrmative references to other EPB standards
a Table A.1 (normative template) and Table B.1 (infexmative default choices) of the accompanying
bcument is given in ISO/TR 52000-2.

a<z =3

=

.3 Mix of partial energy performance requirements

=z

lo additional information beyond the accompanying document.

A.4 Partial energy performance requirements

=z

lo additional information beyond the accompanying document.

A.5 Label model

=z

lo additional information beyond the accompanying document.
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Annex B
(informative)

nput and method selection data sheet — Default choices

B.1 Gg

This sulj
standard

More inf
in ISO/T
B.2 R¢€
This sub
The refe

More inf
Table A.]

B3 M
As in all

and buildling types, as explained in A.1 of ISO 52018-1.

EXAMPLH
building,

Buildings
A disting
— bya

— byiq
a,b,

— byd
anng

In B.3 of

neral

clause in the accompanying document (ISO 52018-1) is a common subclause for' all EFB
S.

brmation and explanation on the concept of Annex A and Annex B for all EPB standards is given
R 52000-2.

ferences

Clause in the accompanying document is a common subclause for allEPB standards.

ences, identified by the module code number, are given in Table B.1 of ISO 52018-1.

brmation and explanation on the concept of the normativeteferences to other EPB standards vja

(normative template) and Table B.1 (informative default choices) is given in ISO/TR 52000-2.

x of partial energy performance requirements

EPB standards, the template in Annex A of ISO 52018-1 is applicable to different applications
Applications: design of. a new building, certification of a new

renovation of an  existing" Dbuilding, certification of an  existing  buildin
types: small or simple buildings.and large or complex buildings.

aa

tion in values and choices'\for different applications or building types can be made:
lding columns or rows)(one for each application), if the template allows;

cluding more than one version of a table (one for each application), numbered consecutively gs
C, ... For example: Table NA.3a, Table NA.3b;

eveloping different national/regional data sheets for the same standard. In case of a nationpl
x to thestandard these will be consecutively numbered (Annex NA, Annex NB, Annex NC, ...)

[$0,52018-1 the second option is used, by introducing Table B.2a and Table B.2b. The same cgn

L£ICOA CON10 1

be foun

I s W | moll. N D moll. D 4 moll. Do moll. D gl 4
III'D.FTUI'1OVU OZU10~1. IdUIC D.od, 1dUIC D.*fd, ..., 1dUIT D.7d, 1dUIT D.70, TLL.

In this case the tables with addition “a” are applicable to new buildings and the tables with addition “b”
are applicable to existing buildings.

In this way the integrity of the template of Annex A is not violated. If these Tables would have been
numbered Table B.2, Table B.3, Table B.4, etc., instead of Table B.2a, Table B.2b, Table B.3a, etc., the
numbering would no longer be in line with the template of Annex A.
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B.4 Partial energy performance requirements

See B.3 for the rationale behind the numbering of the Tables.

B.5 Label model

No additional information beyond the accompanying document.

ISO/TR 52018-2:2017(E)
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Annex C
(informative)

Regional references in line with ISO Global Relevance Policy

Annex C

account
global re

of ISO 52018-1 contains Qppr‘ifir‘ pnrnllp] routesin rpfprpnr‘ing standards in order to take into
existing national and/or regional regulations and/or legal environments while maintaifning
levance.
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Annex D
(informative)

Example method for integrating fictitious cooling into the overall
EPB indicators

I]l 7.2 the issue is discussed of a well-considered and balanced treatment of cooled and:pincooled
hildings. One of the possible methods is to include fictitious cooling using a conventipnal prpbability
bhsed on the degree of overheating. This method is described in this Annex. It can¢slightly timulate
blildings without active cooling. It has the advantage of further stimulating good)design for{summer
c
a

o

pmfort (beyond any explicit requirement that is set). It also moderately discourages the instajlation of
Ctive cooling.

—3

he method works as follows:

— First, in both actively cooled and uncooled buildings the summer thermal comfort is quantitatively
evaluated (in actively cooled buildings of course calculated with-afreely floating upper temperature,
i.e., as if the active cooling were turned off). A maximum limit may be imposed that is mlaybe not
too strict (and for instance in non-residential buildings.still - just - achievable without jpperable
windows, but with an otherwise stringent summer design).

—+ Next, a conventional weighting factor for the installation of cooling is defined:
— For actively cooled buildings, its value is,.@f‘course, 1.

— For uncooled buildings, its value increases (e.g., linearly) between 0 (or, e.g., 0.25 3)) anfl 1 when
going from a threshold value® to-the limit value of the summer indicator. This is illustrated
in Figure D.1. This weighting fdctor can be considered as a kind of (statistically ayeraged)
probability that active cooling- might be installed in the building later in the couyse of its
lifetime. Designs remaining:under the threshold thus don’t get a penalty, and those ekceeding
the threshold level receive an increasing penalisation, but never more than actively cooled
buildings.

— Finally, the overall EBB indicators are always calculated with (effective or fictitious)| cooling,
taking into accountthe weighting factor. For the fictitious cooling a fixed overall cooling equipment
efficiency and.a-fixed primary energy factor are applied that can be chosen somewhat more
favourable than the best overall active cooling system on the market.

pth types of huildings (actively cooled and uncooled) are then submitted to the same overall energy
erformance'requirement. In this manner, uncooled buildings are always treated somewhat lgss strict
nd thus>slightly stimulated by the regulation) than actively cooled buildings. At the samle time a
eardregulatory stimulus is created for a good summer design that performs distinctly better|than the
lipdityvalue, and even better than the threshold value, which constitutes de facto a kind of quality label.
However, the strength of the regulatory signal obviously depends on the relative importance of the
(fictitious) cooling in the overall energy use, and may thus be quite low in cool summer climates.

NOTE Different boundary conditions (e.g., with respect to the use of operable windows) can apply to the
calculation of the overheating indicator on the one hand and of the cooling “need” on the other hand.

3) A step function has the advantage of creating a clearer and stronger stimulus to design the building under the
threshold value.

4) Corresponding to a very good summer comfort, e.g., almost no overheating.
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Annex E
(informative)

[llustration of the variable value of the heating need per useful

floor area for a given set of technical measures

Annex E illustrates in a practical manner the general principle described in 9.3. The concrete
based on the Belgian EPB assessment method for dwellings (status 2013) and more than
elgian dwelling geometries (including single apartments and some studios).

ooz

=z

DTE1 The Flemish Energy Agency is gratefully acknowledged for giving its kind\pérmission
Iculation tool with dwelling database to generate these graphs. Also Figure E.3 results from the Fle
¢gulation.

I e]

DTE2 A similar example for the primary energy use is given in ISO/TR 52003=2[6.

Fom detailed calculations of the cost optimal energy performancefor different dwellings, it i
und that the package of technical measures (insulation of different elements, airtightness ley
ficiency, etc.) that corresponds to the optimal point (in terms-of life cycle cost) is quite si
fferent dwelling geometries (shapes and sizes, e.g., detachéd or row houses). The same findin
so appears to be true for other categories of buildings (offices, schools, etc.). As a result, if the
F technical measures is formulated well, imposing as tequirement the output of the EPB ass
ethod with the optimal package as input leads to an economically comparable strictness for
Fojects. In practice, this can be done either by means of a notional reference building or by
athematical formula reflecting the set of measures. Both approaches are equivalent, as exp|
0 52003-1[3] and ISO/TR 52003-2[6].

= Tl s

ST 5 O N Ao

[
Lo

Ig Figure E.1, the specific heating need«is)calculated by means of the Belgian assessment m¢

the results of the cost optimal caleulations on 4 sample dwellings (indicated as dark blue ¢
ymbols).

%]

NOTE 3  The abscissa givesthe ratio of the envelope area to the useful floor area for the building u
ig sometimes called the building shape factor (symbol f). Small values (i.e., to the left of the axis) are t
deep, centrally located apartments or studios (e.g., with only 1 external facade). Large values (i.e., to t}
the axis) are typical fof.small, detached houses.

When considering-all points (x-marks in the graph), it can be seen that the specific heat
cprresponding/te’the set of technical hypotheses (and thus probably also in good approximati
individual.eost optimal value) varies greatly, depending among others on the ratio of the usg
to envelope’area. There is a factor of approximately 4 difference between the highest (appro
8D kWlr/m2) and lowest (approximately 20 kWh/mZ2) points. Setting a constant requirement
ftermediate value of 45 kWh/m2 (horizontal, bold, red line), would mean that some dwellings

—

example
200 real

0 use its
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5 usually
el, boiler
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o usually
package
essment
different
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rthod for

njore than 200 real dwelling geometkies for a given set of technical hypotheses, corresponding to

rosses +
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ypical for
e right of

ng need
pn to the
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ximately
e.g., the
[towards
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um, and

that other dwellings (towards the left of the x-axis) would satisfy the requirement with easy technical

measures, not at all achieving what would be cost optimal for their particular project. The

example

illustrates that it is recommendable to investigate in any technical analysis of the requirements, the full
range of all possible building geometries, including the extreme cases, in any technical analysis of the
requirements. In the economic evaluations, it also seems advisable to include a few limit cases, rather
than to restrict the analysis to typical buildings, deemed representative for the “average” of the stock

(as is at present common practice, as illustrated by the 4 blue + symbols in the graphs).
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This example illustrates that it is very important to formulate the requirements in a well-thought
manner if the purpose is to arrive at economically comparable performance requirements for all
individual projects.

NOTE 4

The individual points form a narrow cloud, but not a precise line. This is due to the fact that, apart
from the envelope area (which is the dominant determining factor due to transmission and in/exfiltration
heat transfer), there are other variables that influence the calculated heating need. In the Belgian model, it is
notably the hygienic ventilation rate, which is not simply proportional to the useful floor area, but which shows
a strongly nonlinear dependency on the dwelling size. (Small dwellings and apartments have a relatively high
specific ventilation flow rate, mainly because there is a constant minimum value required for certain types

of rooms
the hygie
demand

measureq
thermal i

the ment
hygienic Y
2 branch
still comg
proportid

requirem

Qu,nd/Ause [kKWh/ mz]

f=

ents are obtained for all individual projects and works.

iudcpcudcut Uf t}lcil DiLC.) Bcuauoc ill thc DCt Uf tcu}xui\.a} IIICTasurco tllat ib Clt tllC bao;a Ulc Fls ul T El
hic ventilation losses are already reduced to 40 % of their nominal value (due to heat recovery and/pr
ontrol), the effect is not so pronounced. In Figure E.2, the results of different packages of technicpl
are shown, with from top to bottom (i.e., from package 1 to package 6) ever better values for the
hsulation, the thermal envelope air tightness and the hygienic ventilation energy efficiency. The lowept
cloud of points (package 6) corresponds very roughly to a typical “passive house” set of measures (for each pf
oned variables apart, not for the specific heating need as a whole). The upper 3 cloud§are with the fyll
Fentilation losses. It can be seen that the dispersion is much larger. Towards the left,|[these clouds haye
s: the upper for small apartments, the lower for very large residential buildings.‘Other factors could
into play to explain the cloud, for instance internal gains that in the Belgidan®model are not linearfy
nal to the useful floor area and varying window areas and orientations:It is obviously important
to give dyie consideration to each of the influencing factors when setting requiréments, so that well-balancgd
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Figure E.1 — Energy need for heating for different dwelling geometries for a given set of
technical measures as a function of the building shape factor

Figure E.3 shows the results of many 10000s of dwellings that were subject to the EPB regulation (data
from the file that each project must submit electronically to a central register). Here, the x-axis is the
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