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Foreword

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

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

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

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

For the correct use of this document, a normative template is given in Annex A to specify. thhese choices.
Inforymative default choices are provided in Annex B.

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

Use by or for regulators: In case the document is used in the context of mational or rdgional legal
requfrements, mandatory choices may be given at national or regional level for sfich specific
applications. These choices (either the informative default choices from-Annex B or choicep adapted to
natignal/regional needs, but in any case following the template of Ahnex A) can be made|available as
natignal annex or as separate (e.g. legal) document (national datasheet).

NOTE1  Soin this case:
— the regulators will specify the choices;

— thp individual user will apply the document to assess the energy performance of a building, angl thereby use
the choices made by the regulators.

Topi¢s addressed in this document can be subject to public regulation. Public regulation pn the same
topids can override the default values in Anniex B. Public regulation on the same topics dan even, for
certdin applications, override the use of(this document. Legal requirements and choices afe in general
not gublished in standards but in legal*"documents. In order to avoid double publications and difficult
upddting of double documents, a, national annex may refer to the legal texts where natipnal choices
have|been made by public authdrities. Different national annexes or national data sheets gre possible,
for djfferent applications.

It is gxpected, if the default values, choices and references to other EPB standards in Anngex B are not
followed due to nationalregulations, policy or traditions, that:

— national or regional authorities prepare data sheets containing the choices and national or regional
values, according to the model in Annex A. In this case a national annex (e.g. NA) is reommended,
¢ontaininga reference to these data sheets;

1, by default, the national standards body will consider the possibility to add or include a national
nnéx in agreement with the template of Annex A, in accordance to the legal documents that give
national or regional values and choices.

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

More information is provided in the Technical Report (ISO/TR 52019-2) accompanying this document.
The subset of EPB standards prepared under the responsibility of ISO/TC 163/SC 2 cover inter alia:
— calculation procedures on the overall energy use and energy performance of buildings;

— calculation procedures on the internal temperature in buildings (e.g. in case of no space heating or
cooling);

— indicators for partial EPB requirements related to thermal energy balance and fabric features;

© IS0 2017 - All rights reserved v
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— calculation methods covering the performance and thermal, hygrothermal, solar and visual
characteristics of specific parts of the building and specific building elements and components, such

as opaque envelope elements, ground floor, windows and facades.

ISO/TC 163/SC 2 cooperates with other technical committees for the details on appliances, technical
building systems, indoor environment, etc.

This document provides the means (in part) to assess the contribution that building products and
services make to energy conservation and to the overall energy performance of buildings.

This document deals with methods for assessing thermal bridges, which give rise to changes in heat

flow rates and surface temperatures compared with those of the unbridged structure These heat

flow rates apd temperatures can be precisely determined by numerical calculation in accordance|with
ISO 10211. However, for linear thermal bridges, it is often convenient to use simplified methodls or

tabulated v3alues to obtain an estimate of their linear thermal transmittance.

The effect of repeating thermal bridges which are part of an otherwise uniform building’element,|such
as wall ties|penetrating a thermal insulation layer or mortar joints in lightweight \blockwork, rjeeds
to be included in the calculation of the thermal transmittance of the buildingselement concernegd, in

accordance

Although n
temperaturg

Table 1 shoy
the modulaf

NOTE2 Inf
EPB standarq

NOTE3 T
and one mod
respectively.

with ISO 6946.

structure as set out in ISO 52000-1.

t covered by this document, thermal bridges can also give fise to low internal sufface
s, with an associated risk of surface condensation or mould.growth.

vs the relative position of this document within the set of EPB standards in the contgxt of

ISO/TR 52000-2, the same table can be found, with,for each module, the numbers of the relevant
s and accompanying technical reports that are published or in preparation.

e modules represent EPB standards, although-ohe EPB standard could cover more than one mpdule
le could be covered by more than one EPB.standard, for instance a simplified and a detailed m¢thod
See also Clause 2 and Tables A.1 and B.1.

Vi
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Table 1 — Position of this document (in casu M2-5) within the modular structure of the set of

EPB standards
Overarching Building Technical building systems
(as such)
Buil
Hu De | Do ding
Sub Ven| mi | hu |mes auto| py
Descrip Descrip Descrip | Hea | Coo | . ... | mi | tic |Ligh| ma .
mo . . . . . tila | difi | ... . . win
tions tions tions |ting |ling| .. difi | hot | ting | tion
dule tion| ca d,..
. ca |wat and
tion | ..
101 er. cont
rol
sub1 M1 M2 M3 | M4 | M5 | M6 | M7 | M8.('M9 | M10 | M11
1 General General General
Common
terms and Buil
2 definitions; ding Needs a
symbols, energy
units and needs
subscripts
(Free)
Indoor Maxi
- condi- mum
3 Applications tions load and
without power
systems
Ways to Ways:to
Ways to ex- express express
4 press energy energy energy
performance perfor- perfor-
mance mance
g Heat
Bu11d1r}g trans- Emis-
5 categories fer by ISO sion and
and building 14683
: tran’s- control
boundaries Sy
mission
Heat
Building oc- transfer Distri-
6 cupancy and by infil- bution
operating tration and
conditiens and ven- control
tilation
Aggregation
of energy Internal Storage
7 services heat and
and energy gains control
carriers
1 Solar Genera-
8 Bullqmg heat tion and
zoning .
gains control
Building and
dv- dis-
Calculated y patch-
namics .
9 energy per- ing and
f (ther- -
ormance operat
mal .
mass) ing con-
ditions

a

The shaded modules are not applicable.
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Table 1 (continued)

. Building . R
Overarching (as such) Technical building systems
Buil
Hu De | Do ding
Sub Ven | mi | MU [mes auto| py
Descrip Descrip Descrip | Hea | Coo | .. ... | mi | tic |Ligh| ma g
mo . . . . . tila | difi | ... . . win
tions tions tions |ting|ling | .. difi | hot | ting | tion
dule tion| ca d,..
. ca |wat and
tion | .
tion | er cont
rol
sub1l M1 M2 M3 | M4 | M5 | M6 | M7 | M8 | M9 | M10\| M11
Meas- Meas-
Mgasured ured ured
10 engdrgy per- energy energy
formance perfor- perfor-
mance mance
11 Ingpection [nspec- Inspec-
tion tion
Ways to ex- O\
12 | prepsindoor BMS <(
comfort <Q
External \\‘
13 | envjronment 5\\)
copditions V\\Qv
14 Edonomic \\
calculation X 0}\
a  The shad¢d modules are not applicable.
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Thermal bridges in building construction — Linear thermal
transmittance — Simplified methods and default values

1 Scope

This document deals with simplified methods for determining heat flows through linear thermal

bridgeswiichroccuratjurctions of buitding etenmemnts:

This|document specifies requirements relating to thermal bridge catalogues and manual calculation
metHods.

Defalilt values of linear thermal transmittance are given in Annex C.

NOTH Table 1 in the Introduction shows the relative position of this decument within the set of EPB
standards in the context of the modular structure as set out in 1ISO 52000-1.

2 Normative references

The following documents are referred to in the text in suchta way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenceddocument (including any amendments) applies.
ISO 4345, Thermal insulation — Physical quantities and definitions

ISO 10211, Thermal bridges in building construction — Heat flows and surface temperature§ — Detailed
calcylations

ISO 13370, Thermal performance of buildings — Heat transfer via the ground — Calculation methods

ISO 13789, Energy performance of buildings — Transmission and ventilation heat transfer cqefficients —
Calcylation method

ISO $2000-1:2017, Energy_performance of buildings — Overarching EPB assessment — Part 1: General
frampwork and procedures

NOTHE 1  Default references to EPB standards other than ISO 52000-1 are identified by the EPB|module code
number and given/inMAnnex A (normative template in Table A.1) and Annex B (informative defgult choice in
Tablg B.1).

EXANPLE EPB module code number: M5-5, or M5-5,1 (if module M5-5 is subdivided), or M5-5/1 (if
refergncetq’a specific clause of the standard covering M5-5).

NOTE-=2 Inthis-decumentthere-areno-choicesinreferencesto-other EPBstandardsNOTE+andthe EXAMPLE

above are kept to maintain uniformity between all EPB standards.

3

Terms and definitions

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

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

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

[SO Online browsing platform: available at https://www.iso.or

© IS0 2017 - All rights reserved
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linear thermal bridge
thermal bridge with a uniform cross section along one of the three orthogonal axes

3.2

point thermal bridge
localized thermal bridge whose influence can be represented by a point thermal transmittance

3.3

linear thermal transmittance
heat flow rate in the steady-state divided by length and by the temperature difference between the

environmengs-onretther-stde-ofathermrat-bt idsc
Note 1 to entfy: The linear thermal transmittance is a quantity describing the influence of a linear thermal Hridge
on the total heat flow through the building envelope.
3.4
point ther:j];al transmittance
heat flow rate in the steady-state divided by the temperature difference between-the environmenits on
either side df a thermal bridge
Note 1 to entfy: The point thermal transmittance is a quantity describing the infldénce of a point thermal bridge
on the total heat flow through the building envelope.
3.5
transmissipn heat transfer coefficient
heat flow rgte due to thermal transmission through the fabrigof a building, divided by the diffefence
between thg environment temperatures on either side of the‘construction
3.6
EPB standard
standard that complies with the requirements-given in ISO 52000-1, CEN/TS 16628[4]| and
CEN/TS 16629(3]
Note 1 to ertry: These three basic EPB documents were developed under a mandate given to CEN bfy the
European Cgmmission and the European Exee Trade Association and support essential requirements pf EU
Directive 2010/31/EU on the energy perforimance of buildings. Several EPB standards and related docutpents
are developefl or revised under the sanié mandate.
[SOURCE: IS0 52000-1:2017, 3.5:14
4 Symbagls and subscripts
4.1 Symbols
For the purpases of this document, the symbols given in ISO 52000-1 and the following apply.
Symbol Quantity Unit

A area m?2

b width m

d thickness m

H heat transfer coefficient W/K

I length m

R thermal resistance m2-K/W

U thermal transmittance W/(m2-K)

6 temperature °C

A design thermal conductivity W/(m-K)

© ISO 2017 - All rights reserved
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Symbol Quantity Unit
® heat flow rate U
v linear thermal transmittance W/(m-K)
X point thermal transmittance W/K
4.2 Subscripts

For the purposes of this document, the subscripts given in ISO 52000-1 and the following apply.

5.1
The

5.2

This
prov

5.3

5.3.1

Betw
trang

thcrripf Definition
a adjacent
d direct
e external
g ground
int internal
oi overall internal
se external surface
si internal surface
tr transmission
u unconditioned spaces

Description of the method

Output

putput of this document are linear and-point thermal transmittances of thermal bridgd

General description

document describes the(method of calculation of linear and point thermal transnj
des default values.

Influence of thermal bridges on overall heat transfer

Transmission heat transfer coefficient

een internal and external environments with temperatures 6j,t and 6. respe
mission heat flow rate through the building envelope, @, is calculated using Formula (

2

ittance and

ctively, the

1):

L

q

= Htr ’LHint _He)

The transmission heat transfer coefficient, Hyy, is calculated using Formula (2):

Hy =Hy+H, +H, +H,

t

where

© ISO
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Hg isthe direct heat transfer coefficient through the building envelope defined by Formula (3);
Hg is the ground heat transfer coefficient calculated in accordance with ISO 13370;

Hy is the heat transfer coefficient through unconditioned spaces calculated in accordance with
ISO 13789;

H, is the heat transfer coefficient to adjacent buildings calculated in accordance with ISO 13789.

5.3.2 Linear thermal transmittance

The calculation of the transmission heat transfer coefficient includes the contribution due to thdrmal
bridges, accprding to Formula (3):

Hd:zﬁAi'UiJrzk[k'lPk*'zj%j (3)

where

Hg isthe direct heat transfer coefficient, in W/K;

A; isthe area of element i of the building envelope, in m?;

U; is the thermal transmittance of element i of the building envelope, in W/(m2-K);
Iy isthe length of linear thermal bridge k, in m;

Yk isthe linear thermal transmittance of linear thermaltbridge k, in W/(m-K);

Xj is the point thermal transmittance of the point thermal bridge j, in W/K.

The influenge of point thermal bridges (insofar.as'they result from the intersection of linear thgrmal
bridges) can often be neglected and so the cotrection term involving point thermal bridges cgn be
omitted fron Formula (3). If, however, thére'are significant point thermal bridges, then the point
thermal transmittances should be calculated in accordance with ISO 10211.

Linear thertnal bridges are generally liable to occur at the following locations in a building envelope:
— atjunctjons between external elements (corners of walls, wall to roof, wall to floor);
— atjunctjons of internal walls with external walls and roofs;

— atjunctjons of intermediate floors with external walls;

— atcolumns in external walls (if not allowed for in the U-value of the wall);

— around windows and doors.

5.3.3 Internal and external dimensions
There are three dimension systems commonly in use:

— internal dimensions, measured between the finished internal faces of each room in a building (thus
excluding the thickness of internal partitions);

— overall internal dimensions, measured between the finished internal faces of the external elements
of the building (thus including the thickness of internal partitions);

— external dimensions, measured between the finished external faces of the external elements of the
building.

4 © IS0 2017 - All rights reserved
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Any of these dimension systems may be used, provided that the system chosen is used consistently for
all parts of the building construction. Linear thermal transmittance values depend on the system used,

i.e. on the areas used for one-dimensional heat flow in ZiAi -Ul. in Formula (3), but the total

transmission coefficient, Hyy, is the same provided that all thermal bridges are taken into account.

6 Methods for determination of linear thermal transmittance

6.1 Output data
The

utputdataare tisted i TabteZ:

Table 2 — Output of the methods

Description Unit Destination module Validity | Varying
(Table 1) interval
linegr 'Fhermal transmittance of linear ther- W/(m-K) M 2-5 o No
mal bridge k
poinit thermal transmittance of the point W/K M 2-& 0 No
thermal bridge j
6.2 | Calculation time intervals

The

input, the method and the output data are for_ steady-state conditions and assyimed to be

independent of actual conditions, such as indoor temperature or effect of wind or solar rad]ation.

6.3 | Input data

Tabl¢s 3, 4 and 5 list identifiers for input data-required for the calculation.

Table 3 — Identifiers for geometric characteristics

Name

Symbol | Unit | Value Range Origin | Varylng
area of building envelepe A m2 . 0 No
element i
length oflinear thérnial bridge k Ix m — >0 No

Table 4 — Identifiers for dwelling boundary conditions
Name Symbol Unit | Value Range | Origin | Varyipg
indeor environment temper-
ature in the building under Bint °C — 0..50 Yes
consideration
external temperature Oext °C — -50...50 Yes

Table 5 — Identifiers for thermal characteristics of dwelling fabric

Name Symbol Unit Value | Range Origin Varying
thermal transmittance of Ui W/(m2K) . 0 1SO 6946 No
element i
linear thermal transmit-
tance of thermal bridge k P W/(m-K) o o 15010211 No
pointthermal transmittance ) L
of the point thermal bridgej| %/ W/K >0 15010211 No
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Table 5 (continued)

Name Symbol Unit Value | Range Origin Varying
annual average heat trans-
fer coefficient to adjacent| H, W/K — >0 ISO 13789 No
buildings
annual average ground heat Hy W/K . 0 1SO 13370 No
transfer coefficient
transmission heat transfer
coefficient throughuncon-| Hy W/K — >0 ISO 13789 No
ditioned spaces

6.4 Avail

When select]
overall heat
for determij
(typical acc
accuracy 09

Where the d
the areas of]
only a rough

When suffic
can be obtall

hble methods and expected accuracy

transfer, taking into account the lengths of the linear thermal bridges. Possible met
ning ¥ include numerical calculations (typical accuracy = 5 %), thermal 'bridge catald
iracy + 20 %), manual calculations (typical accuracy + 20 %), anddefault values (ty]
0 to 50 %). The methods are discussed further in 6.5 to 6.7.

etails are not yet designed, but the size and main form of the building is defined, such

estimate of the contributions of thermal bridges to the ¢verall heat loss can be made.

jent information is available, more accurate values off4%for each of the linear thermal br
ned by comparing the particular detail with the bést fitting example from a thermal b

catalogue a

When full
calculations

6.5 Numg

Linear thermal transmittance, ¥, and point thermal transmittance, y, shall be calculated in accord

with ISO 10

Any calculat

6.6 Ther

Examples of
dimensions
a catalogue
specified in

|

d using that value of ¥. Manual calculation methods can also be used at this stage.

etails are known, all the methods to determine ¥ may be used, including numg
which give the most precise value for ¥

brical calculations

P11.

ion of linear thermal transmittance shall state the system of dimensions on which itisb

mal bridge catalogues

building details in thermal bridge catalogues have essentially fixed parameters (e.g.
and matérials) and so are less flexible than calculations. In general, the examples giv
do notiexactly match the actual detail being considered, and so applying the value
thelcatalogue to an actual detail introduces an uncertainty. Nevertheless, the value

ing a particular method, its accuracy should reflect the accuracy required in-cal¢ulating the

hods
gues
pical

that

the different elements of the building envelope such as roofs, walls and floors are known,

dges
ridge

rical

ance

hsed.

fixed
en in
of ¥
of ¥

from the cat]

alogue may be used, provided that both dimensions and thermal properties of the catalogue

example are either similar to those of the detail being considered or are such that they are thermally
less favourable than that of the detail being considered.

The numerical calculations on which the linear thermal transmittance values given in the catalogue are
based shall be carried out in accordance with ISO 10211. The catalogue shall also provide the following

clear guidance on how values of ¥ are to be derived from the values given in the catalogue;

information:
a)
b)

the detail;
c)

catalogue.
6

dimensions of the detail and thermal transmittance values of thermally homogeneous parts of

the internal and external surface resistances used for the calculation of the values given in the
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When thermal bridge details are not yet fully designed, printed catalogues provide useful examples

for the designer. However, more flexible catalogues using database systems can be used, where the exact
dimensions and materials can be varied: the accuracy is then comparable to that of a numerical calculation.

NOTE 2

Preferably, the catalogue provides information on how the linear thermal transmittance for a given

detail is affected by changes in the thermal conductivities and/or dimensions of the building components that
comprise the thermal bridge. This can be done by tabulating coefficients that relate the change in linear thermal

trans

mittance to the change in thermal conductivity and/or dimension.

Catalogues can also contain values of point thermal transmittance.

A template for specifying allowable catalogues is given in Table A.2.

6.7
A mqg

a)

c)
d)
e) {

NOTIH
on ha
meth|
bridg

Manual calculation methods
nual calculation method shall provide the following information:

ypes of constructional details which apply;

b) Iimensional limits for which the method is valid;

mits to the thermal conductivity of materials applied;
ralues of surface resistance to be used;
in estimate of accuracy (e.g. the maximum error).
Various manual calculation methods exist which are intended for use in calculatioy
nd-held calculators or by simple computer softwaré., However, a general indication of accur

pds cannot be given because most manual calculation methods apply only to a specific tyj
e (e.g. constructions with sheet metal). Thus,-o¥ver the specified range of application, a parti

calculation can be very accurate, but outside that range it can be very inaccurate.

A ten

7 1
Tablq

plate for specifying allowable metheds is given in Table A.3.

Default values of linearithermal transmittance

s of default values of linear' thermal transmittance may be prepared in accordance w

s performed
acy for these
e of thermal
cular manual

th the rules

given in this document. Suchtables shall give clear indications of the applicability of the

cont

Tabld
valug
recoj
cove

b C.2 providesdefault values, calculated for parameters representing worst-case situ
s are to be<uséed in the absence of more specific data for the thermal bridges con
mmended-that Table C.2 is extended or replaced, where appropriate, on a national basi
" constriictional details typically used.

values they

in and shall be based-on calculations that do not underestimate the effect of the ther]:al bridges.

ions. These
rerned. It is
b, in order to
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Annex A
(normative)

Input and method selection data sheet — Template

A.1 General

The templat
required inf

NOTE1 F{

NOTE 2

by national/]
national/reg

ng
choices, in lin
document, in
their legal do

NOTE 3
certification
for different
values and cHi

by

by
b, c, ... For ex

by
annex to the

NOTE4 In
about the apy
NOTE5  Fd

could contair
national asse

The template in Annex A is applicable to different applications (e.g., the design of a new bui

e in Annex A of this document shall be used to specify the choices between methodj
ut data and references to other documents.

llowing this template is not enough to guarantee consistency of data.

egional regulations. If the default values and choices of Annex B are not adopted because
onal regulations, policies or national traditions, it is expected that:

tional or regional authorities prepare data sheets containing the national or regional value
e with the template in Annex A; or

default, the national standards body will add or include a“national annex (Annex NA) t
line with the template in Annex A, giving national or regional values and choices in accordancg
cuments.

pf a new building, renovation of an existing building and certification of an existing building
Lypes of buildings (e.g., small or simple buildihgs and large or complex buildings). A distinct
oices for different applications or building types could be made:

adding columns or rows (one for each@pplication), if the template allows;

including more than one version-of a table (one for each application), numbered consecutively
hmple: Table NA.3a, Table NA.3b;

developing different national/regional data sheets for the same standard. In case of a naf
standard these will beconsecutively numbered (Annex NA, Annex NB, Annex NC, ...).

the section “Intréduction” of a national/regional data sheet information can be added, for ex4
licable national/regional regulations.

r certaindnput values to be acquired by the user, a data sheet following the template of Anf
areference to national procedures for assessing the needed input data. For instance, refereng
ssmefitPprotocol comprising decision trees, tables and pre-calculations.

The shaded

, the

Informative default choices are provided in Annex B. Alternative values and cheiCes can be imposed

f the

5 and

this
with

ding,
) and
on in
r as a,
ional

mple

ex A,
e toa

ficlds in the tables are part of the template and consequently not open for input.

A.2 References

The references, identified by the module code number, are given in Table A.1.
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Table A.1 — References

Reference

Reference documenta

Number

Title

Mx-yb

a

b

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

In this document, there are no choices in references to other EPB standards. The table is kept to maintain uniformity
between all EPB standards.

A.3 | Selection of methods

A5

In thlis document, there is no need to specify choices in methods. A.3 is kept tomaintain uniformity
between all EPB standards.
A.4 | Thermal bridge catalogues
Table A.2 — Thermal bridge catalogues (see 6.6)
Item ) ‘\\ ) Choice
Thermal bridge catalogues List catalogues with any applicability restrictipns
Manual methods for thermal bridges
Table"A.3 — Manual method (see 6.7)
Item_\\ ° Choice
Manual methods X List methods, stating applicability and any |re-
AC) strictions
9
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Annex B
(informative)

Input and method selection data sheet — Default choices

B.1 General

The templat
required inf

NOTE1 F{

NOTE 2

by national/]
national/reg

ng
choices, in lin
document, in
their legal do

NOTE 3
certification
for different
values and cH

by

by
b, c, ... For ex

by
annex to the

NOTE4 In
about the apy
NOTE5  Fd

could contair
national asse

The template in Annex A is applicable to different applications (e.g., the design of a new bui

e in Annex A of this document shall be used to specify the choices between methodj
ut data and references to other documents.

llowing this template is not enough to guarantee consistency of data.

egional regulations. If the default values and choices of Annex B are not adopted because
onal regulations, policies or national traditions, it is expected that:

tional or regional authorities prepare data sheets containing the national or regional value
e with the template in Annex A; or

default, the national standards body will add or include a“national annex (Annex NA) t
line with the template in Annex A, giving national or regional values and choices in accordancg
cuments.

pf a new building, renovation of an existing building and certification of an existing building
Lypes of buildings (e.g., small or simple buildihgs and large or complex buildings). A distinct
oices for different applications or building types could be made:

adding columns or rows (one for each@pplication), if the template allows;

including more than one version-of a table (one for each application), numbered consecutively
hmple: Table NA.3a, Table NA.3b;

developing different national/regional data sheets for the same standard. In case of a naf
standard these will beconsecutively numbered (Annex NA, Annex NB, Annex NC, ...).

the section “Intréduction” of a national/regional data sheet information can be added, for ex4
licable national/regional regulations.

r certaindnput values to be acquired by the user, a data sheet following the template of Anr
areference to national procedures for assessing the needed input data. For instance, refereng
ssmefitPprotocol comprising decision trees, tables and pre-calculations.

The shaded

, the

Informative default choices are provided in Annex B. Alternative values and cHeiCes can be imposed

f the

5 and

this
with

ding,
) and
on in

F as a,

ional

ficlds in the tables are part of the template and consequently not open for input.

B.1 References

The references, identified by the module code number, are given in Table B.1.

10
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Table B.1 — References

Reference Reference documenta

Number Title

Mx-yb

a  Ifareference comprises more than one document, the references may be differentiated.

between all EPB standards.

b In this document, there are no choices in references to other EPB standards. The table is kept to maintain uniformity

B.2 | Selection of methods

In thlis document, there is no need to specify choices in methods. B.3 is kept tomaintain uniformity
between all EPB standards.
B.3 | Thermal bridge catalogues
Table B.2 — Thermal bridge catalogues (see 6.6)
Item ) ‘\\\ ) Choice
Thermal bridge catalogues No default;
should be assigned on a national basis
B.4 | Manual methods for thermal bridges
Table'B.3 — Manual method (see 6.7)
lte(ﬁj\\ Choice
Manual methods U No default;
~0° should be assigned on a national basis
© IS0 2017 - All rights reserved 11


https://standardsiso.com/api/?name=dc1f0bfcd073be4dd229d1e793f03868

ISO 14683

:2017(E)

Annex C
(normative)

Default values of linear thermal transmittance

Table C.2 gives default values of ¥ for a range of commonly occurring types of two-dimensional thermal
bridge, calculated using the data given in Table C.1. They are to be used when the actual value of ¥

is unknown| either when there are no details available for the particular thermal bridge, or wh
rough value| for ¥ is adequate for the accuracy required in the assessment of overall heat trdnsf
Figure C.1, the notations R, B, C, GF, IF, IW, P and W refer to the location of the thermal bridge:

NOTE T
[SO 10211. T
for considerad

condensation.

Figure C.1 {
capital lette

specific the
with an inte
thermal bri
appropriate

Key

ese default values of ¥ are based on two-dimensional numerical modelling in‘docordance
hey generally represent the maximum effects of thermal bridging. Default values are valid
tion of heat transfer, and not for consideration of critical surface temperature to avoid sy

hows typical locations of these common types of two-dimensional thermal bridge
's against each thermal bridge denote the type of thermal bridge and the suffix denotg
‘mal bridge, e.g. IW, denotes one thermal bridge at the janction of the external env
rnal wall and IWy, denotes another different thermal bridge of the same type. The potg

ere a
br. In

with
only
rface

The
s the
tlope
ntial

dges in a specific building design can be identifiedby reference to Figure C.1 and the

default value of linear thermal transmittance assigned to each using Table C.2.

Bm; Cm; Cl’l; GI

FE D, W, IWq, Py, R, Rp, Wi, Wy, locations of the thermal bridge

Figure C.1 — Sketch of a building showing the location and type of commonly-occurring

thermal bridges according to the scheme given in Table C.2

Table C.2 shows details of thermal bridges grouped by type and with four locations of the principal
insulating layer (i.e. the layer with the highest thermal resistance). The principal insulating layer can

be located

a) atthe outside of,

b) in the middle of,

c) attheinside of, or

12
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d) all the way through

the non-bridged part of the particular building element. Case d) refers to where the building element is
of lightweight masonry construction or is a timber frame wall.

For each thermal bridge type and location of the principal insulating layer, Table C.2 gives an outline
sketch of each detail and values of ¥, rounded to the nearest 0,05 W/(m-K), based on the three systems
of measuring building dimensions listed in 5.3.3:

— Wi based on internal dimensions;

— Y, based on overall internal dimensions;

Ve based on external dimensions.

In the case of external dimensions, the measurements are to the bottom of the floor slab, or to the

bott

The
para

m of the insulation (if below the floor slab).

Hefault values of ¥ in Table C.2 are based on two-dimensional numerical calculatiops using the
meters in Table C.1.

Table C.1 — Parameters used to calculate the data in Table C.2

<

Rsi = 0,13 m2-K/\
Rse = 0,04 m2-K/W

For all details:

For external walls: d=300 mm
For internal walls: d=200 mm
— thermal transmittance U = 0,343 W/(m2{K)

For walls with an insulation layer:
— thermalresistance of insulation layer|R = 2,5 m2 K/W

For lightweight walls: U=0,375 W/(m2{K)
— (loor slab d=200 mm
For ground floors: — thermal conductivity of ground A=2,0W/(mK)
— thermal resistance of insulation layer|R = 2,5 m2-K/W
d=200 mm
For intermediate floors:
A=2,0 W/(m-K)
— thermal transmittance U=0,365 W/(m2{K)
For roofs:
— thermal resistance of insulation layer|R = 2,5 m2-K/W
For the frames in openings: d =60 mm
d =300 mm
Forcolumns:
A=2,0 W/(m-K).

B1, B2, B3, B4: the length of projection of the balcony does not affect the calculated value.

IF6, IF8: insulation of thermal resistance 1,25 m2-K/W above and below the slab.

GF9 to GF16: Calculated using 2 boundary temperatures (temperature below floor equal to external
temperature).

W1 to W12: window frame not included in geometrical model; calculations done with adiabatic boundary
where window frame is shown.

These parameters have been chosen so as to obtain default values of ¥ which are near to the maximum
which is likely to occur in practice and are, thus, cautious overestimates of the thermal bridging effects,
i.e. they will not underestimate the heat transfer through these thermal bridges.

© IS0 2017 - All rights reserved 13
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