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Foreword

1:2017(E)

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

The

described in the ISO/IEC Directives, Part 1. In particular the different approval criterianeg

different types of ISO documents should be noted. This document was drafted in ac¢orda

editd

rial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

..... ; hermatntenance are

ded for the
ce with the

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

patent rights. ISO shall not be held responsible for identifying any or all sueh“patent right
atent rights identified during the development of the document will be in the Introdug¢tion and/or

any |
on th

Any trade name used in this document is information given for the'€onvenience of users g
consfitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific
expressions related to conformity assessment, as well ‘as’information about ISO’s adhel
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see t

URL:

ISO 1
CEN

Techhical Committee ISO/TC 163, Thermal performance and energy use in the built 6
Subcpmmittee SC 2, Calculation methads$, in accordance with the agreement on technical
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This
revis
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In ad

— 4

Tabulated values in Annex D were checked and revised where necessary.

e ISO list of patent declarations received. www.iso.org/patents

http://www.iso.org/iso/foreword.html

2631 was prepared by the European Comntittee for Standardization (CEN) Technica
TC 89, Thermal performance of buildings and building components, in collaboratig

een [SO and CEN (Vienna Agreetnent).

second edition cancels andseplaces the first edition (ISO 12631:2012) which has beer
ed. The necessary editorial/revisions were made to comply with the requirements for
indards.

dition, the following<clauses and subclauses of the previous version have been technic

Annex G and Anwnex H were deleted and moved to the technical report;
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Introdu

:2017(E)

ction

This document is part of a series of standards aiming at international harmonization of the methodology
for the assessment of the energy performance of buildings, called “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 corr
Informative

The main ta|

Use by or fi
requiremen

applicationg
national / r{

as national 4

NOTE1 Sq

the regu

the indiy
the choig

Topics addr
topics can o
can even, fo
are in genern

default choices are provided in Annex B.
rget groups of this document are manufacturers of curtain wallings.

br regulators: In case the document is used in the context of national)or regional
[s, mandatory choices may be given at national or regional level\for such sp
. These choices (either the informative default choices from Annex.B or choices adapt

innex or as separate (e.g. legal) document (national data sheet);
in this case:

lators will specify the choices;

es made by the regulators.

bssed in this document can be subject to puablic regulation. Public regulation on the

verride the default values in Annex B of this document. Public regulation on the same t
Ir certain applications, override the usé-of this document. Legal requirements and ch
al not published in standards but in‘legal documents. In order to avoid double publica

gional needs, but in any case following the template of this AnnexAj can be made avai

idual user will apply the document to assess the energg’performance of a building, and thereh

ect use of this document a normative template is given in Annex A to specify these ehgices.

legal
peific
ed to
lable

y use

same
bhpics

Eices
ions

and difficulf
choices hav
possible, for

updating of double documents, a national annex may refer to the legal texts where natjional
e been made by public authaqrities. Different national annexes or national data sheets are
different applications.

d, if the default values,\choices and references to other EPB standards in Annex B are not

e to national regulations, policy or traditions, that

[t is expectd
followed du

nationa
values,
contain

or regional authorities prepare data sheets containing the choices and national or regfional
hccording to/the’model in Annex A. In this case a national annex (e.g. NA) is recommended,
ng a referénce to these data sheets;

ional
give

or, by df
annex ij
nationa

pfault, the national standards body will consider the possibility to add or include a nat
1 agréement with the template of Annex A, in accordance to the legal documents that
ofregional 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 accompanying this document (ISO/TR 52022-2).

The design and construction of curtain wall systems is complex. This document specifies a procedure
for calculating the thermal transmittance of curtain wall structures.

Curtain walls often contain different kinds of materials, joined in different ways, and can exhibit
numerous variations of geometrical shape. With such a complex structure, the likelihood of producing
thermal bridges across the curtain wall envelope is quite high.

The results of calculations, carried out following the procedures specified in this document, can be
used for comparison of the thermal transmittance of different types of curtain wall or as part of the

vi © ISO 2017 - All rights reserved
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input data for calculating the heat used in a building. This document is not suitable for determining
whether or not condensation will occur on the structure surfaces nor within the structure itself. Two
methods are given in this document:

— single assessment method (see Clause 7);

— component assessment method (see Clause 8).

Guidance on the use of these two methods is given in Clause 6. Calculation examples for these two
methods are given in ISO/TR 52022-2.

Testi

ng according to ISO 12567-1:2010 is an alternative to this calculation method.

The 1
accol

The 1

with
ISO 1

thermal interaction of the frame and the filling element is included in thelihear thermal tr

Y wh

Tabld
the n

NOTH
EPB 4

NOTIH
and o
respe

hermal effects of connections to the main building structure as well as fixing lugs can'yj
rding to 1SO 10211.

hermal transmittance of the frame, Uy, is defined according to ISO 10077-2.61EN 1241
Annex D. The thermal transmittance of glazing units, Ug, is defined gecording to
0292,1S0 10293 (or see Subjects 1, 2 and 3 in Table C.1Y) which do not inelude the edge

ich is derived using the procedures specified in ISO 10077-2.

1 shows the relative position of this document within the §et of EPB standards in th
hodular structure as set out in ISO 52000-1.

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

3 The modules represent EPB standards, although'one EPB standard could cover more tha
ne module could be covered by more than one EPB-standard, for instance, a simplified and a det
ctively.

e calculated

-2 together
ISO 10291,
effects. The

hnsmittance

e context of

F the relevant

n one module
ailed method

1) See Table C.1 for alternative references in line with ISO Global Relevance Policy.
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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)
Hu- | De- | Do- Build-
. De- Ven- | mid- | hu- | mes- | . ing
Submodule | Descriptions Diis(f:;lsp- scrip- Hi(:lat- Ci(;ol- tila- | ifi | mid- | tic Lli‘;;lht- automa- M:)i‘l/l'd
tions g € | tion | cati- | ifica- | Hot € |tionand
on tion |water control
sub1l M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
1 General General General
ommon terms -
4nd definitions; Building
2 A . energy Needs a
ymbols, units needs
hnd subscripts
(Free) Maxi-
indoor mum
3 Applications conditions load
without and
systems power
Ways to Ways to
Ways to express express express
4 bnergy perfor- energy energy
mance perfor- perfor-
mance mance
Building Heat Emis-
Fategories and transfer sion
5 Huilding bound- bytrans- 15012631 and
aries mission control
Heat
Building transfer Distri-
6 ocelipdncy by infil- bution
hnd operating tration and
conditions and venti- control
lation
Aggregatlor_l of Storage
7 energy services Intern_al and
and energy heat gains control
carriers
a The shaded modules are not applicable.
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Table 1 (continued)
Overarching Building Technical Building Systems
(as such)
Hu- De- Do- Build-
. De- Ven- | mid- | hu- | mes- | . ing
Submodule | Descriptions D(:is(f;lsp scrip- Hiv;at Ci(::)l tila- ifi | mid- | tic Lli';;lht automa- v:)iz'd
tions g 8 | tion | cati- | ifica-| Hot € |tionand
on | tion |water control
sub1l M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
Genera-
8 Building zoning Solar' heat tion and
gains
control
Load 5\
dis-
Calculated fulldn}g _patch;l
9 energy perfor- ynamics mgan
(thermal oper-
mance )
mass) ating
condi-
tions
Measured Meas-
ured
Measured ener- energy
10 energy
gy performance perfor-
perfor-
mance
mance
. . Inspec-
11 Inspection Inspection tion
2 Ways to express. BMS
indoor comfert
External
13 enhyironment
conditions
| 4 Econom_lc cal-
culation

a The shaded modules are not applicable.
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Thermal performance of curtain walling — Calculation of
thermal transmittance

1 Scope

This document specifies a method for calculating the thermal transmittance of curtain walls consisting

of glg
The

ZeU aId;/Or OpaqUue panets fitted 111, Or Conmected to, frares:

ralculation includes:

— different types of glazing, e.g. glass or plastic; single or multiple glazing; with or

q

—

bmissivity coating; with cavities filled with air or other gases;

rames (of any material) with or without thermal breaks;

— different types of opaque panels clad with metal, glass, ceramics.orany other material

Ther]
pang

The

— ¢

mal bridge effects at the rebate or connection between thé,glazed area, the frame 4
| area are included in the calculation.

ralculation does not include:

pffects of solar radiation;

— lheat transfer caused by air leakage;

—

— ¢

q

—

—

NOTH
stand

alculation of condensation;

ffect of shutters;

gdditional heat transfer at the corners and edges of the curtain walling;

onnections to the main building structure nor through fixing lugs;
urtain wall systemsmwith integrated heating.

Table 1 in the Tntroduction shows the relative position of this document within th
ards in the contextof the modular structure as set out in ISO 52000-1.

2 Normative references

The

following documents are referred to in the text in such a way that some or all of t

cons

lvithout low

rea and the

e set of EPB

heir content

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

applies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 6946, Building components and building elements — Thermal resistance and thermal transmittance —
Calculation method

ISO 7345, Thermal insulation — Physical quantities and definitions

IS0 9488, Solar energy — Vocabulary

ISO 10077-1, Thermal performance of windows, doors and shutters — Calculation of thermal transmittance
— Part 1: General

ISO 10077-2, Thermal performance of windows, doors and shutters — Calculation of thermal transmittance
— Part 2: Numerical method for frames

© ISO
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ISO 10211, Thermal bridges in building construction — Heat flows and surface temperatures — Detailed
calculations

ISO 10291, Glass in building — Determination of steady-state U values (thermal transmittance) of multiple
glazing — Guarded hot plate method

ISO 10292, Glass in building — Calculation of steady-state U values (thermal transmittance) of multiple
glazing

ISO 10293, Glass in building — Determination of steady-state U values (thermal transmittance) of multiple
glazing — Heat flow meter method

[SO 10456, Building materials and products — Hygrothermal properties — Tabulated design valuey and
procedures fpr determining declared and design thermal values

ISO 12567-1| Thermal performance of windows and doors — Determination of thermal transmittangce by
the hot-box method — Part 1: Complete windows and doors

ISO 52000-1:2017, Energy performance of buildings — Overarching EPB assessment - Part 1: Geperal
framework gnd procedures

EN 673, Glags in building — Determination of thermal transmittance (U value)*~ Calculation method

EN 674, Glasfs in building — Determination of thermal transmittance (U valye) — Guarded hot plate mé¢thod
EN 675, Glags in building — Determination of thermal transmittance\(U value) — Heat flow meter method
EN 12412-4, Thermal performance of windows, doors and@shutters — Determination of thqrmal
transmittange by hot-box method — Part 2: Frames

NOTE Défault references to EPB standards other thandSO 52000-1 are identified by the EPB module| code
number and |given in Annex A (normative template in Table A.1) and Annex B (informative default chojce in
Table B.1).

EXAMPLE EPB module code number: M5-5;;0r M5-5.1 (if module M5-5 is subdivided), or M5-5/1 (if
reference to q specific clause of the standard covering M5-5).

3 Termsand definitions

For the purposes of this document, the terms and definitions given in ISO 6946, ISO 7345, ISO 9488,
ISO 52000-1f and the following apply.

ISO and [EC|maintain terminological databases for use in standardization at the following addressgs:
— ISO Onljne browsing platform: available at http://www.iso.org/obp

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

NOTE Clause Z 1ncludes descriptions of a number oI geometrical characteristics oI glazing units, Irame
sections and panels.

31

EPB standard

standard that complies with the requirements given in ISO 52000-1, CEN/TS 16628[3] and
CEN/TS 166294

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

[SOURCE: ISO 52000-1:2017, definition 3.5.14]

© ISO 2017 - All rights reserved
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4 Symbols and subscripts

4.1 Symbols

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

Symbol Quantity Unit
A area m?2
A Area as specified in figure 8 m?2

T thermodynamic temperature K

U thermal transmittance W/(m2-K)
l length m

d depth m

o heat flow rate W

v linear thermal transmittance W/(m:K)
A difference

X summation

£ emissivity

4.2 | Subscripts

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

cw |curtain walling m,f |mullion/frame
d developed m,g |mullion/glazing
e external n normal
eq |equivalent p panel (opaque)
f frame S screw
fg |frame/glazing t transom
FE |filling element tf |transom/frame
g glazing t,g |transom/glazing
i internal tot |total
thermal joint at a connection be-
j joint T] tween two filling elements
m mullion W  |window

4.3 | Superscripts

Definition of areas for length-related treatment of thermal joints (see 7.3.1.2).

5 Description of the methods

5.1 Output of the method

The output of this document is the thermal transmittance of a curtain wall consisting of glazed and/or
opaque panels fitted in a frame.

© IS0 2017 - All rights reserved 3
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5.2 General description

In general, the thermal transmittance or U-value of the curtain walling is calculated as a function of
the thermal transmittance of the components and their geometrical characteristics, plus the thermal

interactions

between the components.

— The calculation procedures depend on the composition of the product or assembly;

— Components may include (where appropriate): glazings, opaque panels, frames, mullions, transoms;

— The geo

Throughout]
regional refi

5.3 Geon]

etrical characteristics concern the sizes and positions of the components.

this document, where indicated in the text, Table C.1 shall be used to identify.dltern
brences in line with ISO Global Relevance Policy.

jetrical characteristics

5.3.1 Main principles

The main pr

inciples of curtain walling are shown in Figures 1 and 2.

ative

© ISO 2017 - All rights reserved
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A-A

£ fixi b ket
1 structure BHgBracket

Figure 1 — Principle of curtain walling construction: unitised construction

© IS0 2017 - All rights reserved 5
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N
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el
A

~N

Key
1 structure fixing bracket

Figure 2 — Principle of curtain walling construction: stick construction

5.3.2 Internal depth

The internal depth is defined as shown in Figure 3.

6 © IS0 2017 - All rights reserved
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1
[ |
[ |
2
Key
1 ipternal
2 ekternal
d; imternal depth of mullion or transom

Figure 3 — Internal and external developed areéa, internal depth

5.3.3 Boundaries of curtain wall structures

5.3.3.1 General

To eyaluate the thermal transmittance of facades; representative reference areas should| be defined.
The following subclauses define the various areas.

5.3.3.2 Boundaries of a representative reference element

The poundaries of the representative’reference element shall be chosen according to the principles
shown in Figure 4.

© IS0 2017 - All rights reserved 7
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B B-B
i T i I
| |
Three——————— 11— Eﬁl
I I i
I I
I I
I I
i i
| I
C | | ]
I I
I I
I |
I— I
I I
| |
I I
I I
W) Lty
I I
| I
s ———————H— £
| |
i ! i
B
A-_A

Key
1 boundaries of the representative element

Figure 4 — Boundaries of a representative reference element of a facade
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5.3.3.3 Curtain wall areas

The representative reference element is divided into areas of different thermal properties (sash, frame,
mullion, transom, glazing units and panel sections) as shown in Figure 5.

_ 2 _
e = s
3
.,/
1 1
. . 4

Key
mullion
transom

sash and frame
glazing

Ul s W N

panel

Figure 5 — Areas with different thermal properties

© IS0 2017 - All rights reserved 9
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5.3.4 Cut-off planes and partitioning of thermal zones

5.3.4.1 Rules for thermal modelling

In most cases, the facade can be partitioned into several sections by using cut-off planes so that the
thermal transmittance of the overall facade can be calculated as the area-weighted average of the
thermal transmittance of each section. The necessary input data (thermal properties of each section)
can be evaluated by measurement, two-dimensional finite element or finite difference software

calculation or by tables or diagrams. In general there are two possibilities:

— the single assessment method (see Clause 7);

— the coreronent assessment method (see Clause 8).

The partitio
calculation
Appropriate

5.3.4.2

The geomet
(mullion, tr
model is del

Curtain wa
significant |
be either

— asymmletry plane, or

— aplane
no edge|

Cut-off plan

Rules for thermal modelling

ning of the facade shall be performed in such a way as to avoid any significant differeng
esults of the facade treated as a whole and the heat flow rate through the partitioned fa
partitioning into several geometrical parts is achieved by choosing suitablé cut-off plai

rical model includes central elements (glazing units, spandrel panels etc.) and thermal j
insom, silicone joint etc.), which connect the different central elements. The geomet
imited by cut-off planes.

ling often contains highly conductive elements (glass and metals) which implies
hteral heat flow is possible. Cut-off planes shall représent adiabatic boundaries, whicl

Wwhere the heat flow through that plane iSperpendicular to the plane of the curtain wa
effect is present (e.g. at least 190 mmaway from the edge of a double glazing unit).

es may be positioned only whetejthere is a clear adiabatic situation (i.e. the heat fl

perpendicul

enough fror[
Cut-off plan

element (i.e
be due to af
conductivity
symmetric {
with differe

ar to the plane). Figure 6 shows adiabatic lines (in the middle of the glass or pang
the frame) where the heatflow will be perpendicular to the glass panes.

s do not necessarily.fall at the same place as the geometrical boundaries of a uni
through the frame}, The middle of a frame might not be an adiabatic boundary. This 1
ymmetric geometrical shape of the frame, asymmetric material properties (e.g. diff
F of sub-components at each side of the frame), or asymmetric connection of panelf
rame (e.g. a‘frame that connects a spandrel panel and a glazing unit, or two glazing
ht thermal,properties).

6 Methqdologies for the calculation of curtain wall transmittance

esin
cade.
hes.

pints
rical

that

1 can

], i.e.

DW 1S
] far

tised

hight
brent
in a
units

Two methods of calculating the thermal transmittance of curtain wall systems are specified (see

Table 2):

— the single assessment method, and

— the component assessment method.

The single assessment method (see Clause 7) is based on detailed computer calculations of the heat
transfer through a complete construction including mullions, transoms, and filling elements (e.g.
glazing unit, opaque panel). The heat flow rate (between two adiabatic boundaries) is calculated by
modelling each thermal joint between two filling elements (opaque panel and/or glazing unit) using
two-dimensional or three-dimensional finite element analysis software. By area weighting the U-values
of thermal joints and filling elements, the overall facade U-value can be calculated. This method can
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be used for any curtain walling system (i.e. unitised systems, stick systems, patent glazing, structural

sealant glazing, rain screens, structural glazing).

The component assessment method (see Clause 8) divides the representative element into areas
of different thermal properties, e.g. glazing units, opaque panels and frames. By area weighting the
U-values of these elements with additional correction terms describing the thermal interaction between
these elements (¥-values), the overall facade U-value can be calculated. This method can be used for
curtain walling systems such as unitised systems, stick systems and patent glazing. Structural silicone
glazing, rain screens and structural glazing are excluded from the component assessment method.

For the purposes of this document, the term “filling element” is any fagcade component that has a one-

dim

H 1L £ £1 H £l L £ o ££ ra Ll £los £ Lo . 1
I151UIId]l 11ITdAU 1T1UVV 111 UIIC dAUSCTIILT Ul cusc CIITTLOS \LllC I'Idt Suriatvc uc1us lJCl }quuu,ula

flow|direction). Examples are glazing units and spandrel panels.

to the heat

N\

=i

e e e —

Key
adiabatic boundary

Figure 6 — Thermal section representing the full curtain wall

Table 2 — Summary of the two different methodologies for determining U, of curtain walling

Single assessment method

Component assessment method

Frames (joints)
Definition and evaluation of areas according to 5.3
Evaluation of Utj or W1jaccording to 7.3.2.2

Frames
Definition and evaluation of areas according to 5.3

Evaluation of Uf, Uy und U values according to
ISO 10077-2 (see 6.3.4) or EN 12412-2

Evaluation of ¥p, r/ Wi raccording to Table D.6
of this document or ISO 10077-2

Glazing

© IS0 2017 - All rights reserved
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Table 2 (continued)

Single assessment method

Component assessment method

Definition and evaluation of areas according to this
document

Evaluation of Ugaccording to ISO 10077-1 or ISO 10291
for measured value (GHP), ISO 10292 for calculation
value, ISO 10293 for measured value (HFM), (or see
Subjects 1, 2 and 3 in Table C.1)

Definition and evaluation of areas according to this
document

Evaluation of Ugaccording to ISO 10077-1 or ISO 10291
for measured value (GHP), ISO 10292 for measured
value (HFM), (or see Subjects 1, 2 and 3 in Table C.1)

Evaluation of Wi g Wiy gand Yrgaccording to Table D.1,
D.2, D.3 or D.4 of this document or ISO 10077-2

Panels Panels A
Definition gdnd evaluation of areas according to 5.3 |Definition and evaluation of areas according to 4.2
Evaluation of Up according to ISO 6946 Evaluation of Up according to ISO 6946
Evaluation of ¥p-values according-te Table D{5 or
[SO 10077-2
Complete elements Complete elements O )
Calculation|of complete elements according to For-|Calculation of complete eléments according to|For-
mula (5) or|(6) mula (12)

Complete cyrtain walling

Calculation| of a fagcade built of different elements
according tp Formula (7

Complete curtain y@u‘{g
Calculation of ada¢ade built of different elemjents

according to Fermula (14)

7 Singlelassessment method
7.1 Outputdata
The output|of the single assessment method a¢cording to this document is the transmission|heat
transfer coefficient of a curtain walling shownin'Table 3.
Table 3 — Qutput data
Descriiption Symbol Unit Destination module Validity interval Varying
Thermal trgnsmittance Ucw W/(m2-K) M2-2, M2-3, M2-4 0to oo No

7.2 Calculation time intervals

The input,
independen
radiation.

the method™~and the output data are for steady-state conditions and assumed to be
- of actiial/conditions, such as indoor and outdoor temperature or effect of wind or

solar

7.3 Inputdata

7.3.1 Geometrical characteristics

Table 4 identifies the geometrical characteristics of the individual components necessary for the
calculation of the thermal transmittance of the curtain walling using the area related thermal

transmittance Uryj.

12
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Table 4 — Identifiers for geometric characteristics
using the area related thermal transmittance, Ut

1:2017(E)

Name Symbol Unit Range Origin Varying
Geometrical data
Glazed area Ag m?2 0to oo Curtain w_all No
construction
Thermal joint area Aty m?2 0tooo Curtain w_all No
construction
Opaque panel area Ap m? 0 to o0 Curtfun Vj’.a“ No
. . Curtain wall No
Tota| perimeter of the glazing lg m 0tooo construckan
Tota| perimeter of the panel Ip m 0to oo Curtdin W.all No
consfruction
Tabl¢ 5 identifies the geometrical characteristics of the individual compoenents necesgary for the
calcylation of the thermal transmittance of the curtain walling using the.length related linear thermal
trangmittance ¥rj.

Table 5 — Identifiers for geometric characteristics
using the length related linear thermaltransmittance, ¥

Name Symbol Unit Range Origin Varying
Geometrical data

Glazgd area A*g m2 0tooo Curtain W.all No
construction
Curtain wall

* 2

Opaque panel area A*p m 0to construction No

Length of the thermal joint lg m 0 to Curtain w_all No
construction

7.3.1.1 Definition of the argas'using the area related thermal transmittance, Uty

The glazed area, Ag, or the-gpaque panel area, Ap, of a component is the smaller of the visib

can k

e seen from both sides. Any overlapping of the glazed area by the gaskets is ignored.

Aq e A A,

e areas that

aae|

© ISO

Uy

Figure 7 — Definition of the areas when using Uty (e.g. glazing, mullion, panel)

2017 - All rights reserved
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7.3.1.2 Definition of the areas using the length related linear thermal transmittance, ¥

7.3.1.3 D¢

Figures 9 to
by the singlg
the two filli

Key
Am
A cw

Aw
A

14

Figure 8 — Definition of the areas when using ¥1; (e.g. glazing, mullion, panel)

pfinitions of areas for other combinations

12 give further examples of how the curtaingwall can be decomposed into parts for anglysis
p assessment method. The area of the jointA7y is the largest of the projected areas betyveen
ng elements. The length I1j is the lengthef the thermal joint connecting the filling elements.

mullion
curtain walling
panel area
window area
frame area

glazing area

Figure 9 — Example 1: Framed curtain wall
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area of thermal joint
glazing area

Figure 10 — Example 2: Structural silicone glazing

Ag Ag

L

thermal joint

WT]

Figure 11 — Example 3: Structural glazing

Figure 12 — Example 4: Rain screen
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7.3.2 Thermal characteristics

The thermal property data required to evaluate the thermal transmittance of curtain walling, using

the single as

sessment method, shall be obtained from Tables 5 or 6.

Table 6 — Identifiers for thermal characteristics
using the area related thermal transmittance Ury

Name Symbol Unit Range Origin Vary

ing

Thermal transmittance of the ther-

EN 12412-2,

Uty W/(m2-K) 0 to o 1SO 10077-2

mal joint

(and Annex E)

No

Thermal tra

hsmittance of glazing

ISO 10291 for meas-
ured value (GHP),

ISO 10292 for calcula-
tion value, ISO 10293
for measured yalue
(HFM), (or see Subjects
1, 2 and 3-inTable C.1)

Ug W/(m?2-K) 0to

Thermal tran

Otooo ISO 6946

mittance of opaque panel Up W/(m2-K)

7.3.2.1 Thermal transmittance of glazing units and panels (filling elements)

The therma
transmittan
ISO 10292 f
Table C.1). 1
transom), sq

7.3.2.2 Dq
element co

7.3.2.2.1
The total hd

that conforms to ISO 10211 and-1S©"10077-2 or measured according to ISO 12567-1 with the f

elements pq
dimensiona

Since the hg
flow throug
(edge effect

Therefore, 4

transmittance of opaque panels Uy, shall be evaluated-according to ISO 6946. The thg
ce of glazing units Ug shall be evaluated according t6.150 10291 for measured value (
pr calculation value, ISO 10293 for measured valiié (HFM), (or see Subjects 1, 2 and
h some cases, there is a different filling elementat each side of the thermal joint (mu
that two thermal transmittances shall be.determined.

ptermination of the heat flow through'filling element/mullion or transom/filling
hnection

General

at flow rate @t of the.complete connection shall be calculated using computer soft

sitioned between the’ adiabatic lines. The modelling of screws (if present) in the
calculation shaltbeperformed according to Annex E.

at flow rate(is-determined between the two adiabatic boundaries, it represents the
h the filling.€élements, the thermal joint (e.g. mullion/transom) and also the lateral heat]
) of the'interaction between the two filling elements.

Dot Fepresents the total heat flow rate that results from making a thermal joint bet}

two filling e

lements and includes:

rmal
iHP),

3 in

[lion,

ware

lling
two

heat
flow

iween

— heat flow rate straight through filling element 1 and filling element 2 (one-dimensional heat flow
perpendicular to the surface of the filling element);

(e.g. a frame in a framed curtain wall, a silicone joint in case of structural glazing);

heat flow rate through the thermal joint that is used to connect the two filling elements together

lateral and edge heat-flows due to the thermal interaction between the filling elements and the

thermal joint and due to the edge constructions of the two individual filling elements (e.g. glass

spacer).

16
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As in most cases these different heat flows are difficult to separate, and to assign to a specific sub-
component of the thermal joint, it is appropriate to split the overall heat flow through a thermal joint
into only three parts (see Figure 8):

a) the heat flow rate @pgq through filling element 1 without the presence of the thermal joint (i.e. the
heat flow derived from the centre U-value of filling element 1);

b) the heat flow rate ®@pgp through filling element 2 without the presence of the thermal joint (i.e. the
heat flow derived from the centre U-value of filling element 2);

c) the heat flow rate @1j which is the additional heat flow rate due to making a thermal joint (which
i ' joi joint i ding the one

imensional heat flow through the filling elements).

Therp are two ways of allowing for the additional heat flow rate &tj, which are equiyalenjt and either
apprpach will yield the same result for the thermal transmittance of the curtain wall:The possibilities are:

— fo consider the heat flow rate @1y in terms of an area-related joint thermal fransmittarjce Urj, or
— fo consider the heat flow rate @7jin terms of a length-related linear joint thermal transmittance ¥ry.

The thermal transmittance of the joint Utj or the linear thermal tranSmittance of the joint 1y includes,
in onle single parameter, all thermal bridging effects resulting frotm making a thermal joint petween the
filling elements. This definition should not be compared with-the frame thermal transmittiance Us (e.g.
as dgfined in ISO 10077-2 or in the alternative method described in Clause 8), which is solely the heat
flow|rate through the frame excluding the lateral heat flowreffects of panels and interact{on with the
framle. Utj should not be used to assess condensation risk.

7.3.2.2.2 Determination of the area-related joint thermal transmittance Uy

The heat flow rate @7}, which represents the additional heat flow rate due to making a thermal joint
between two filling elements, can be calculated as:

1) = Prot - (Ure1 AFE1 + U2 AFg2) AT @

e

where AT is the temperature difference between internal and external environments used to simulate
the Heat transfer.

The thermal transmittance’of the joint Uty (see Figure 7) is calculated as:

Uty = @1y/(A1)AT) )
whete
Aty ' is the projected area of the thermal joint;
AT  is the temperature difference between the internal and external environment used for the
simulation.
NOTE For the example in Figure 9, the areas and U-values of the filling elements are defined as follows:

Ag = AFE1, Ap = ArE2, Ug = UpE1, Up = Urg2

7.3.2.2.3 Determination of the linear joint thermal transmittance ¥r;

The definition of the filling element areas is different from the definition in Figure 8 and is as specified
in Figure 9. The calculation of @7y is according to Formula (3).
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The heat flow rate @y can be calculated as:

D1y = Py

ot — (Urg1 A*rE1 + Urg2 A*pE2) AT

(3)

where AT is the temperature difference between inside and outside air used to simulate the heat

transfer.

The linear thermal transmittance of the joint ¥ty is calculated as:

Y1y = P1

j/ (1 AT)

where AT is
simulation.

7.4 Calcu

7.4.1 App

The therma
also be used
types of bui

However, d
calculated t
and how th
document a

Also, some |
moved or re

NOTE IS
operation (dy
and the inter

7.4.2 Cald
7.4.2.1 Si

7.4.2.1.1

The therma
of all the the

lation procedure

bpending on the type of product or assembly, some_properties and consequently
hermal transmittance, may be affected by the boundary conditions. The procedure wh
is should be taken into account is given in the standards that use the output from
5 input.

moved as function of time or conditions. The output may be different per mode of oper4
D 52016-1 contains procedures for ther-handling of building elements with different mod

hal temperature in a building.

hgle Element

Jsing the area-related thermal transmittance Uy

A !
> A}ZUE + ZADUD + EATIUTI

the temperature difference between the internal and external environments used fol

licable time interval

transmittance of a curtain walling to this document is a steady-state property whicl
as input for dynamic (e.g. hourly) building calculations, becauseé the time constant of {
ding elements are negligible compared to many opaque elemeénts.

roducts or assemblies may be used in diffeféent modes of operation: parts that are op

namic transparent building elements):in the calculation of the energy needs for heating and ca

ulation of thermal transmittance

transmittance of the curtain wall element, Uy, is calculated as the area-weighted avg
rmal transmittances of the joints, glazing units and panels.

(4)

r the

1 can
hese

' the
bther
this

bned,
tion.

es of
oling

brage

U

cw

ZAg + 4, +2AT]

where the areas Ag and Ap are defined according to Figure 7.
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7.4.2.1.2 Using the length-related linear thermal transmittance ¥y

The thermal transmittance of the curtain wall element, Ucy, is calculated as the area-weighted average
of all the thermal transmittances of glazing units and panels and the linear thermal transmittances of
the joints.

_ AU D AU+ Iy
A+ A

using the areas ), A*g and }; A*; as defined according to Figure 8.

U

cw

(2)

7.4.2.2 Thermal transmittance of a curtain wall built of different elements

The ralculation of Ucw ot Of the overall curtain wall built with different sizes or-design |of elements
shall| be calculated as the area-weighted average thermal transmittance of alkmodules gccording to

Formula (7).

U _ 2 (Ucw,jAcw,j> 7
cw,tot z A ( )
cw,j
where
LUcw,j Acwj is the sum of the products of thermaltransmittances and corresponding areas of

the different modules;

ZAcw,j is the sum of the areas of the different modules.

8 Component assessment method

8.1 | Output data

The putput of the component assessment method according to this document is the transiission heat
trangfer coefficient of a curtaimwalling shown in Table 7.

Table 7 — Output data

Ddscription Syanbol Unit Destination module Validity interval Varying
Thermal trans- Ucw W/(m2-K) M2-2, M2-3, M2-4 0tooo No
Inittance

8.2 | Calculation time intervals

The linput, the method and the output data are for steady-state conditions and assumed to be
independent of actual conditions, such as indoor and outdoor temperature or effect of wind or solar
radiation.

8.3 Inputdata

8.3.1 Geometrical characteristics

Table 8 is showing the necessary geometrical characteristics.
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Table 8 — - Identifiers for geometric characteristics
Name Symbol Unit Range Origin Varying
Geometrical data
Glazed area Ag m?2 0to o Curtain wgll No
construction
Frame area Af m2 0 to o Curtain wgll No
construction
Mullion area Am m?2 0 to o Curtain wgll No
construction
Transom arga At m2 0tooo curtain wall No
construction
Opaque pan¢l area A m? 0to Curtain wall No|
paquep P construction
Total lengtH of the interface frame/ I Curtain waill No
. fg m 0 to oo .
glazing construction
Total length|of the interface mullion/ I Curtajn wall No
: m,g m 0tooo .
glazing construction
Total length pf the interface transom/ I Curtain wall No
. t.g m 0 to oo .
glazing construction
Total length|of the interface mullion/ Curtain wall No
lef m 0 to 6 .
frame ’ construction
Total length pf the interface transom/ Curtain wall No
lef m 0to oo .
frame ’ construction
Total length|of the interface mullion/ I Curtain wall No
tp m 0to o :
panel construction
Total length pof the interface transom/ I Curtain wall No
tp m 0to o :
panel construction

8.3.1.1 GI

The glazed 1
can be seen
is ignored.

8.3.1.2 Tdg

The total pd
glass panes
by the inter
an example

azed area, opaque panel area

tal visible perimeter of the glazing

for therinterface glazing and mullion.

rea Ag, or the opaque panel.drea Ap, of a component is the smaller of the visible areag
from both sides (see Figures 14 and 15). Any overlapping of the glazed area by the ga

rimeter of glazing, I, or of an opaque panel, I, is the sum of the visible perimeter g
(or opaque panels). If different perimeters are seen from each side, the perimeter is de
face of thesarea of the glazing or panel and the frame or mullion or transom Figure 13

that
ckets

f the
fined
ives
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Key
1 glazing

Figure 13 — Illustration of the glazed area and perimeter

8.3.1.3 Areas of frames, mullions and transoms

For the definition of the areas see also Figures 14 and 15.

Am,i/At,i

Am,e At,e

Am//t

Agji

Af,e

Ag

Am max (Am‘] ;Am'e)

Ar = max (Avi; Ave)

is the internal projected mullion/transom area at the interf3
mullion/transom, equal to the:area of the projection of the inter
transom on a plane parallelto the wall;

ice glazing/
hal mullion/

is the external projected mullion/transom area at the interface glazing/

mullion/transom, eqtfdl to the area of the projection of the exter
transom on a plane parallel to the wall;

is the mullion/fransom area, equal to the larger of the two pro
seen fronf either side;

is the.internal projected frame area at the interface glazing/fra|

nal mullion/

ected areas

me, equal to

the area of the projection of the internal frame on a plane paralle]l to the wall;

is the external projected frame area at the interface glazing/frame, equal to
the area of the projection of the external frame on a plane parallgl to the wall;

is the frame area, equal to the larger of the two projected areds seen from

either side.

Af=max (Afi ; Afe)

Aw = As+ Ag

Acw = Ag + Am+ Af + Ag+ Ap

In Figure 15 only a mullion is shown. The general principle is also applicable for transoms.

© IS0 2017 - All rights reserved
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internal
external
sash (m¢vable)
frame (fixed)
mullion ftransom

Acw curtain walling Af  frame area
Ap  panel area Ag  glazing area
Ap,i internal mullion area Ame external mullion area

An  mullion
Afe external frame area

- [llustration of the various areas on mullion or transom sections, panels and gl4g

/
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Zing

internal
external

sash (movable)
frame (fixed)

Figure 15 — Illustration of the various areas on frame-sash sections and glazing
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8.3.1.4 Area of a module of curtain walling

If the internal or external frame has a complex geometrical shape, the frame section Ar is determined
according to Figure 15, and the mullion and transom section Ay, and A; are determined according to
Figure 15. The total area Acw, of an element of curtain walling is the sum of the mullion/transom area,
Am/Ay, the frame area, Af, the glazing area, Ag and the panel area, Ap (see also Figure 14).

8.3.2 Thermal characteristics

The thermal property data required to evaluate the thermal transmittance of curtain walling, using
the component assessment method, shall be obtained from Table 9.

Table 9 — Identifiers for thermal characteristics of the window/door component

Name Symbol Unit Range Origin Varying
. . EN 12412-24S0 10077-2,
2. ¢
Thermal transmittance of mullion Un W/(m?-K) 0tooo (and Annex E) No
Therjmal transmittance of transom Ut W/(m2-K) 0to oo EN 12412-2,150 10077-2 No
(and Annex E)
. EN 12412-2,1S0 10077-1
2. ’
Thermal transmittance of frame U W/(m?:-K) 0tooo 1SO 10077-2 No

ISO 10291 for measured
value (GHP), ISO 10292 for
calculation value, ISO 10293
for measured value (HFM)
(or see Subjects 1, 2 and 3
in Table C.1)

Thermal transmittance of opaque panel Up W/ (m2-K) 0tooo ISO 6946 No
Linepr thermal transmittance due

Thermal transmittance of glazing Ug W/(m2-K) 0o oo No

. . Annex D,
to combined effect of glazing, spacer| Wfg W/(m-K) 0tooo 1SO 10077-2 No
and frame
Linepr thermal transmittance due Annex D
to combined effect of glazing, spacery. ¥m,g W/(m-K) 0tooo R — No
. ISO 10077-2
and mullion
Linepr thermal transmittance due Annex D
to combined effect of glazing, spacer| Wt g W/(m-K) 0tooo " No
ISO 10077-2
and fransom
Linepr thermal transmittance due Annex D
to cqmbined effectiof.panel, spacer| ¥m,p W/(m-K) 0tooo S —" No
. ISO 10077-2
and mullion
Linepr thermaltransmittance due Annex D
to cqmbined effect of panel, spacer| W¥tp W/(m-K) 0tooo 1SO 10077-2 No
and fransom
Linebdrthermaltransmittance dueto T W 7 0 Annex n, N
combined effect of frame and mullion m, /(mK) to e 1SO 10077-2 0
Linear thermal transmittance due to Annex D,
combined effect of frame and transom Prf W/(mK) 0to oo 1SO 10077-2 No

The sources of all data shall be stated unambiguously. Ensure that numerical values used relate exactly
to the areas as defined in 5.3.

If the results are to be used for comparison of the performance of different curtain walling, the sources
of the numerical values of each parameter shall be the same for each type of curtain walling included in
the comparison.

Results obtained for the purposes of comparison of products (declared values) shall be calculated or
measured for horizontal heat flow.
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Design values should be determined for the actual position and boundary conditions, by including the
effect of the inclination of the curtain wall in the determination of Ug. However, the U, Ui, Urand ¥ as
determined for the curtain wall in the vertical position are used for all inclinations of the curtain wall.

Values for the surface thermal resistance can be obtained from ISO 10077-1:2017, Annex A.

8.3.2.1 Thermal transmittance of glazing units and panels (filling elements)

The thermal transmittance of opaque panels Up shall be evaluated according to ISO 6946. The thermal
transmittance of glazing units Ug shall be evaluated according to ISO 10291 for measured value (GHP),
ISO 10292 for calculation value, ISO 10293 for measured value (HFM), (or see Subjects 1, 2 and 3 in
Table C.1). Ih"'some cases, there is a ditferent filling element at each side of the thermal joint (mullion,
transom), s¢ that two thermal transmittances shall be calculated.

8.3.2.2 Thermal transmittance of frames, mullions and transoms

The Ut valugs of the sash and frame sections can be evaluated according to EN 12412!271SO 10077%-1 or
ISO 10077-2. See also Annex D concerning the boundary conditions for the calculation of Us for frames
which are inftegrated in the facade.

The Uy and Uy, values for the transom and mullion sections can be evaluatedaccording to EN 124123-2 or
ISO 10077-2,

The U-valug calculated according to ISO 10077-2 does not take ifito account the effect of screws
connecting the internal to the external sections of mullions and¢ransoms. The effect of screws shall be

included using Formulae (8) and (9):

Unm =|Up + AU

(8)
U= Up + AU
t 0 (9)
where

Umn/Uy| isthe thermal transmittance of the mullion/transom;

Uo is the thermal transmittance of the mullion/transom calculated according to ISO 10077-2
excluding the-efféct of metal connectors (screws);

AU is the différence in the thermal transmittance of mullion/transom with and without screws.

Values for A/ are given in Table 10.

Table 10-—.Values of AU for mullion and transom sections for stainless steel connectors

Diameter of stainless steel con- Distance between stainless steel AU
nectors connectors
2.
<6 200 to 300 0,3

AU depends on the distance between the connectors, the diameter and the materials used.

An alternative to using the values given in Table 10 is to measure AU using the procedures specified
in EN 12412-2. In this case, AU is derived from the difference between measured values for specimens
with metal screws and those on the same specimen but using plastic screws (which are assumed to have
a negligible effect). AU can also be evaluated by a three dimensional calculation according to ISO 10211
obeying the specific rules for cavities given in ISO 10077-2.
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A second alternative is to calculate the influence of the screws according to Annex E.

It is common practice to produce “profile systems” comprising a large number of different frames,
having a wide range of geometric shapes but having similar thermal properties. This is because in these
groups of frames, the important parameters such as the size, material and design of the thermal break,
are the same. The thermal transmittance of a profile or profile combination of a “profile system” can be
evaluated by

— using the highest value of Uf or Up/U; of the profiles or profile combinations within the profile
system, or

— using trend lines that show the rp]nfinnchip between [l or ”...,/”t and defined geometrica]
¢haracteristics.

In the latter case, the data points for the trend line are evaluated on selected profile crgss-sections,
taken from the profile system in question. Detailed procedures are described in Réferenceq [5] - [8].

Valugs for the linear thermal transmittance of glazing units, ¥m,g Wy g Wgg,|dTe given in Tables D.1,
D.2, D.3 and D.4 or can be calculated using ISO 10077-2 In the case of single glazing, Yfmf ¥tg ¥tg in
Formula (12) shall be taken as zero (no spacer effect) because any correction is negligible.

Valug¢s for the linear thermal transmittance ¥Ymp Yip of panelscare given in Table D.b or can be
calcylated using ISO 10077-2.

The finteraction between the frame and the mullion or transom caused by the installption of the
framge into the rebate of the mullion or transom (Figure .16} is accounted for with the linfear thermal
trangmittances Wy, fand Wit

Valugs for the linear thermal transmittances ¥y and Wi describing the thermal heat |[flow due to
the ipstallation of a window in the facade are given in Tables D.6 or D.7 or can be calcyilated using
ISO 10077-2:

! __ 12D
H’m’f =Ly -U_ A - U4 — UplAp1 - UpZApZ (10)
: _ 12D
H’t,f =Ly -UA - UfAf = UplApl - UpZApZ (11
where
A
4
\
2 %)
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2D is the thermal conductance of the section shown in Figure 16, in W/(m-K), calculated
¥  using ISO 10077-2;

Ut is the thermal transmittance of the frame, in W/(m2-K), calculated using ISO 10077-2;

Un  isthe thermal transmittance of the mullion, in W/(m?2-K), calculated using ISO 10077-2;

Ut is the thermal transmittance of the transom, in W/(mZ2:K), calculated using ISO 10077-2;

Up1 isthe thermal transmittance of panel 1, in W/(m2-K);

Upz iD t}lC t}lcl 1ua} tl auoulittauu: Uf l.lclllC]l 2, ill ‘VAV’/“(III’) I().
Key
1  transom|or mullion
2 frame (fjxed)
3 sash (m¢vable)
4  infill, panel

Figure 16 — Illustration of a window integrated in a transom or mullion section

8.4 Calculation procedure
8.4.1 Apgplicable time interval
The thermal transmittance of a curtain walling to this document is a steady-state property which can
also be used as input for dynamic (e.g. hourly) building\calculations, because the time constant of these
types of building elements are negligible compared €0 many opaque elements.
However, depending on the type of productfor assembly, some properties and consequently the
calculated thermal transmittance, may be affected by the boundary conditions. The procedure whether
and how thjs should be taken into acceunt is given in the standards that use the output from this
document a$ input.
Also, some products or assemblies may be used in different modes of operation: parts that are op¢ned,
moved or refnoved as function gf'time or conditions. The output may be different per mode of opergtion.
8.4.2 Calqulation of thérmal transmittance
8.4.2.1 Sipgle element

The therm
Formula (17

| transmittance of a single element of a curtain walling, U, shall be calculated
).

Tsing

U

_ DAU A+ AU+ D AU+ D AU +DAU+ DLW+ P

cw

+

Acw
2 It,g'lut,g + 2 Im,p'lum,p + 2 Im,f'Pm,f + Z It,f'Pt,f

where

26
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(12)
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and the other symbols are defined in Clause 4.

The grea of the curtain walling shall be calculated according to Formula (13):

wherte

8.4.2.2 Thermal transmittance.of a curtain wall built of different elements

The
shall

Formula (14):

where

o]
~

IS0 12631:2017(E)

Ug, Up are the thermal transmittances of glazing and panels;

Ug, U, U are the thermal transmittances of frames, mullions and transoms;

Ptg, Ym,g Prg  are the linear thermal transmittances due to the combined thermal effects of

glazing unit and frame or mullion or transom;

Pm,p, ¥tp are the linear thermal transmittances due to the combined thermal effects of

panel and mullion or transom;

Pt Prf are the linear thermal transmittances due to the combined thermal effects of

Irame-mulllion and rrame-transoin;

Acw = ZAg + ZAp + XA + XA + XA

Acw  isthearea of curtain walling;
YAg isthe total area of glazing;
YAp s the total area of panels;
YAf isthe total area of frames;
YAq  is the total area of mullions;

YAt isthe total area of transoms.

Calculation of Ucw ot of the overall curtain wall built with different sizes or design
be calculated as the area-weighted average thermal transmittance of all modules 4

_ Z(Ucw,jAcw,j)
cw,tot ZACW,]'

(13)

of elements
iccording to

(14)

Al A4 ra—tla £l | 4 £l 1+ it |
L‘UCW,] “CW,] TS TIICT SUTIITUT UHICT PTUUUL LS Ut I dTr th AITS Tt A1t TS5 diiartUT T TS PU

of the different modules;

TAcw,j is the sum of the areas of the different modules.

9 Report

9.1

Contents of report

The calculation report shall include the following:

— reference to this document, i.e. ISO 12631:2017;

© ISO

2017 - All rights reserved
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— identification of the organization making the calculation;

date of calculation;

items listed in 9.2 and 9.3.

9.2 Drawings

9.2.1 Section drawings

A technical drawing shall be available (preferably scale 1:1) giving the sections of the curtain walling

with sufficig
— thickne
number]
presend
thickne
thickne
type of
thickne

positior

The distanc
effects shall

9.2.2 Ove

nt details to permit the verification of the following:

5s, position type and number of thermal breaks;

and thickness of air chambers (for plastic frame sections);

e and position of metal stiffening (for plastic frame sections);

5s of frames;

5s of the gas-spaces and the identification of the gas;

blass, its thickness, its thermal properties and emissivity-of.its surfaces;

5s and description of any opaque panels in the frame;

of the glazing and panel unit spacer bars or of theiedge stiffening for opaque panels.

e between the connections of external and internal frame sections having thermal b
be clearly indicated.

rview drawing of the whole curtain:wall element

A drawing of the front view of the whole curtain wall element (seen from outside the building) wit

following in
— glazed 4

frame a

perimet

9.3 Valusg

If the values

formation shall be available:
rea, Ag and/or opaque panel area, Ap;
rea, Af;

er length of the'glazing, I and/or of the opaque panels, Ip.

s used inythe calculation

in Anmiex D are used, this shall be stated and reference made to the identifiers of the t

and Annexe

5 (sed.

ridge

h the

hbles

If measured or calculated values are used, the measurement or calculation methods shall be indicated
precisely (e.g. indicate the standard) and it shall be stated that the values obtained correspond to the
definitions of the areas given in this document.

9.4 Presentation of results

The thermal transmittance of the curtain walling, calculated according to this document, shall be given
to two significant figures.
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A1l

ISO 1263
Annex A
(normative)

Input and method selection data sheet — Template

General

The
requ

NOTH

NOTH
by n3
natio

choic

docu
their

NOTH
certif
for d
valud

anne

NOTH
abou

NOTH
could
natio

.|. For example: Table NA.3a, Table-NA.3b;

rfemplate in Annex A of this document shall be used to specify the choices between'n
red input data and references to other documents.

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

2 Informative default choices are provided in Annex B. Alternative values.and choices ca
tional/regional regulations. If the default values and choices of Annex B are not adopted b
hal/regional regulations, policies or national traditions, it is expected that;

national or regional authorities prepare data sheets containing the national or region
es, in line with the template in Annex A; or

by default, the national standards body will add or.include a national annex (Anne;
ment, in line with the template in Annex A, giving national o regional values and choices in acc
legal documents.

3
ication of a new building, renovation of an existing building and certification of an existing
fferent types of buildings (e.g., small or simple*buildings and large or complex buildings). A
s and choices for different applications or biilding types could be made:

by adding columns or rows (one.for each application), if the template allows;
by including more than one‘version of a table (one for each application), numbered conse
by developing different national/regional data sheets for the same standard. In case
k to the standard these(will be consecutively numbered (Annex NA, Annex NB, Annex NC, ...).

4 In the sectidnyIntroduction” of a national/regional data sheet information can be added
the applicable national/regional regulations.

5 Forscertain input values to be acquired by the user, a data sheet following the templat
contain a'reference to national procedures for assessing the needed input data. For instance,
hal assessment protocol comprising decision trees, tables and pre-calculations.

1:2017(E)

hethods, the
h be imposed
bcause of the

h]l values and

k NA) to this
ordance with

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

building) and

listinction in

cutively as a,

of a national

, for example

b of Annex A,
eference to a

The {

haded fields in the tables are part of the template and consequently not open for inpuf.

A2

References

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

Reference

Reference document

Number

Title

Mx-ya

a

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 Calculation of thermal transmittance

NOTE Cy
foreseen that
other EPB st
and Annex B pre kept.

rrently, in this document, there are no choices between methods and the requiredAnput]
are to be kept open for completion as explained in A.1. To satisfy the need for congruence with all
indards and to make explicitly clear that in this document there are no choices keptopen, An

data

hex A
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B.1

ISO 1263

Annex B
(informative)

1:2017(E)

Input and method selection data sheet — default choices

General

The
requ

NOTH

NOTH
by n3
natio

choic

docu
their

NOTH
certif
for d
valud

anne

NOTH
abou

NOTH
could
natio

The {

hal/regional regulations, policies or national traditions, it is expected that;

es, in line with the template in Annex A; or

ment, in line with the template in Annex A, giving national o regional values and choices in acc
legal documents.

.|. For example: Table NA.3a, Table-NA.3b;

emplate in Annex A of this document shall be used to specify the choices between'n
red input data and references to other documents.

1  Following this template is not enough to guarantee consistency of data.
2 Informative default choices are provided in Annex B. Alternative values.and choices ca
tional/regional regulations. If the default values and choices of Annex B are not adopted b

national or regional authorities prepare data sheets containing the national or region

by default, the national standards body will add or.include a national annex (Anne;

3
ication of a new building, renovation of an existing building and certification of an existing
fferent types of buildings (e.g., small or simple*buildings and large or complex buildings). A
s and choices for different applications or btiilding types could be made:

by adding columns or rows (one.for each application), if the template allows;
by including more than oneversion of a table (one for each application), numbered conse
by developing different national/regional data sheets for the same standard. In case
k to the standard these(will be consecutively numbered (Annex NA, Annex NB, Annex NC, ...).

4 In the sectidnyIntroduction” of a national/regional data sheet information can be added
the applicable national/regional regulations.

5 Forscertain input values to be acquired by the user, a data sheet following the templat
contain a'reference to national procedures for assessing the needed input data. For instance,
hal assessment protocol comprising decision trees, tables and pre-calculations.

hethods, the

h be imposed

bcause of the

h]l values and

k NA) to this
ordance with

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

building) and

listinction in

cutively as a,

of a national

, for example

b of Annex A,
eference to a

haded fields in the tables are part of the template and consequently not open for inpuf.

B.2

References

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

Reference

Reference document

Number

Title

Mx-ya

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

B.3 Calanlation of thermal transmittance

NOTE Cyrrently, in this document, there are no choices between methods and the required input| data
foreseen thaf are to be kept open for completion as explained in B.1. To satisfy the need for congruence with all
other EPB standards and to make explicitly clear that in this document there are no choices kept open, Anpex A

and Annex B pre kept.
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Annex C
(normative)

Regional references in line with ISO Global Relevance Policy

This document contains specific parallel routes in referencing other standards, in order to take into
account existing national and/or regional regulations and/or legal environments while maintaining

global relevance.

The §tandards that shall be used as called for in the successive clauses are given in Table C.

Table C.1 — Regional references in line with ISO Global Relevance Policy

=

of EU Directives transposed into national legal requirements.

Subject Global Regional: (EN area2
Thermal transmission: glazing
1 Calculated value 1SO 10292 EN 473
2 Measured value (GHP apparatus) ISO 10291 EN 474
3 Measured value (HFM apparatus) 1SO 10293 EN 475
a EN area = Countries whose national standards body is a member 0f €CEN. Attention is drawn to the need fpr observance
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Annex D
(normative)

Linear thermal transmittance of junctions

D.1 Overview

The thermal transmittance of glazing units, Ug, and panels, Up, are applicable to the central arga of
the glazing hinit or panel and do not include the effect of the spacers at the edge of the glazing unit or
the panel. The thermal transmittance of frame, mullions and transoms (U, Uy, Ut), howevef, has been
defined without the presence of the glazing or panel. The linear thermal transmittance ¥ descfibes
the additional heat conduction due to the interaction between frame, glazing unit ot |panel and spacer.
The linear thermal transmittance, ¥, is mainly determined by the thermal conductivity of the spacer

material and the design of the frame or mullion/transom.

Values of linear thermal transmittance can be established by numerical*calculation according to

ISO 10077-2
Tables D.1

Tables D.3 a

:2012. If detailed results are not available, the values in this‘Annex may be used.

and D.2 give the Wy gWig values for spacers used in glazing units installdd in
mullions/transoms used for stick constructions.

hd D.4 give the ¥ g values for spacers used in glazing units installed in frames.

Table D.5 giyes the ¥, values for spacers used in opaquepanels.
Tables D.6 apd D.7 give the ¥, f /¥ f values for mullion/transom-frame junctions.
Table D.1 — Values of the linear thermaktransmittance ¥, g and ¥z in W/(m'K) for normal
types of glazing spacer bars (e.g. aluminium and steel - desiccant-filled) used in glazing units
installed in transoms/mullions
Glazing type
Double or triple glazing
Double or triple glazing — low emissivity glass
Mullion or|transom — uncoated glass * 1 pane coated for double glazed
type — air or gas filled * 2 panes coated for triple glazed
W/(m-K) - air or gas filled
W/(m-K)
Wood-Metal 0,08 0,11
Metal with a thermal di <100 mm: 0,13 di <100 mm: 0,17
break d; <200 mm: 0,15 d; <200 mm: 0,19
di is the internal depth of the mullion or transom (see also Figure 3).
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Table D.2 — Values of the linear thermal transmittance ¥y, ; and ¥; ; in W/(m'K) for thermally
improved types of glazing spacer bars used in glazing units installed in transoms/mullions

IS0 12631:2017(E)

Mullion or transom
type

Glazing type

Mullion or transom

Double or triple glazing

uncoated glass

Double or triple glazing
low emissivity glass

* 1 pane coated for double glazed

type — air or gas filled * 2 panes coated for triple glazed
W ai-orgasHHgd
W/(m-K)
Wood-Metal 0,06 0,08
Methl with a thermal d; < 100 mm: 0,09 di < 100 mm: 0,12
break d; <200 mm: 0,10 di <200'mm: 0,13

d;i is the internal depth of the mullion or transom (see also Figure 3).

Table D.3 — Values of the linear thermal transmittance ¥¢¢ in\W/(m-K) for normal
glazing spacer bars (e.g. aluminium and steel - desiccant-filled) used in glazing unit

types of
s installed

in frames
Glazing type
Double or triple glazing
Double or triple glazing low emissivity glass
— uncoated glass * 1 pane coated for double glazed
Frame type
— air or gas filled * 2 panes coated for triple glazed
W/ (m:-K) air or gas fillgd
W/(m-K)
'Wood or PVC 0,06 0,08
Metial with a thermal 0,08 011
break
Metpl without a ther- 0,02 0,05
mal break

NOTE  This Table is based on ISO 10077-1.
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Table D.4 — Values of the linear thermal transmittance ¥¢g in W/(m'K) for thermally improved
types of glazing spacer bars used in glazing units installed in frames

Glazing type
Double or triple glazing
Double or triple glazing — low emissivity glass
— uncoated glass * 1 pane coated for double glazed
Frame type
— air or gas filled * 2 panes coated for triple glazed
W/(m-K) — air or gas filled
W/(m-K)
Wood or{PVC 0,05 0,06
Metal withja ther 0,06 0,08
NOTE This|Table is based on ISO 10077-1.

Values for spacers not covered by the tables can be determined by numericalcalculation in accordance
with ISO 10077-2.

D.2 Definition of glazing spacer bars with improved thermal performance
For the purpose of this Annex, a thermally improved spacer. is:defined by the following criteria:

(d-A) < ,007 W/K

This criterign is based on the thickness of the materials of the spacer where

d s tIe thickness of the spacer wall, it m;
A isthe thermal conductivity of the spacer material, in W/(m-K).
The products of the spacer wall thickness and the thermal conductivity should be summed.

The summation applies to all heat flow paths parallel to the principal heat flow direction, the thickness
d being meajsured perpendicdlar to the principal heat flow direction (see Figure D.1). Values of thgrmal
conductivity for spacer materials should be taken from ISO 10456 or ISO 10077-2.

dl.Al Al

dz'Az

L(d-A)=2(dAy) +dyr A, L(d-A)=d;-A,
Figure D.1 — Definition of glazing unit spacer bars with improved thermal performance

Representative Y-values of thermally improved spacers can be established on the basis of representative
profile sections and representative glazing units. Detailed procedures are given in Bibliography.
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