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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.

The aims of ISO 13789 are

— to clarifly the international market through the harmonized definition of intrinsic characteristjcs of
buildings;

— to help In judging compliance with regulations;
— to provide input data for calculation of annual energy use for heating or cooling of buildings.

The result df the calculations can be used as input for calculation of annual energy use and heating or
cooling load of buildings, for expressing the thermal transmission and/or ventilation character]stics
of a building or for judging compliance with specifications expressed in terms of transmission and/or
ventilation heat transfer coefficients.

Table 1 shoyvs the relative position of this document within the set‘ef EPB standards in the contgxt of
the modulay structure as set out in ISO 52000-1.

NOTE 2 In| ISO/TR 52000-2, the same table can be found, with, for’ each module, the numbers of the relpvant
EPB standards and accompanying technical reports that are published or in preparation.

NOTE3  The modules represent EPB standards, althoughone EPB standard could cover more than one mpdule
and one modiile could be covered by more than one EPB standard, for instance, a simplified and a detailed m¢thod
respectively.[See also Tables A.1 and B.1.

vi © ISO 2017 - All rights reserved
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Table 1 — Position of this document (in casu M2-5 and M2-6) within the modular structure of
the set of EPB standards

. Building . o1 qs
Overarching (as such) Technical building systems
Buil
Hu De | Do ding
Sub Ven | mi hu | mes auto | 5y
Descrip Descrip Descrip | Hea | Coo | .. ... | mi | tic |[Ligh| ma .’
mo . . . . . tila | difi i . . wind,
tions tions tions ting | ling | .. difi | hot | ting | tion
dule tion | ca
. ca | wat and
tion | ,.
tion | er cont
rol
sub1 M1 M2 M3 | M4 | M5 | M6 | M7 | M8 ("M9 | M10 | M11
1 General General General
Common
terms and .
o Building
definitions;
2 energy Needs a
symbols, needs
units and
subscripts
(Free)
Applica- Indoor Maximum
3 PP conditions load and
tions :
without power
systems
a2  The shaded modules are not applicable.
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. Building . o
Overarching (as such) Technical building systems
Buil
Hu De | Do ding
Sub Ven | mi | U |mes auto | py
Descrip Descrip Descrip | Hea | Coo | ,. .. | mi | tic |Ligh| ma .
mo . . . . . tila | difi e . . wind,
tions tions tions ting | ling | .. difi | hot | ting | tion
dule tion | ca
. ca | wat and
tion | .
tion | er cont
rol
sub1l M1 M2 M3 | M4 | M5 | M6 | M7 | M8 | M9 | M10 | M11
Whys to Ways to Ways to
express
4 exjpress express
energy
eneygy per- energy per- erfor
formance formance p
mance
Ei tledlg_g Heat
5 i sgnd transfer by | ISO | Emission
s transmis- |13689 |and control
bufilding sion
bouhdaries
Building Heat
ocg¢upan- transfer by Distribu-
S . ISO .
6 cy and infiltration tion and
17, . 113689
opgrating and venti- control
conlditions lation
Aggre-
gation of Internal
energy Storage
7 . heat
sefvices . and contral
gains
and|energy
cafriers
8 Building Solar heat Generation
z¢ning gains and control
Calgulated Building 'Load
z dispatch-
9 energy dynamics X d
ing an
pérfor- (thermal .
operating
nlance mass) o
conditions
Megasured Measured Measured
energy energy energy
10
pérfor- perfor- perfor-
njahee mance mance
11 Inspection Inspection Inspection
a  The shaded modules are not applicable.

viii
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Table 1 (continued)
Overarching Building Technical building systems
(as such)
Buil
Hu De | Do ding
Sub Ven | mi hu | mes auto PV,
Descrip Descrip Descrip | Hea | Coo | .. ... | mi | tic |[Ligh| ma .
mo . . . . . tila | difi i . . wind,
dul tions tions tions ting | ling | .. difi | hot | ting | tion
ule tion| ca
. ca | wat and
tion | ..
tion | er cont
rol
sub1 M1 M2 M3 | M4 | M5 | M6 | M7 | M8 | M9 | M10 | M11
Ways to (ib\
- y
express ]
12 indoor BMS ilbq
comfort 02\
External N7
13 environ- C)
ment ﬁ\%
conditions O\
14 Economlc <><(
calculation o)

a  The shaded modules are not applicable.
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Thermal performance of buildings — Transmission and
ventilation heat transfer coefficients — Calculation method

1 Scope

This document specifies a method and provides conventions for the calculation of the steady-state
trangmmissi ftati ICi fidi ildings. It is
applicable both to heat loss (internal temperature higher than external temperature) and [to heat gain
(intefnal temperature lower than external temperature). For the purpose of this dogtiment, the heated
or cooled space is assumed to be at uniform temperature.

Anngx C provides a steady-state method to calculate the temperature in unconditioned spalces adjacent
to conditioned spaces.

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

2 Normative references

The ffollowing documents are referred to in text in stich a 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 referenced document (including any amendments) applies.

ISO 4946, Building components and building elements — Thermal resistance and thermal trangmittance —
Calcylation method

ISO 1345, Thermal insulation — Physical quantities and definitions

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

[SO 10211, Thermal bridges in building construction — Heat flows and surface temperatures — Detailed
calcylations

ISO 12631, Thermal performance of curtain walling — Calculation of thermal transmittance
ISO 13370, Thermat-performance of buildings — Heat transfer via the ground — Calculation methods

[SO 14683, Thermal bridges in building construction — Linear thermal transmittance + Simplified
methods and-default values

ISO $2000-1:2017, Energy performance of buildings — Overarching EPB assessment — Part 1: General
framework and procedures

NOTE1 Default references to EPB standards other than ISO 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 choice in
Table B.1).

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

NOTE 2 In this document, there are no choices in references to other EPB standards. The sentence and note
above is kept to maintain uniformity between all EPB standards.

© IS0 2017 - All rights reserved 1
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3 Terms and definitions

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

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

3.1

heated spa
room or enc
durations tg

3.2

cooled spag
room or enc
durations tq

3.3

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

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

Ce
osure that, for the purposes of a calculation, is assumed to be heated for a given durati
a given set-point temperature or set point temperatures

e
losure that, for the purposes of a calculation, is assumed to be cooled for a given durati
a given set-point temperature or set-point temperatures

conditioned space

heated and
Note 1 to ent

3.4
unconditio
room or enc

3.5
heat transf
heat flow ra

Note 1 to ent

3.6

or cooled space

y: The heated and/or cooled spaces are used to define the thermal envelope.

hed space
losure which is not part of a conditioned spaee

pr coefficient
te divided by temperature difference’between two environments

"y Specifically used for heat transfer coefficient by transmission or ventilation.

transmissipn heat transfer coefficient

heat flow r4
between thd

te due to thermal transmission through the fabric of a building, divided by the differ
environment temperatures on either side of the construction

pn or

pn or

ence

Note 1 to emtry: By convention, if the heat is transferred between a conditioned space and the extlernal

environment|

3.7
ventilation
heat flow ra

the sign is positive if the heat flow is from the space to outside (heat loss).

heat transfer coefficient

the

Le'due to air entering a conditioned space either by infiltration or ventilation, divided b

temperature difference between the internal air and the supply air temperature

Note 1 to entr

3.8

y: The supply temperature for infiltration is equal to the external temperature.

building heat transfer coefficient
sum of transmission and ventilation heat transfer coefficients

© ISO 2017 - All rights reserved
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thermal envelope area
total area of all elements of a building that enclose thermally conditioned spaces through which thermal
energy is transferred, directly or indirectly, to or from the external environment

Note 1 to entry: The thermal envelope area depends on whether internal, overall internal or external dimensions
are being used.

3.10

mean thermal transmittance of building envelope
transmission heat transfer coefficient divided by envelope area

3.11

internal dimension
dimgnsion measured from wall to wall and floor to ceiling inside a room of a building

Note|l to entry: See Figure 1.

3.12

overpll internal dimension
dimgnsion measured on the interior of a building, ignoring internal partitions

Note |l to entry: See Figure 1.

3.13

external dimension

dimdg

Note|l to entry: See Figure 1.

3.14

EPB standard

nsion measured on the exterior of a building

standlard that complies with the requirements given in ISO 52000-1, CEN/TS 1662841 and

CEN

Note

European Commission and the Edropean Free Trade Association and support essential require

Dired

are developed or revised under‘the same mandate.

[soy

TS 16629(5]
1 to entry: These three basic. ERB documents were developed under a mandate given td

tive 2010/31/EU on the energy performance of buildings. Several EPB standards and relate

RCE: ISO 52000-1:2017, 3.5.14]

CEN by the
ments of EU
d documents

A
Y

Key

1 internal dimension

2  overall internal dimension

3  external dimension

© ISO
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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
b adjustment factor for heat transfer coefficient —
Cp specific heat capacity of air at constant pressure Wh/(kg-K)
H heat transfer coefficient W/K r\/\
h surface heat transfer coefficient W/(mZ-(IﬁQ )
l length Arq v
n air change rate m‘/\\}pl
q, qv volumetric air flow rate '\Jm3/h
U thermal transmittance CS) W/(m2-K)
vV volume Q\\J m3
K thermal capacity & © J/(m2-K)
p density /)Q\ kg/m3
P heat flow rate \\\‘ w
y linear thermal transmittance Ai\\) W/(m-K)
X point thermal transmittance ,{Q‘o W/K
0 Celsius temperature A$ N °C
Q¥
4.2 Subs¢ripts xO
For the purposes of this document, the subsg)@iven in ISO 52000-1 and the following apply.
a adjacent .\\. .
adj adjustedfo\‘
air air AU
c opdque element

cw -s@fain wall

ce, ci ‘\Q"convective external, internal
(LO\, direct; door

. external
c’,\ eff effective

t tloor construction

g ground

int internal

ia between a conditioned space and the adjacent building

iu between a conditioned space and the unconditioned space
1 leakage

m month number

mn mean

re, ri radiative external, internal
tot total

4 © IS0 2017 - All rights reserved
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5 DPescription of the method

5.1
The

building. These quantities take account of the thermal properties of the ‘€onstruction elemen

the c

5.2
The {

combined so as to provide heat transfer data related te'the building as a whole.

IS0 13789:2017(E)

tr transmission
tb thermal bridge
u unconditioned
ue between the unconditioned space and the external environment
ve ventilation
vi virtual
w window
ws window with closed shutter
50 50 Pa (pressure difference)

Output

outputs of this document are the transmission and ventilation/heat transfer coef

onditioned space in the building and air leakage characteristics.

General description

hermal properties of components of the building structure (calculated using other stz

Ficients of a
ts bounding

ndards) are

6 Calculation of heat transfer coefficients
6.1 | Output data
The putput of this document is transmission and ventilation heat transfer coefficients, as shown in
Table 2.
Table 2 — Output data
Destination Validit
Description Symbol Unit module . y Varying
interval
(Table 1)
dire¢t transmission heat transfer coefficient
between the hieated or cooled space and the Hg W/K M2-2 =0 No
exterior, for the whole building
steagly-state transmission heat transfer b
coeflicient throngh the ground Hg W/K M2-2 [M] 20 No
transmission heat transfer coefficient
through unconditioned spaces Hy W/K M2-2 20 No
direct heat transfer coefficient between
the conditioned space and the uncondi- Hiy W/K M2-2 =0 No
tioned space
heat transfer coefficient between the uncon-
ditioned space and the external environment Hue W/K M2-2 20 No
a  These quantities are calculated in other standards and listed here as part of the data transferred to destination
modules.
b M2-2 [H]: hourly calculation method; M2-2 [M]: monthly calculation method.

© ISO
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Table 2 (continued)

Destination Validit
Description Symbol Unit module . 3; Varying
(Table 1) interva

transmission heat transfer coefficient
between the unconditioned space and the Hirsue W/K M2-2 =0 No
external environment

steady-state transmission and ventilation

heat transfer coefficient to adjacent buildings Ha W/K M2-2 20 No
transmission heat transfer coefficient due . WL Mo A AL
to thermal bridges ik o T = A
transmissiom heat transfer coefficient Her W/K M2-2 >0 Nd
ventilation Heat transfer coefficient Hye W/K M2-2 >0 Nd
mean thermal transmittance of building 2

fabric Umn W/(m2-K) M2-4 20 Nd
thermal transmittance of opaque element ’. _ b

(from IS0 6946)a Uc W/(m2-K) M2-2 [M] =0 Ng
thermal resigtance of opaque element 2. B b

(from SO 6946)a R: m2-K/W M2-2 [H] =0 Nd
ground trangmission heat transfer coeffi- Hansm W/K M#~2 [M]b >0 Vet

cient for each month (see 7.4)

ground trangmission heat transfer coeffi-
cient for the heating season Hg;H;adj W/K M2-2 [M]b =0 Ng
(from ISO 13370)a

ground trangmission heat transfer coeffi-
cient for the [cooling season Hg;C;adj W/K M2-2 [M]b >0 Nd
(from ISO 13370)a

effective thefmal resistance of floor con-

struction, influding the effect of the ground Ry ¢t m2-K/W M2-2 [H]b 20 Ng
(from ISO 13370)

thermal resistance of 0,5 m thick ground

layer, for flogr construction Rg (m2-K)/W M2-2 [H]b 20 Ng
(from ISO 13370)a
thermal capacity of 0,5 m of ground; for K 1/(m2-K) M2-2 [H]b >0 Nd

floor constriiction (from ISO 1337Z0)a

thermal resistance of a virtualground layer,
for floor conptruction Rg:v (m2-K)/W M2-2 [H]b 20 Ng
(from ISO 13370)a

virtual templerature in.ground, for floor

constructiorf for each month Og;v;m °C M2-2 [H]b 'Eg(;co Yes
(from ISO 13370%a
thermal trarlsmittance of window - TR T - .
(from ISO 10077-1)a w /U J 2
thermal transmittance of window with

2. _
closed shutters (from ISO 10077-1)a Uws W/(m2K) M2-2 20 No
thermal transmittance of door

2. _
(from ISO 10077-1)a Ud W/(m2K) M2-2 >0 No
thermal transmittance of curtain wall Uew W/(m2K) M2_2 -0 No

(from ISO 12631)a
glazed area (from ISO 10077-1)a Ag m?2 M2-2 20 No

a  These quantities are calculated in other standards and listed here as part of the data transferred to destination
modules.

b M2-2 [H]: hourly calculation method; M2-2 [M]: monthly calculation method.

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

Destination Validit
Description Symbol Unit module . y Varying
interval
(Table 1)
convective heat transfer coefficient internal
surface, of building element hei W/(m2-K) M2-2 =0 No
(see 9.5)
long-wave radiative heat transfer coefficient h W/(m2-K) M2-2 >0 No
internal surface, of building element (see 9.5) re -
convective heat transfer coefficient external . AL/ 17 Mo A No
surfice, of building element (see 9.5) mee A ’ T =
longiwave radiative heat transfer coeffi-
cient external surface, of building element hri W/(m2-K) M2-2 >0 No
(seep.5)
arealof building element Ae m?2 M2-2 >0 No
linedr thermal transmittance of thermal
bridge (from IS0 10211 or ISO 14683)a v W/mK) M2 20 No
length of thermal bridge l m M2<2 =0 No
a  These quantities are calculated in other standards and listed here as pakt)of the data transferred §o destination
modyles.
b M2-2 [H]: hourly calculation method; M2-2 [M]: monthly calculatiorfmethod.
6.2 | Calculation time intervals
For monthly heat transfer through the ground, the\time interval is 1 month. For other quantities, the
input, the method and the output data are for steady-state conditions and assumed to be independent of
actual conditions, such as indoor temperature or effect of wind or solar radiation, so there is no need to
conslder a specific time interval length.
6.3 | Input data
Tablé¢s 3, 4 and 5 list identifiers for'input data required for the calculation.
Table3\— Identifiers for building geometric characteristics
Name Symbol Unit Value | Range Origin Varying

area of bplldlng envelope A m2 >0 . Nb

element i ;

length‘oflinear thermal

bridgek lie m 20 — Njo

Table 4 — Identifiers for building boundary conditions
Name Symbol Unit Value Range Origin Varying

indoor environment temperature ) o .
in the building under consideration Oint ¢ 0to 50 Yes
indoor environment temperature ) o .
in adjacent unconditioned space Gintu ¢ 0to 50 Yes
indoor environment temperature ) ) o .
in the adjacent building Ointsad) ¢ 0to 50 Yes
external temperature Oe °C -50 to +50 — Yes
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Table 5 — Identifiers for thermal characteristics of building fabric

Name Symbol Unit Value | Range Origin Varying
thermal transmittance of ele- M2-5
. 2.
ment i Ui W/(m2K) 0t010 | (150 6946) No
M2-5

linear thermal transmittance of (ISO 14683

thermal bridge k P W/(m-K) 0to 10 or No
[SO 10211)

monthly ground heat transfer M2-5

coefficient Hg;m W/K 20 (ISO 13370) Yes

annual avergge ground heat M2-5

transfer coefficient Hg WK 20 (IS0 13370) Nd

air flow rate|through heated or v m3/h >0 M55 Nd

cooled spacd

heat flow rate generated within

an unconditioned space (e.g. o} w =0 — N(

solar gains)

If the purpdse is to provide data for estimation of building energy needs ot\indoor temperature [EPB
module M2{2), additional data are needed from ISO 13370, depending on the time interval of the
calculation procedure (hourly or monthly). These are listed in the ovefview of output data in Tablg 2.

NOTE The EPB standard under module M2-2 is ISO 52016-1.

Table 6 lists|identifiers for constants.

Table 6 — Identifiers for constants

Name Symbol Unit Value | Range Origin Varying
densitly of air Pa kg/m3 1,205 — — No

specif]c heat capacity of air at
constgnt pressure

Cp Wh/(kg-:K) | 1,008 — — No

6.4 Measurement of dimensions
The dimensjons of constructiomelements shall be measured using one of these systems:
— internal dimensions;

— overall Internal dinrensions;

— externaI dimensions.

NOTE Theseare described further in ISO/TR 52019-2.

The chosen system shall be used consistently in all calculations.

A template for the choice of dimensional system is given in Table A.2.

6.5 Boundaries of conditioned space

Before calculation, the conditioned space of the building under consideration shall be clearly defined.
The building elements considered in the calculations are the boundaries of the spaces that are heated
or cooled (directly or indirectly).

The building envelope above ground is modelled by plane and beam-shaped elements as shown on
Figure 2.
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Boundaries between the “underground” part, involving heat transmission through the ground, and
the “above-ground” part of the building, having direct heat transfer to the external environment or to
unconditioned spaces, are as defined in ISO 13370:

— for buildings with slab-on-ground floors, suspended floors and unheated basements: the level of the
internal surface of the ground floor (excluding any floor coverings such as carpets);

— for buildings with a heated basement: the external ground level.

a b

Key

1 flat envelope elements: ISO 6946 is applicable

2 windows and doors, with their framésyISO 10077-1 and ISO 10077-2 are applicable
3 otential thermal bridges: ISO 14683 or ISO 10211 are applicable

a leality

b odel

¢ window/wall junctiogs.that are also potential thermal bridges

d  ynheated

e 3pplication limit of ISO 13370

Figure.2 — Modelling the building envelope by plane and beam-shaped compohents

If calculations are performed for parts of buildings, the boundaries of these parts shall be clearly
defined, so that the sum of the transmission heat transfer coefficients of all parts equals that of the
building.

NOTE For further information, see ISO/TR 52019-2.
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7 Transmission heat transfer coefficient

7.1 Basic formula

The transmission heat transfer coefficient, Hyy, is calculated according to Formula (1):

M

d the

H,. :H01+Hg+Hu+Hal
where
Hir is tIe transmission heat transfer coefficient, in W/K;
Hq is the direct transmission heat transfer coefficient between the heated or cooled spdce an
exterior through the building envelope, defined by Formula (3), in W/K;
Hg traIsmission transfer coefficient through the ground defined in 7.4, in W/K;
Hy, isthe transmission heat transfer coefficient through unconditioned spaces defined in Forimu-
la (), in W/K;
H, isthe transmission heat transfer coefficient to adjacent buildings, determined according t
7.6,|in W/K.
NOTE1 Tlhe modelling rules given in ISO 10211 can be used for the calculation of the total thermal cou

coefficient off
space is invol
as defined in

NOTE2 Inf

the annual ay
external tem

7.2 Mean

The mean t
divided by t

where

Umnn is

Htr IS

the complete envelope or any part of it, including ground~heat transfer. Where no uncondit
ved, the total thermal coupling coefficient corresponds'té the transmission heat transfer coeff]
this document.

some applications, the heat transfer via the grotind is treated in terms of a constant part relaf

rerage temperature difference and a varying, part related to the monthly variations of interng
perature difference.

thermal transmittance of building fabric

hermal transmittance of the‘building fabric is the transmission heat transfer coeffi
he thermal envelope area according to Formula (2):

H

[Mer
pa

he mean thermal transmittance of the building fabric, in W/(m?2-K);

pling
oned
cient

ed to
I and

cient

(2)

{.

)

fhetransmission heat transfer coefficient not including H, to adjacent buildings, in W/

Aj

in m2.

10

is the area of element i of the thermal envelope not including the area to adjacent buildings,
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7.3 Direct transmission between internal and external environments

The transmission heat transfer coefficient through the building elements separating the conditioned
space and the external environment is calculated either directly by numerical methods using the
modelling rules given in ISO 10211 or according to Formula (3):

Hy= DA Ui+ 2 1 ¥+ D1, (3)
i k j
where

is-the-directheattranster-coefficientbetw ; he-exterior
through the building envelope, in W/K;

4; isthe area of element i of the building envelope, in m2 (the dimensions of window} and doors
are taken as the dimensions of the aperture in the wall);

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

Wi isthelinear thermal transmittance of thermal bridge k, inW/(m-K);

Y; isthe point thermal transmittance of point thermalbridge j, in W/K.

NOTE 1 The area of the window, as used to establish the thermal transmittance of the window, cpn be slightly
largef than the aperture in the wall. The effect of any differences in area is incorporated in the vajues of ¥ for

the jynctions between walls and window.

Linear and point thermal bridges which have been*taken into account in the thermal trangmittance of
plang¢ building elements shall not be included in‘\Formula (3).

The gummations shall be done over all the building components separating the internal and fthe external
environments.

Therjmal transmittance values, Usshall be calculated by the methods in

— 1SO010077-1 for windows-and doors (thermal transmittance can also be determined by measurement
in accordance with I1SO 12567-1 or ISO 12567-2),

— IS0 12631 for curtain walls, and
— ]SO 6946 for.other walls and for roofs.

NOTHE 2  These standards include both detailed and simplified methods and contain rules for making choices
betwgen their-methods.

Linearthermal transmittance values, ¥, and point thermal transmittance values, ¥, shall bg taken from

bl . | o a | adela 1CON 14,07 1 ) SRR | 1 . 1CO 10211
ta S Ul LdldIUgUTS pITdITU I dALLUTUIILT WILITTOU 17000 Ul LAILUIAdLTU dLLUTUIIITE LU ToU .

Where details of the thermal bridges are not known, for example in existing buildings, the second and
third terms on the right-hand side of Formula (3) may be replaced by a default allowance for thermal
bridges, Htp.

Party walls (dividing a building into separate premises) of cavity construction can give rise to heat
transmission to the external environment via a thermal bypass mechanism. This can be allowed for by
assigning a thermal transmittance to the party wall and including any party walls in Formula (3).

A template for restrictions on the use of the Formula (3) is given in Table A.3, with an informative
default choice in Table B.3.

A template for specifying heat transmission via party walls is included is given in Table A.4, with an
informative default choice in Table B.4.
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A template specifying whether measured values of thermal transmittance are allowed is given in

Table A4, w

ith an informative default choice in Table B.4.

A template for identifying sources of tabulated values of linear and/or point thermal transmittance,
providing data for existing buildings, providing methods of obtaining Hi,, and identifying thermal
bridges that can be neglected, is given in Table A.6, with an informative default choice in Table B.6.

A template specifying conditions under which a linear thermal bridge may be neglected is given in

Table A.6, w

ith an informative default choice in Table B.6.

7.4 Transmission heat transfer coefficient through the ground

The coeffici

If there are |
spaces wer¢

ISO 13370
taking accoi
annual aver

Values of by

NOTE 1
winter, the ¢
between the
temperature

A template for values of by, is given in Table A.7, with an informative default choice in Table B.7.

If the purpd
module M2
calculation }

NOTE 2

7.5 Trang

The transn

environmerfts via unconditioned spaces alongside the building is obtained from Formula (5):

H =H

The values of by, are typically less than 1 in winter and greater than 1 in summer because

The EPB standard under module M2-2 is ISO 52016-1.

ent for heat transfer via the ground, Hy, is calculated according to ISO 13370.

inconditioned spaces alongside the building (see 7.5), Hg is calculated as if the unconditi
not present.

rovides methods for calculating the heat transfer coefficient on a monthly basis, Hy
int of the thermal inertia of the ground. These monthly coefficients may be related t
hge coefficient, Hg, by adjustment factors, by, for each month m.

b;an;m

Hy

may be set at the national level on a monthly or seasehal basis.

internal and external environments, and in sumamer, it is higher. If the average monthly ex
is higher than the internal temperature, the value of by, can be negative.

se is to provide data for estimation of building energy needs or indoor temperature

procedure (hourly or monthly). These are listed in the overview of output data in Tablg

smission heat transfer coefficient through unconditioned spaces

ission heat\dransfer coefficient, H,, between a conditioned space and the ext

ue

u

d
ffective temperature difference through the ground is smaller than the temperature diffefence

oned

an;m,

b the

(4)

ring

ernal

(EPB

2), additional data are needed from ISO 13370, depending on the time interval of the

4.

brnal

(5)

u-b with b =

where

Hy

environments via unconditioned spaces, in W/K;

space, in W/K;

ment, in W/K.

12

is the transmission heat transfer coefficient between a conditioned space and the external

is the direct heat transfer coefficient between the conditioned space and the unconditioned

is the heat transfer coefficient between the unconditioned space and the external environ-
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NOTE1 In Formula (5), the adjustment factor, b, allows for the unconditioned space being at a different
temperature to the external environment (see Annex C). The conditioned space is assumed to be at a uniform
temperature.

NOTE 2  This does not apply to an unheated basement, the heat transfer through which is included in Hg
(see ISO 13370).

NOTE 3  Heat transmission through the ground is not included in either Hj, or Hye.

Hjy and Hye include the transmission and ventilation heat transfers. They are calculated according to

Formula (6):

T =H_ . +H and H_=H___+H (6)

iu = TTtr;iu ve;iu — "Ttr;ue ve;ue

The fransmission coefficients, Hyr:jy and Hir,ue are calculated according to 7.3 and the ventilation heat
transfer coefficients, Hye.ue and Hye:iy, by Formula (7):

Hve;iu =P Cy Ay and Hve;ue =P Cp Ay (7)

where
# is the density of air, in kg/m3;

qp s the specific heat capacity of air, in Wh/(kg-K);
que is the air flow rate between the unconditioned 8pace and the external environment, in m3/h;

qiu is the air flow rate between the conditionegd and unconditioned spaces, in m3/h.

NOTE 4  ISO 6946 provides approximate methods for some particular unheated spaces and ryles for when
they ¢an be used.

7.6 | Heat transfer to adjacent buildings

Where the heat transfer to an adjacent building, at a temperature different from that of the building
under consideration, is to be taken into account, the heat transfer coefficient between the two buildings

is obfained using Formula.(8):
M,=b-H (8)

where

N, isithe heat transfer coefficient between the two buildings, in W/K;

Hiz_is the direct heat transfer coefficient between the conditioned space and the adjacgnt building,

in W/K.
b= Oint B ea (9)
Qint - ee

where
Oint is the internal temperature of the building under consideration, in °C;
0, is the temperature of the adjacent building, in °C;
O isthe external temperature, in °C.

NOTE The value of b can be negative.
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8 Ventilation heat transfer coefficient

The ventilat

H

where

ve pair

ion heat transfer coefficient, Hye, is calculated from Formula (10):

.Cp.qv

s the ventilation heat transfer coefficient, in W/K;

(10)

qv
PairCp 1
If the air flo

Table A8 g
default choi

NOTE IS
standards or

9 Additi

9.1 Gene

If the purpd
best availab

If the purpdg
considered

thermal-tra
result of the

9.2 Tran

This coeffic
conductivity

¢ the air floww rate fhrnng]ﬁ the heated or coaled cparn’ 1n m3I/c;

s the heat capacity of air per volume, in J/(m3-K).
v rate, qv, is in m3/s, pair-cp = 1 200 J/(m3-K). If gy is given in m3/h, pair-cp = 0,33, Wh/(m]

ves a template for defining the determination of the air flow rate, with‘an inform|
ce in Table B.8.

D/TR 52019-2 contains a method which can be applied in the absence of-@ method in internaf

in national provisions.

onal conventions

ral

se of the calculation is to provide data for estimation of annual energy requiremen
le data should be used as input for the calculations.

se is to express the thermal-transmissien and/or ventilation characteristics of a bui
as a product or for judging compliance with specifications expressed in terms o
hsmission and/or ventilation coefficient, the values defined in 9.2 to 9.4 shall be used
calculations is then independentof location and use of the building.

pmission heat transfer coefficient through the ground

ient is the steadystate component, Hg, calculated according to ISO 13370, the thg
r of the ground being'taken as 2 W/(m-K).

9.3 Vari

le thermal transmittance

1:
Where thermal transrhittance can vary, the maximum value shall be used.

3.K).

ative

ional

, the

ding
f the
The

rmal

9.4 Air change rates of unconditioned spaces

In order not to underestimate the transmission heat transfer, the air flow rate between a conditioned
space and an unconditioned space, gjy,, shall be assumed to be zero:

Qqiu=0

(11

The air flow rate between the unheated space and the external environment is calculated according to

Formula (12):

Que = Vu

where

14

* Nye

(12)
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que is the air flow rate between the unheated space and the external environment, in m3/h;
Vu is the volume of air in the unconditioned space, in m3;

nye is the conventional air change rate between the unconditioned space and the external envi-
ronment, in h-1.

The air change rate, nye, may be taken as the value from Table 7 which best corresponds to the
unconditioned space under consideration.

Table 7 — Conventional air change rates between the unconditioned space
and the external environment

. Nye
No Air tightness type -
1 | [No doors or windows, all joints between components well-sealed, no ventilatign 0,1
openings provided.
2 | |All joints between components well-sealed, no ventilation openings provided. 0,5
3 | |All joints well-sealed, small openings provided for ventilation. 1
4 | [Not airtight due to some localized open joints or permanent ventilation openings. 3
5 [ |[Not airtight due to numerous open joints, or large or numeroiis permanent 10
ventilation openings.

If the¢ air change at 50 Pa, n5p, or the equivalent leakage are€a, 4j, is known, the air change rate, n, can be
estimated by one of the following empirical relations;

_ (13)

~
|
o
=
|

wherte

n  isthe air change rate, in h-1;

5o is the air change rate.-at50 Pa, in h-1;

4) isequivalent leakage area, in cm?2;

Vu is the volume®f air in the unconditioned space, in m3.
The yalue in Table\9 that is the closest to n is taken for nye.

Tabl¢ A9 gives a template for defining values of air change rates of unconditioned spages, with an
inforimative default choice in Table B.9.

9.5 Conventional values of surface heat transfer coefficient

Conventional values of surface heat transfer coefficient are given in Table 8.
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Table 8 — Conventional surface heat transfer coefficients

Surface heat transfer coefficient Direction of heat flow
W/(m2:K) Upwards Horizontal Downwards
convective coefficient; internal surface, h¢j 5,0 2,5 0,7
convective coefficient; external surface, hce 20 20 20
radiative coefficient; internal surface, hyj 5,13 5,13 5,13
radiative coefficient; external surface, hye 4,14 4,14 4,14

NOTE

The values given for internal surface are calculated for € = 0,9 and with hy¢ evaluated at 20 °C. The value given for
external surface is calculated for € = 0,9, hyg evaluated at 10 °C, and for v=4 m/s.

convective a
ISO 6946 (ro

NOTE TIlese values are needed as inputin the EPB standard under module M2-2 (IS0 52016-1)-Thé com

10 Repor
The report 4
a) referen
b) identifi

c) plans of

d) descrip
and the
e) alist o
and ling

transmi

f) ifthere
g) transmi
uncond

h) total trg
i) ventilat]
j) if varial

values 4
extremy

d radiative surface coefficients are in agreement with the conventional surface,resistang
nded to two decimals).

k
hall contain the following information:
re to this document, i.e. ISO 13789;

fation of the building;

fion of the components of the building envelopg, that is their elements including dimen

 values;

the building, with the assumed boundaries of the heated or cooled space marked on if;

bined
es in

)

sions

materials used;

f these components, with their areas and surface thermal transmittances, the lengths
par transmittances of linear thermadl bridges as well as the number and point thdrmal
ttances of point thermal bridges;

are unconditioned spacesythe assumed air-change rates;

ssion heat transfer ceefficients to the exterior, Hg, through the ground, Hg, and thrpugh
tioned spaces, Hy, rounded to three significant figures;

nsmission heattransfer coefficient, Hiy, rounded to three significant figures;

ion heat transfer coefficient, Hye, rounded to three significant figures;

le thermal transmittances are taken into account, results for both maximum and minimum
hallbe given, together with the description of the varied thermal transmittances and [their

k) anydev

16

iation from this standard and the rationale for the deviation.
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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.

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

b 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 Selec¢tion of methods

In this docyment, there is no need to specify choices in methods. A.3 is kept to maintain uniformity
between all|EPB standards.

A.4 Inpuf data and choices

Table A.2 — System of dimensions (see 6.4)

Item A@}ce

System of dimension internal, overall internal or external

Table A.3 — Transmission heat transfer‘coefficient (see 7.3)

Item g@trictions to use of Formula (3)
Restrictions apply Yes/No
If Yes, formulate the restrictions ) List restrictions

Table A.4 — Heat transfer via party walls (see 7.3)

-

Item X Choice or valuea

Hdqat transfer t_hrough party, s included Yes/No
in Formul

\J .
If yes, give values of cnﬁlal transmittance Values oftht::‘rmal transmittance
1 for different cases

a | Values should~be/ accompanied by qualifying data such as building type and party wall
cornstruction.

Table A.5 — Measured values of thermal transmittance (see 7.3)

> -
[25) Item Choice
Measured values of thermal transmittance
Yes/No
can be used
If yes, any restrictions or conditions List restrictions or conditions
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