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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

Energy consumption of buildings depends significantly on the criteria used for the indoor environment
(heating, cooling, ventilation and lighting) and building (including systems) design and operation.
Indoor environment also affects health, productivity and comfort of the occupants. Recent studies
have shown that costs of poor indoor environment for the employer, the building owner and for society,
as a whole are often considerable higher than the cost of the energy used in the same building. It has
also been shown that good indoor environmental quality can improve overall work and learning
performance and reduce absenteeism. In addition uncomfortable occupants are likely to take actions

to make th

emselves comfortable which may have energy implications. There is therefore a nee

specifying
building se

There exis

thermal comfort (ISO 7730[2]). These documents do specify different types and categdries of critg

criteria for the indoor environment for design and energy calculations for buildings
rvice systems.

other national and International Standards, and technical reports, which specify criteria

which may
for the he
however,
be used dit
Studies ha
conditione

This docur
It defines
calculation
parameter

Different d
of climate
environme

intended t¢ be used for design and may also be used to give an overall, yearly evaluation of the ind

environme
categories

Table 1 sh
the moduld

NOTE1 1
EPB standa

NOTE2 1
and one mo
respectively

?nrainly for dimensioning of building, heating, cooling and ventilation systems. They may
ectly for energy calculations and year-round evaluation of the indoerthermal environmient.

In ISO/TR 52000-2 the'same table can be found, with, for each module, the numbers of the rele

have a significant influence on the energy demand. For the thermal envirenment crit
ing season (cold/winter) and cooling season (warm/summer) are listed.\These criteria

ve shown that occupant expectations in natural ventilated‘buildings may differ fi
d buildings, which will be part of this document.

hent specifies how design criteria can be established and)used for dimensioning of systd
low to establish and define the main parameters to:be used as input for building ene
and long term evaluation of the indoor environment. Finally this document identi
5 to be used for monitoring and displaying of the jiddoor environment

ategories of criteria may be used dependingten type of building, type of occupants, {
and national differences. This document specifies several different categories of ind
nt which could be selected for the spaee to be conditioned. These different categories

nt by evaluating the percentage of fime in each category. The designer may also select of
using the principles from this document.

ws the relative position of'this document within the set of EPB standards in the contey
r structure as set out indS0 52000-1[15].

ds and accompanyingtechnical reports that are published or in preparation.

'he modules repreésent EPB standards, although one EPB standard can cover more than one mo
Hule can be covered by more than one EPB standard, for instance a simplified and a detailed met
. See also{Clause 2 and Tables A.1 and H.1.
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Table 1 — Position of this document within the EN EPB set of standards according to
ISO 52001-1
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Table 1 (continued)
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Energy performance of buildings — Indoor environmental
quality —

Part 1:
Indoor environmental input parameters for the design and

assessment of energy performance of buildings—

1
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ISO
IEC
EN

Scope

5 document specifies requirements for indoor environmental parametersforthermal en
or air quality, lighting and acoustics and specifies how to establish these parameters f]
em design and energy performance calculations.

hcludes design criteria for the local thermal discomfort factors,” draught, radiant te
mmetry, vertical air temperature differences and floor surface témperature.

bre the production or process does not have a major impact on indoor environment.

so specifies occupancy schedules to be used in standard energy calculations and hoj
gories of criteria for the indoor environment cait\be used.

criteria in this document can also be usedjin national calculation methods. This doc
eria for the indoor environment based on‘existing standards and reports (listed in Claus

iography).

document does not specify desighnmethods, but gives input parameters to the design
elope, heating, cooling, ventilation’'and lighting.

Normative references

following documents’are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 4
ated referencgés,the latest edition of the referenced document (including any amendmen

13731, Ergonomics of the thermal environment — Vocabulary and symbols
60050-845, International electrotechnical vocabulary — Chapter 845: Lighting

16798-3, Ventilation of non-residential buildings — Performance requirements for vent

yironment,
pr building

mperature

5 document is applicable where the criteria for indoor enyironment are set by human occfipancy and

v different

iment sets
e 2 and the

of building

Pir content
pplies. For
[s) applies.

ilation and

room-conditioning systems

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13731 and IEC 60050-845,

and

the following apply.

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

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

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

© IS0 2017 - All rights reserved
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31

EPB standard

standard that complies with the requirements given in ISO 52000-1, CEN/TS 16628[19] and
CEN/TS 16629[20]

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

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

3.2
adaptation, thermal
physiologi¢al, psychological or behavioural adjustment of building occupants to the interior’ therjmal
environment in order to avoid or to limit thermal discomfort

Note 1 to enjtry: In naturally ventilated buildings these are often in response to changes in‘indoor environthent
induced by putdoor weather conditions.

3.3
adaptation
perceived|air quality
sensory adaptation to perceived air quality (odour), which occurs during the first 15 min exposurg to
bio effluents

3.4

airing
intentional opening of windows, doors, vents, etc. for increasing the ventilation in a room
3.5

breathing|zone
part of thefoccupied zone at the head level of the oecupants

Note 1 to e:]:ry: Head level is 1,7 m standing, 1, m'seated and 0,2 m for children on the floor

Note 2 to enftry: For a definition of occupied\zone see EN 16798-3.

3.6
building, yery low-polluting
building where predominantly) very low-emitting materials and furniture are used, activities With
emission df pollutants aré-prohibited and no previous emitting sources (like tobacco smoke, ffom
cleaning) were present

Note 1 to enftry: Defaultjcriteria are listed in Annex H.

3.7
building, low-polluting
building sre—predomt y
emission of pollutants are limited

Note 1 to entry: Note to entry: Default criteria are listed in in Annex H.

3.8

building, non low-polluting

building where no effort has been done to select low-emitting materials and where activities with
emission of pollutants are not limited or prohibited

Note 1 to entry: Default criteria are listed in Annex H. Previous emissions (like tobacco smoke) can have taken place.

2 © IS0 2017 - All rights reserved
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3.9

cooling season

part of the year (usually summer) during which cooling is needed to keep the indoor temperature
within specified levels, at least part of the day and in part of the rooms

Note 1 to entry: The length of the cooling season differs substantially from country to country and from region
to region.

3.10

daylight factor

ratio of the illuminance at a point on a given plane due to the light received directly or indirectly from
a sy of assumed or known Tuminance distribution, to the illuminance on a horizontal plank due to an
ungbstructed hemisphere of this sky, excluding the contribution of direct sunlight to both illuminances

venfilation system where airflow rates are controlled automatically accordiiig, to measurgd needs at

ting season
part of the year during which heating is needed to keep the indoor temperature within specified levels,
at lgast part of the day and ingpart of the rooms

Note 1 to entry: The length-ef.the heating season differs substantially from country to country and from region
to re¢gion.

3.16
humidification
profess of adding water vapour to air to increase humidity

3.1Y
mechanical cooling
cooling of the indoa

Note 1 to entry: This includes fan coil units, cooled surfaces, etc.

Note 2 to entry: Opening of windows during night and day time or mechanical supply of cold outdoor air is not
regarded as mechanical cooling.

3.18

mechanical ventilation

ventilation system where air is supplied or extracted from the building or both by a fan using air
terminal devices, ducts and roof/wall devices

© IS0 2017 - All rights reserved 3
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3.19

natural ventilation
ventilation provided by thermal, wind, or diffusion effects through doors, windows, or other intentional
devices in the building designed for ventilation

Note 1 to entry: Natural ventilation systems can be either manually or automatically controlled.

3.20

occupied hours
hours when the majority of the building or part of the building being considered is in its intended use

3.21

operative temperature
uniform temperature of an imaginary black enclosure in which an occupant would exchange, the s
amount of heat by radiation plus convection as in the actual non-uniform environment

Noteltoe

3.22

ry: Further information is given in ISO 7726[11 and EN 16798-2[13].

optimal operative temperature

operative
activity ley

3.23

femperature that satisfies the greatest percentage of occupantsZat a given clothing
el in the current thermal environment

room conditioning system

system ins

Note 1 to enftry: Air conditioning, chilled beams and radiant, surfacé’heating and cooling systems are includgd.

3.24
ventilatios
process of

3.25
ventilatio)
magnitude

3.26

ventilatio}
combinatid
and/or to €

Lalled and used to keep comfortable conditions in a room within a defined range

n
providing outdoor air by natural or mechanical means to a space or building

1 rate
of outdoor air flow to a room or, building through the ventilation system or device

1 system
n of appliances or building components designed to supply indoor spaces with outdoof
xtract polluted indoor air

Note 1 to enftry: A ventilatioh/system can refer to mechanical, natural and hybrid ventilation systems.

Note 2 to er
unit, ducts §
temperatur

try: The¥entilation system can consist of mechanical components (e.g. combination of air hand
nd terfinal units). A ventilation system can also refer to natural ventilation systems making uj
e differences and wind with facade grills in combination with mechanical exhaust (e.g. in corrig

And

air

ling
e of
ors,

toilets etc.).

Alegmbination of mechanical and natural ventilation is possible (hybrid systems).

3.27

design ventilation airflow rate
ventilation rate that the ventilation system is able to provide in design conditions (including boost,
weather and loads)

© ISO 2017 - All rights reserved
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4.1 Symbols
For the purposes of this document, the symbols given in ISO 52000-1:2017, Annex C and the
following apply.
Symbol Quantity Unit

6o indoor operative temperature °C

Oc outdoor temperature °C

Om running mean outdoor air temperature °C ,\/\

Q-

O, operative temperature, design and energy calculations |°C . -
Ornf-i running mean outdoor temperature °C A/\‘ l/

Ocdi daily mean outdoor temperature °g’\ \

Va air speed (average / maximum) (-*n?'s

O floor surface temperature \%\%C

ACO> concentration 6\ ) ppm

AOjpy radiant temperature asymmetry {\<< K

A6 vertical air temperature difference . Y K

a constant for running mean calculatiQ‘Qs}\

Jrtof total ventilation rate Q& - 1/s

qB ventilation rate for building mqféi\als 1/s(m?2)

ap ventilation rate for person§®® 1/s (per person)
qtof,0z total ventilation rate ineréﬁpied zone 1/s(m2), 1/s(person)
n number of persons\L\V

qh ventilation ratg_s’e‘lﬂred for dilution of pollutant L/s

Gh generation oﬁa\pﬁllutant ng/s

Ch guidelir}g@ue of a pollutant pg/L

Ch,j guide@TMalue of the substance pg /m3

Ch, supply concentration of a pollutant at air intake pg/L

&y f‘&@ltilation effectiveness -

A AO\:)floor area m?2

Lp,/ wg‘v A-weighed sound pressure level dB(A)

Leg|nT,A ~\O‘ equivalent continuous sound pressure level dB(A)

D ¢ VB‘ daylight factor

DCY;C ) daylight quotient of the calculated area j

Em average maintained illuminance Ix

M activity level met

I assumed clothing level winter/summer clo

© IS0 2017 - All rights reserved
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4.2 Abbreviations

following apply.

the

For the purposes of this document, the abbreviations given in ISO 52000-1:2017, Annex C and
Abbreviation Term

ACH

DR draught rate, %

DSNA daylight quotient sunscreen not
activated

IEQ indoor environmental quality

IEQcat indoor environmental quality category
for design

LPB1-3 low polluting building class

PD percentage dissatisfied for local;
thermal discomfort

PMV predicted mean vote

PPD predicted percentage of dissatisfied, %

RH relative humidity

WHO World Health Organization

5 Interactions with other standards

The presern

conditioning systems and lighting systems (see Clause_6)* The thermal criteria (PMV or design ind

temperatu
of input fo
calculation
systems. L
present do

rate, illuminance) as input to the calculation of the energy demand (building energy demand), when|

space is oc

NOTE ’
be “Mediun
etc.). Alowg

6 Desig
ventilati

6.1 Gen

e in winter, design indoor temperature insttmmer) shall be used as bases for the defini
r heating load calculations and cooling-load calculations, sizing of equipment and eng
s. Ventilation rates shall be used for design, sizing and energy calculations for ventila
ghting levels shall be used for designof lighting system including the use of day lighting.
fument shall provide default values for the indoor environment (like temperature, ventila

cupied (see Clause 7).

'he categories are related to'the level of expectations the occupants might have. A normal level w
". A higher level might.be selected for occupants with special needs (children, elderly, handicap
r level does not previde any health risk but might decrease comfort.

pn and lighting systems

bral

n input parameters for design of buildings and sizing of heating, coolin

t document provides default indoor environmerntal criteria for the design of buildings, room

oor
[ion
rgy
fion
The
[ion
the

buld
ped,

g

For design of buildings and sizing of technical building systems for heating, cooling, ventilation and
lighting parameters and criteria shall be specified and documented. The criteria given in this clause
shall be used as input values for sizing of the systems as well as for design of buildings.

The present document specifies, in informative annexes, default input values for use in cases where no
national regulation is available. The default criteria are given for several categories. Design criteria for

the indoor

environment shall be documented together with the premises for use of the spaces.

Default input values are given for each of the different categories of indoor environmental quality. A
short description of the categories is shown in Table 2.

© ISO 2017 - All rights reserved
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Table 2 — Categories of indoor environmental quality

Category Level of expectation
IEQq High
[EQqg Medium
IEQin Moderate
IEQrv Low

The categories are related to the level of expectations the occupants might have. A normal level would

be “Medium”. A higher level might be selected for occupants with special needs (children, elderly, handicapped,

etc.]

6.2

6.2

For

Criteria for the thermal environment in heated and/or mechanical céeled buildings shall b

the
the
des
Sys
dim

Thd
sold

Seld
suc
con

For
tem

NOT

. Alower level will not provide any health risk but might decrease comfort.
Thermal environment

1 Heated and/or mechanically cooled buildings

establishing design criteria the following procedure shall be used.

thermal comfort indices PMV-PPD, with assumed typical levels of activity and typica
'mal insulation for clothing (winter and summer). Based on the selected criteria a cor
gn operative temperature interval shall be established<The values for dimensioning
ems shall be the upper values of the comfort range during cooling season (summer) ang
ensioning of the heating system shall be the lower values of the comfort range.

r shading, building mass etc.) and HVAC systems:

ction of the category is building, zone or_reom specific, and the needs of special occup
h as elderly people (low metabolic rate and impaired control of body temperatur
sidered. For this group of people it is recommended to use category I requirements.

buildings and spaces were the (mgchanical cooling capacity is not adequate to meet th
perature categories, the design documents shall state that fact.

NOTE 2 Instead of usifig operative temperature as the design criterion the PMV-PPD index d
dirgctly. In this way theeffect of increased air velocity and effect of dynamic clothing insulation can b
accqunt.

NOTE 3  Using one of the default methods described in ISO/TR 17772-2, it can be described ho
conglitionsare'out of the required range.

6.2{1%1H Local thermal discomfort

e based on
1 values of
‘esponding
of cooling
values for

design criteria in this section shall be used for beth design of buildings (dimensioning of windows,

ant groups
) shall be

e required

E1 Some default examples of recommended design indoor operative temperatures for heating and
cooling, derived according to this principle, are presented in Table H.2 and in ISO/TR 17772-2[14],

an be used
e taken into

w often the

Criteria for local thermal discomfort such as draught, radiant temperature asymmetry, vertical air
temperature differences and floor surface temperatures shall also be taken into account when designing
buildings and HVAC systems. Table H.3 presents the most important local thermal discomfort criteria
at three category levels.

NOTE1 For more background information see ISO/TR 17772-2.

6.2.

2 Buildings without mechanical cooling

For the dimensioning of the heating system the same criteria as for mechanically, cooled and heated
buildings shall be used (see 6.1.1).
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In buildings without mechanical cooling, the criteria for the thermal environment shall be specified
using the method described in 6.1.1 or using the adapted method that takes into account adaptation
effects. This adaptive method only applies for occupants with sedentary activities without strict
clothing policies where thermal conditions are regulated primarily by the occupants through opening
and closing of elements in the building envelop (e.g. windows, ventilation flaps, roof lights, etc.). This
method applies to office buildings and other buildings of similar type used mainly for human occupancy
with mainly sedentary activities, where there is easy access to operable windows and occupants can
freely adapt their clothing to the indoor and/or outdoor thermal conditions.

NOTE1  The field studies behind the method were conducted in office buildings but the method can also apply
in other spaces with similar individual possibilities for adaptation, e.g. in residential buildings.

NOTE 2 efault criteria for the indoor operative temperature in buildings without mechanical cooling/systlems
are present¢d in H.2.

The upper|limits shall be used to design buildings and passive thermal controls (e.g~orientatioh of
glazing and solar shading, thermal building capacity, size and adjustability of operable'windows etc}) to
avoid overheating.

For buildings and spaces were the building design and the natural ventilation system is not adequate to
meet the r¢quired temperature categories the design documents shall state that fact.

NOTE 3 sing one of the methods described in ISO/TR 17772-2, it can be described how often the conditjons
are out of tHe required range.

6.2.3 Ing¢reased air velocity

It shall be pvaluated if increased air velocity (with or without personal control) can improve thermal
comfort.

NOTE nder summer comfort conditions with indoor\operative temperatures >25 °C increased air veldcity
can be used|to reduce the adverse effects of increased aiy temperatures according to H.3.

6.3 Design for indoor air quality (ventilation rates)

6.3.1 Gejneral

Indoor air quality shall be controlled by the following means: source control, ventilation, and posgible
filtration apd/or air cleaning.

Design venftilation airflow-rates intended for sizing of the ventilation system shall be specified.
NOTE 1 efault ventilation airflow rates are presented in Annex B.

NOTE 2 uring nermal operation of the ventilation system, the ventilation flow rates can be different fronj the
design vent]lationflow rates.

6.3.1.1 Source control

The control of emission of non-human pollutants shall be the primary strategy for maintaining
acceptable air quality.

NOTE1 Once the main sources of pollutants are identified they can be eliminated or decreased by ventilation.

NOTE 2  The choice of building materials, surface preparation, maintenance and furniture has an impact on
the non-human pollutant emission in rooms, spaces and buildings. The classification of this is shown in Annex C.

6.3.1.2 Ventilation

The design ventilation air flow rates shall be used for designing any type of ventilation system, including
mechanical, natural and hybrid ventilation systems.
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The design requirements for the ventilation air flow rates shall take into account the pollutant emissions
rates left after source control with material selection, local exhaust and other means.

6.3.1.3 Time periods used for determining air flow rates

The methods described in Clause 6 assume that pollutants emissions are constant in each time period
considered and lead to a constant ventilation air flow rate for each time period.

If occupation and pollutant loads vary in time, the designer shall specify the time periods considered
for the calculation of the design ventilation air flow rates. These shall describe at least the assumed
per ods of occupancy and of NON-0CCUPANCY.

NOTE Ventilation is also needed during non-occupied hours of the building to avoid-ascumulation of
pollptant in indoor air or on surfaces, or ventilation can be started before occupancy (se€)1SO/TR 17772-2).
Annex N includes default occupant schedules.

6.3{1.4 Building damage

Building damage shall be evaluated if the required ventilation rate for indoor air quality is hjigh enough
to avoid damaging condensation on surfaces, in the materials or ifi~the structure. If ngt a higher
venfilation rate shall be used as design value.

6.3/1.5 Design documentation
The design documentation shall state:
— |which design method and if applicable which [EQ{s¢ is used for design;

— |which pollutant sources have been identifiedand processes used to eliminate or deciease those
sources;

— |which method has been used to derive'the specified design ventilation airflow rates and fhe applied
occupancy schedules;

— |design flow rates and the controtrange of ventilation in 1/s per m2 and 1/s per occupant.

NOTE Default occupant schédules are given in Annex N.
6.3]2 Methods

6.3{2.1 General
Deslign parameters for indoor air quality shall be derived using one or more of the followingjmethods:

— |Method 1: Method based on perceived air quality;

— [Method 2: Method using limit values for substance concentration;

— Method 3: Method based on predefined ventilation air flow rates.

NOTE Within each method, the designer can choose between different categories of indoor environmental
quality and define which low pollutant building category, LPB1-3, Annex C or Annex | is used.

6.3.2.2 Method 1 based on perceived air quality

The dilution required for reducing the health risk from a specific air pollutant shall be evaluated
separately from the ventilation rates required to obtain a desired perceived air quality level
(see Table 4). The highest of these ventilation rate values shall be used for design. If critical sources
are identified for health, it shall be checked that they remain below the health threshold values (see
6.3.2.3).
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The total ventilation rate for the breathing zone is found by combining the ventilation for people and
building calculated from Formula (1):

qtot
where

Jtot

n

=n.qp+AR.qB

is the total ventilation rate for the breathing zone, 1/s;

is the design value for the number of the persons in the room;

M

dp
AR

qB

The percei
adapted pe

be justified.

dq

J

NOTE
where adap

6.3.2.3

The desig
using Forn

NOTE 1
values for &

Method 2 using criteria for individual substances

Default'values for Ch; can be found in Annex B (for CO2) and Annex F (other substances). Def

is the ventilation rate for occupancy per person, 1/(s-person);
is the floor area, m2;
is the ventilation rate for emissions from building, 1/(s‘m2).
ved air quality levels are defined by default for non-adapted persons inton-residential

rsons in residential buildings. In non-residential buildings, assuming-adapted persons s

ee Annex B for default values. The methods described in ISO/TR 17772-2 can be used in special c
Fed persons are considered. The resulting ventilation rates are asstimed to be independent of seas

n ventilation rate required to dilute an jpdividual substance shall be calcul:
ula (2):

Gp 1
hi = Ch,o v

is the ventilation rate required for dilution, in m3/s;

is the generation rate ef'the substance, in pg/s;

is the guideline value of the substance, in pg/m3;

is the concentration of the substance of the supply air, in pg/m3;

is the ventilation effectiveness.

and
hall

nSes
ons.

ted

(2)

ault
106

; (Complete mixing is 1) can be found in EN 16798-3. Cy,; and Ch,, can also be expressed as ppm

(V/V).In th

£l 1l .42 1 P2 Wal daia b | 1L
S CasSTTTIC P UTTa TIUTT TOat Oy IICC U S TO UC CAPTCS ST aST1757

Formula (2) applies to steady-state conditions and the method requires that the supply air substance
concentration is lower than the indoor concentration.

To calculate the design ventilation air flow rate from Formula (2), the most critical or relevant pollutant
(or group of pollutants) shall be identified and the pollution load in the space shall be estimated.

When this method is used it is required that CO; representing the pollutant emission from people
(bio effluents) shall be used as one of the substances.

Values depending on the category of indoor air are defined for CO; in Annex B. Threshold values for
other sources are listed in Annex F. Emission rates and outdoor concentrations for the substances

10
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considered shall be defined based on material testing or certification (see Annex J) and local ambient
air quality values.

NOTE 2  ISO/TR 17772-2 shows examples of pollutants generation and concentration (e.g. for CO or water
vapour, together with sample calculations) as well as calculations for non-steady-state.

6.3.2.4 Method 3 based on pre-defined ventilation air flow rates

This is a method to determine certain pre-defined minimum ventilation air flow rate estimated to meet
requirements for both perceived air quality and health in the occupied zone.

The pre-defined ventilation air flow rates shall be expressed by one or more of the following pprameters:
— [total design ventilation for people and building components (gtot);
— |design ventilation per unit floor area (qm?);

— |design ventilation per person (qp);

— |design air change rates (ach);

— |design air flow rates by room and building type (groom)-

NOTE Default values for qm2 and qp are presented in Annex [. De$ign opening areas (Atot) can fof residential
buildings be considered as predefined air flow rates but need~specific data on local climate ajnd building
characteristics (see EN 16798-7[43]).

6.3{3 Non-residential buildings

6.3{3.1 Applicable methods

For|the design of ventilation systems and, calculation of design heating and cooling loads,|the design
venfilation rate shall be specified basedion national requirements, or when no national rggulation is
avajlable, using one of the three methods described in 6.2.2.1.

6.3{3.2 Ventilation air flow rates during unoccupied periods

In gase the ventilation is shuf off, the operation time and ventilation air flow rate needed to limit the
conpentration of pollutants emitted by materials prior to occupation shall be determined.

NOTE1 AnnexI gives'default values for the minimum ventilation air to be delivered prior to occupation.

In dase the air flow rate is lowered, the air flow rate needed to limit the concentration off pollutants
emitted by materials prior to occupation shall be determined.

NOTE 2, Annex I gives default values for the minimum ventilation air flow rate to be delivered to remove
building'emissions during un-occupied hours.

6.3.4 Residential buildings

6.3.4.1 Applicable methods

Design ventilation air flow rates shall be specified as an air change per hour for each room, and/or
outdoor air supply per person and/or required extract rates (bathroom, toilets, and kitchens), given
as an overall required air-change rate or design air flow rates by room and building type (qroom) and
design opening areas.

NOTE Design opening areas (4tot) for residential buildings can be considered as predefined air flow rates
but need specific data on local climate and building characteristics (see EN 16798-7).

© IS0 2017 - All rights reserved 11
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6.3.4.2 Ventilation air flow rates during non-occupied periods

If the ventilation rate is lowered when the building is not occupied, the air flow rate needed to limit the
concentration of pollutants emitted by any sources (building and specific residential activities) shall be
determined and applied.

NOTE

6.3.5 Ac
It shall be

Default values are listed in Table 1.1.4.

cess to operable windows

possible to access operable elements in the building envelop (e.g. windows, ventilation flaps,

sky lights)
provide co
rods can b

NOTE
intended fo

can be detel

6.3.6 Fil

The influe
filtration a

reduci

outdoq

recirc

NOTE
partially su

6.4 Humidity
The humid

and partly
buildings
taken into

excess hunpidificationtantd dehumidification shall be avoided.

NOTE1l 4

j

circulg
pollut3

reducsd

|

provided for the ventilation, to allow the building occupants to make ventilation an
htact to the outside. Alternatively a remote control e.g. by mechatronic drives or opera
e used.

or example, this applies to bedrooms and living rooms in dwellings and other buildings with ro

" sleep, e.g. elderly homes. It also applies in schools and child care facilities. Increased air flow 1
mined according to EN 16798-7. For further guidance see ISO/TR 17772-2.

kration and air cleaning

nce of the position of outdoor air intakes, filtration and air cléaning shall be considere
nd air cleaning is used the following points shall be consider€d:

hg the amount of airborne pollutants (pollens, moulds, spores, particles, dust) from
r air intake by circulating the air through a filter orsimilar device;

ting secondary air through a filter or other air ¢leaning technology to reduce the amouf]
nts in the indoor air;

lating the return air through a gas phase air cleaner.

esign guidelines on air cleaning and:filtration are given in EN 16798-3 and ISO 16814[12]. Ho
bstitute ventilation by air cleaning is.described in ISO/TR 17772-2.

ity criteria depend partly on the requirements for thermal comfort and indoor air qua
on the physical requirements of the building (condensation, mould growth etc.). For spq
museums, historical buildings, churches etc.) additional humidity requirements shal
account. Humidification or dehumidification of room air is usually not required but, if u

\ir-watet systems might require dehumidification to prevent condensation.

NOTE 2

1 to
[ing

oIms
ates

d. If
the

t of

the concentration of odours and gaseous-contaminants by circulating the secondary ailr or

lity
cial

be
sed,

éfault design values of indoor humidity for occupied spaces with dehumidification and humidificqtion

systems aregiverrim2:

6.5 Lighting

6.5.1 Ge

neral

To enable people to perform visual tasks efficiently and accurately, appropriate lighting shall be
provided. The lighting criteria shall be selected according to the tasks and activities being undertaken
and shall provide comfortable conditions for the occupants. The design illuminance levels shall be
obtained by means of daylight, electric light or a combination of both.
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The design of daylight openings (e.g. windows, rooflights, etc.) shall not cause visual discomfort due
to glare or a loss of privacy. The heat load from lighting systems shall be taken into account when
calculating the energy demand in non-residential buildings for heating and cooling.

NOTE Windows are to be the primary source of light during daylight hours. Windows also provide visual
contact with the outside environment. For reasons of comfort and energy in most cases the use of daylight is
preferred. This depends on factors like occupancy hours, autonomy (portion of occupancy time during which
there is enough daylight), location of the building (latitude) and amount of daylight hours during summer and

winter, etc. Some explanations of the effects of lighting on health are given in ISO/TR 17772-2.

6.5.

2 Non-residential buildings

For

NOT
For
ligh

To ¢
sha

NOT1
Def3

6.5

The
of b

NO1
and

6.6
For

NO1
sery
equ
ofn

Thd
the

work places the design level for the average maintained illumination Ey, shall be specifie

E Specifications for work places can be found in EN 12464-1[23] and for sports lighting in E
some visual tasks in buildings and spaces the required lighting criteria are presented-in Table D.1
Fing is not within the scope of this document.

nsure good daylight provision, the daylight penetration in the spaces meant for human
1 be fulfilled.

E EN 15193-1[30] provides details of occupancy periods and ‘daylight availability and
ult daylight criteria are given in Annex D.

3 Residential buildings

design illuminance levels shall be obtained by meairs of daylight, electric light or a cq
oth.

E EN 15193-1 and CEN/TR 15193-2[18] provide details of occupancy periods and daylight
estimations. Default daylight criteria are given'in' B.4.

Noise
the design of ventilation, heating-dnd cooling systems the required sound levels shall be

E1 Default values are listed*in Annex E. The tables in Annex E are only based on noise due
ice equipment and not onroutdoor noise. Often national requirements exist for noise from buil
pment inside or outside-assuming windows are closed. Calculation methods and guidance for th
hise at the design stage-are found in EN 12354-5[22],

noise from building service systems might disturb the occupants and prevent or
intended uséLof the space or building. The noise in a space shall be evaluated using |

equfivalent sourid pressure level, normalized with respect to reverberation time (Laeq,nt)

d.
N 12193[21].
Emergency

occupancy

pstimations.

mbination

availability

specified.

to building
ling service
e evaluation

leteriorate
\-weighted
p take into

accpunt the'sound absorption of the room.
NOTE 2\, *Laeq,nt is defined in ISO 16032[11] and ISO 10052[51.
NOTE3  Noise from the ventilation and air conditioning systems can also be used to mask the other sound

sources and to improve the acoustic privacy.

The criteria shall be used to limit the sound pressure level due to mechanical equipment and to set
sound insulation requirements for the noise from outside and adjacent rooms.

NOTE 4

The values recommended in Annex E can be exceeded for a short-term period if the occupants can

control the operation of the equipment or the windows. Even in this case, the rise of the sound pressure level over
the values in the Annex E is limited to between 5 dB (A) and 10 dB (A).

Ventilation shall not rely primarily on operable windows if the building is located in an area with a high
outdoor noise level compared to the level to be achieved in the space inside the building.
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7 Indoor environment parameters for energy calculation

7.1 General

The energy calculation criteria for the indoor environment shall be specified and documented. Special
considerations shall be given to personalized heating, cooling, and ventilation systems.

NOTE 1

indoor air quality criteria can be used for those two zones.

Accepted exceedance of the criteria shall be specified

For personalized systems see [SO/TR 17772-2. If personalized systems are used different thermal and

NOTE 2

7.2 The

As the enq
environme
shall be sp

efault values for exceedance are listed in ISO/TR 17772-2.

'mal environment

brgy calculations can be performed on a seasonal, monthly or hourly'\basis the ing

oor

nt is specified accordingly. Indoor operative temperature criteria for heating and for cooling

bcified.

Assumptiops regarding clothing level and activity level shall be listed sepatately.

NOTE f

or additional information on clothing see ISO 9920([4] and on activity see ISO 8996I[3l.

7.2.1 Seasonal and monthly calculations

For seasonal and monthly calculations of energy use for heating and cooling respectively, the same
values of ijdoor operative temperatures as for designing ($izing) the heating and cooling systems shall
be used (sde 6.1).

7.2.2 Hdurly calculations

The target] value of the operative temperature’shall be specified. If the cooling power is limited|the
excess indoor operative temperatures shall be estimated and evaluated. Assumptions related to
allowable ¢xceedance shall be described.

NOTE The indoor operative temperature could fluctuate within the range according to the energy saying
features or [control algorithm. Defaultvalues for the acceptable range of the indoor operative temperaturg¢ for
heating and| cooling are presented.inf H.4. Methods for evaluating the excess operative temperature are givgn in
ISO/TR 177 2-2.

7.3 Indgor air quality and ventilation

7.3.1 Gepneral

The mininjum ventilation rate to be used for energy calculations during operation time shall at l¢ast

conform to the minimum rates as prescribed in Clause 6. To ensure good indoor air quality at the
beginning of the occupancy, the ventilation shall start before the occupancy or a minimum ventilation
rate shall be provided during unoccupied hours according to 6.3.3.2 for energy calculations.

In systems with variable air flow controlled by any criteria representing demand (e.g. timer, occupancy
detection, change of pollution load) the variation of ventilation rate over time (which might vary
between maximum and minimum depending on the occupancy and pollution load such as CO; or
moisture generation) shall be taken into account in the energy calculations.

Ventilation air flow rates in naturally ventilated buildings shall be calculated based on building layout,
location and weather conditions.

NOTE Natural ventilation rates can be calculated in accordance with EN 16798-7 or with dynamic thermal
simulation tools.
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In hybrid ventilation systems the air flow and resulting energy calculation is due to a combination of
natural and mechanical means.

7.4

Humidity

The criteria used for room and central equipment design and sizing (see 6.1.3) shall also be used in
energy calculations. Indoor air shall not be dehumidified to a lower relative humidity than the design
values and not be humidified into higher relative humidity than the design values. Furthermore an upper
limit for the absolute humidity shall be given. Unoccupied buildings shall not be humidified (with some
exceptions such as museums) but might need to be dehumidified to prevent long term moisture damage.

7.5

7.5

Thd
eled

houlrs based on the agreed occupancy profile.

NOT
ligh
Ann

7.5

The
pov

NOTI

reqirements is given in EN/TR 15193-2.

Lighting

1 Non-residential buildings
required illumination level shall be obtained by daylighting (according to’the daylight ay

tric lighting or a combination of both. Energy for illumination is calculated only for th

E The energy use for lighting systems is calculated in accordance with EN 15193-1. Th
Fing can be evaluated in according to EN 12464-1 and EN 12193. Default occupancy profiles
ex N.

2 Residential buildings

railability),
e occupied

e quality of
ire given in

lighting power required for a residential buildifig shall be calculated by the summaltion of the

fer rating of each lamp installed in a room or aréa:

E Energy use can be calculated in accordan¢é with EN 15193-1. Guidance on the installed lig|

hting power
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Annex A

(normative)

Recommended criteria for the thermal environment

This annex includes all national recommended criteria for the thermal environment.

A.1 Recpmmended categories for mechanically heated and cooled buildings

Assuming

lifferent criteria for the PPD-PMV (ISO 7730), different categories of the indoor environnent

are established. Recommended PPD-PMV ranges are given in Table A.1. At least one category shalll be

given. For

air temperpture differences, floor temperature, and radiant temperature asymmetry) shall be t

into account (see Table A.3).

Table|A.1 — Recommended categories for the design of mechanically heated and cooled

Category

PPD
%

buildings
Thermal state of the body‘as a whole
Predicted
mean vote

Table A.2

presents design values for thej)indoor operative temperature in buildings that h

heating systems in operation during the winter season and mechanical cooling systems during

summer S¢ason.

Assumed dlothing thermal insulatien level for winter and summer (clo-value) and activity level (1
value) shal] be listed in Table A.2-

Table A.2 — Recommended design values of the indoor operative temperature in winter an

summer for buildings with mechanical cooling systems

he design and dimensioning further criteria for the thermal environment\(draught, vertical

ken

ave
the

net-

d

Type of building/ space

Category

Operative temperature °C

Minimum for heating
(winter season)

Maximum for cooling
(summer season)

Residential buildings, living
spaces (bedrooms, living rooms
etc)

Sedentary activity ~1,2 met

Residential buildings, other
spaces (kitchens, storages
etc)

Standing-walking activity ~1,5
met

NOTE

Assumed relative humidity XX % and velocity XX m/s.

16
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Table A.2 (continued)

Type of building/ space Category Operative temperature °C
Minimum for heating Maximum for cooling
(winter season) (summer season)

Offices and spaces with similar |I
activity (single offices, open plan [y
offices, conference rooms,
auditorium, cafeteria, 11
restaurants, class rooms, v

Sedemtaryactivity~12 et
OtHer I
II

I11
v
NOTE  Assumed relative humidity XX % and velocity XX m/s.

Tabje A.3 gives criteria for local thermal discomfort for design of buildings and HVAC systers. At least
one| category shall be listed. Only three categories are included as an-1V category cannot be justified
from existing data.
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A.2 Acceptable indoor temperatures of buildings without mechanical cooling
systems

In Figure A.1 recommended indoor operative temperatures are presented for buildings without
mechanical cooling systems. The limitation for this method shall be listed.

34 NS
33
32
31
30
29
28
27
26
25
24
23
23
21
20
19
18
17 ,
16 ~
7 8 9 101432 1314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31
0,.(°C)

8,(°C)

Key
Orm running mean outdoor temperature °C
6o indoor operative temperature, °C
] Cat. III upper limit

o Cat. IT upper limit

— = Cat. [ upper limit
—— Comfort temperature
_— = Cat. I lower limit
srsmsmmananes Cat. Il lower limit

Cat. Il lower limit

Figure A.1 — Design values for the indoor operative temperature for buildings without
mechanical cooling systems as a function of a weighted running mean of the outdoor
temperature
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The outdoor running mean temperature is calculated by means of Formula (A.1).

Orm = (1 - @){ Ocd -1 + @-Ocd -2 + @2 Oed -3.....}

where

(A1)

Orm  is the outdoor running mean temperature for the considered day (°C);

Orm-1 is the running mean outdoor air temperature for previous day;

H 41 . 4] 4= ral I s A A | 1 . -0
a IS5 LIIT CLULLS LAt DTUWTETIT U AU L (I TLULHIIITIIucu vdiuc 15 v,0J,

Oeq]i  is the daily mean outdoor air temperature for the ith previous day.

Include any assumptions for the use of Figure A.1.

A.3 Increased air velocity

Under sumimer comfort conditions with indoor operative temperatures > 25 €.artificially increased air
velocity cah be used to compensate for increased air temperatures in accordahnce with Table A.3 onlly if
the increaded air velocity is under personal control.

Table A.4[— Indoor operative temperature correction (A@,) that can be applied when buildings

are equipped with fans, personal systems that provide building occupants with personal
control over air speed at workstation level

0,6 m/s

Averpge air speed (Va) Average air speed (Va)
0,9 mys

Average air speed (Va)
1,2m/s

A.4 Recpmmended indoor temperatures for energy calculations

Table A5 — Temperature ranges-for hourly calculation of cooling and heating energy in 144
categories of indoor environment

Type of building or space

Category

Temperature range for | Temperature range

heating
°C

for cooling
°C

Residentiall buildings, liying spaces
(bedrooms} living roems etc.)

I

II

II1

1\%

Residential buildings, other spaces
(kitchens, storages etc.)

I

I1

M1

Offices and spaces with similar activity
(single offices, open plan offices, conference
rooms, auditorium, cafeteria, restaurants,
class rooms etc.)

I

I1

I11

IV

NOTE Assumptions regarding clothing and activity shall be given.
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Table A.5 (continued)

Type of building or space

Category

Temperature range for
heating

°C

Temperature range
for cooling

°C

OTHER

NO

L

ASSUMpPUIoNS regarding clotining and dCtivity Sndil De g1Vell.

© IS0 2017 - All rights reserved
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Annex B
(normative)

Basis for the criteria for indoor air quality and ventilation rates

B.1 Des

agn ventilation 2ir flow rates for non-residential buildingas
gh-vendiddonadHow-rates+or-hon-resiagentdiio

B.1.1 Ge

Due to hea:
Guideline ¥
air flow rat

The air floy
is equal in
effectivene
EN 16798-

B.1.2 Mg

The calculd
from the d

AT SO

neral

Ith reasons the minimum airflow rate shall not be less than 4 1/s/person.and the W

alues in Annex F shall be met. The air flow rates given in this annex are désign ventilaf

es.

v rates given in this annex assume complete mixing in the room (concentration of pollutd
pxtract and in occupied zone). Ventilation rates shall be adjusted aecording to the ventila

ss if the performance of air distribution differs from completetmixing in accordance V
B[41],

thod 1: Method based on perceived air quality

ted design ventilation rate is from two components.(a) ventilation to dilute/remove pollu
ccupants (bio effluents) and (b) ventilation toxremove/dilute pollution from the builg

and systenps. The ventilation for each category is the sum of these two components as illustrated V

Formula (1)).

The ventil4

The total ¥

tion rates for occupants are presentedfor non-adapted.

rentilation rate depends on occupant density and building type. A building is by defay

low-polluting building unless prior activity has resulted in pollution of the building (e.g. smoking

this case, t
that the n
or interna
materials i

Values for

Values for

Tab

he building shall be regarded.as-non-low polluting. The category very low-polluting req

Ul
ajority of building materials used for finishing the interior surfaces meet the natitL

ional criteria of very low-polluting materials. How to define very low-polluting builg
5 given in Annex C.

pccupants (gp) oulyrare listed in Table B.1.

it least one category shall be listed.

e B.1 =Design ventilation rates for non-adapted persons for diluting emissions
(bio effluents) from people for different categories

(HO
on

—n

Aints
Fion
vith

[ion
ling
vith

It a
.In
res
nal
ling

Adaafl
AL TIUvw PCI
non-adapted
person

1/(s-pers)

Catcsul Y

[
11

11
IV

The ventilation rates (gg) for the building emissions are calculated according to Table B.2.
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Table B.2 — Design ventilation rates for diluting emissions from buildings

Category

Very low polluting
building

1/(s m2)

Low polluting building
1/(s m2)

Non low-polluting
building

1/(s m2)

I

I1

II1

I\%

TaLle B.3 — Example of design ventilation air flow rates for a single-person officerof 10 m2 in a
low polluting building (un-adapted person)

B.1]

The
con

IfC

B.1

Category |Low-polluting| Airflow per Total design ventilation air flow rate for the
building non-adapted room
1/(s'm2) person /s 1/(s-person) 1/(ssm2)
1/(s-person)

I

II

111

v

.3 Method 2: Method using limit values of substance concentration

design ventilation rates are calculated based-'on a mass balance equation for the
centration in the space taking into account the'outdoor concentration.

D, is used as a tracer of human occupaney, the default limit values are listed in Table B.4.

standard CO2 emission of 20 L/(h/person)

substance

Table B.4 — Default design CO2.€encentrations above outdoor concentration assuming a

Category

Corresponding COz concentration
above outdoors in PPM for non-adapt-

ed persons

I

I1

11

IV

.4 AMethod 3: Method based on predefined air flow rates

Th

desigm ventitation air flow Tates cam be eXpressed as a TeqUITed Tate per Person {1/{S per person)]

as a required rate per m?2 floor area 1/(s'm2), as required air change rate, required total ventilation for
either supply air flow or extract air flow rates or both.

© IS0 2017 - All rights reserved
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Table B.5 — Default predefined design ventilation air flow rates for an office

(un-adapted person)

Total design ventilation air flow rate for
the room

Category

1/(s per person)  1/(s:m2)

I
I1
11

I\L

If design rg
be used for

B.1.5 De

B.1.5.1 G

Predefined

following ¢
total a

extrac

— supply
B.1.5.2 D

Table B.6 g
and extrac

v

tes are given for both per person and per m2 the highest total ventilation air flow rate sh
design.

sign ventilation air flow rates for residential buildings

eneral

ventilation air flow rates can be given on a national level based on one or more of
omponents:

r change rate for the dwelling;
L air flows for specific rooms;

air flows for specific rooms.

esign supply air flow rates

ives the default values for the three critéria. It is assumed that air is supplied in living ro
fed from wet rooms.

Table B.6 — Criteria based on pre-defined supply ventilation air flow rates:
total ventilation (1), supply air flow (2) and (3)

uld

the

Total ventilation in-_| Supply air flow Supply air flow based on perceived IAQ fof
Category |cluding air infiltration per person adapted persons
1) (2) (3)
q aB
1/(s'm?2) ach 1/(s-person) P
1/s (per person) 1/s(m2)
[
I1
111
I\%
NOTE The values assume that outdoor air is the primary source. Un-used outdoor air may be transferred from other
rooms. These values may be converted to 1/s/m?2 of floor area at national level depending on the average density of
occupation of dwellings.

Supply air flow for method 3 is based on Formula (1).
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Table B.7 — Design ACO; concentrations in occupied rooms and in bedrooms

Category

Design AC

07 concentra-

tion for occupied rooms

(ppm above outdoors)

Design ACO3 concentra-
tion for bedrooms

(ppm above outdoors)

[

11

I

IV

B.1

Thi
typ

5.3 Design extract air flow rates

5 annex gives values for the design extract air flow rate based on air flow rates by room a
e (qroom) are given in Tables B.8 and B.9.

Table B.8 — Design air flow rates by room and building type (qroom)

nd building

Number of

main rooms in
he dwelling

(=

Design extract air flow rates in’l/s

Kitchen

Bathroom or
shower with

or without toilets

Other wet
room

Toilets

Single in

dwelling

Multip

more in

le (2 or
dwelling)

G| | W | IN |-

and more

Cat

Tab

Table B.9 — Categories for predefined extract air flow rates

Category

Airflow rates defined in Table B.8

multiplied by

I

I1

111

I\%

or sirhilar system.

poory 4 appliés only if there is an additional range hood in the kitchen.

e B.9 gives a methodology for defining default design opening areas for natural ventilati
in dwelling. The opening areas shall be provided as supply/extract grilles, stack ducts, wing

bn systems
Jow grilles,

Table B.10 — Default design opening areas for dwellings (values to be defined on national
levels) — Values for bedrooms and living rooms may be given per m2 floor area or as fixed

values per room

Kitchen, bathrooms and toilets

Extract

m?2

Supply

Bedrooms and living rooms

m?2

Default design opening area

© IS0 2017 - All rights reserved
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B.1.6 Ventilation air flow rate during unoccupied periods

B.1.6.1 Non-residential buildings
In case the ventilation is shut off, the minimum amount of air to be delivered prior to occupation shall be:

In case the ventilation is lowered, the total air flow rate for diluting emissions from building shall be:

B.1.6.2 Residential buildings

The total AR flowazrratanoadad +o0 dal e ol At g pnataiale apaiccinnce chall b,
Hrow-ate-Heeaeato-atarwitnotHrah g gttt oS e sS5ioRsSSroroe:

B.2 Thejrecommended criteria for dimensioning of humidification and
dehumidification

For buildinjgs with no other humidity requirements than human occupancy (e.g. offices, schools and
residentiallbuildings), humidification or dehumidification is usually not needed.

Usually humidification or dehumidification is needed only in special buildingslike museums, certain
health car¢ spaces, process control, paper industry etc.). If humidification‘or-dehumidification is ysed
the values |n the Table B.11 is recommended as design values under desigh-conditions.

f

ot

Table B.11 — Example of recommended design criteria for the humidity in occupied spaces
humidification or dehumidification systems are installed

Designrelative humidity | Design relative humidity
for dehumidification for humidification

% %

Type of bhilding/space Category

—_—

Spaces whdre humidity
criteria arg set by human
occupancy

—_—

[
I

(Special spaces such as
museums, ¢hurches etc.
might requjre other limits)

It is recommended to limit the absolute humidity to 12 g/kg.
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Annex C
(normative)

How to define low and very low polluting buildings

The building is low or very low polluting if the majority of the interior materials are low or very low
emigbne-Low andvery low emittine materialsare stoneglassceramicsand non-treated-metal, which
are|lknown to show no emissions into indoor air, and materials that show low or very,low emissions
wheén tested in a ventilated test chamber after 28 days in line with international testing\standards, e.g.
CEN/TS 16516 or ISO 16000-3, ISO 16000-6, ISO 16000-9, ISO 16000-11, with the results calculated for
the[European Reference Room as specified in CEN/TS 16516.

Table C.1 — Criteria for the different building types

Very low emitting products for

SOURCE Low emitting products for LPB2 LPB1

Totpl VOCs TVOC (as in CEN/
TS 16516)

Forjmaldehyde

Any C1A or C1B classified carcino-
genlic VOC

R vplue (as in CEN/TS 16516)

The R value includes the pollutants with limit valites that have been identified.

C0111Spliance can be shown by presentation(of a test report, issued by a testing laboratory ¢onforming
to ISO/IEC 17025 or by showing a valid-attestation of compliance with any regulation o1 voluntary
labgl that includes the above (or moresstringent) limit values after 28 days storage in a venfilated test
chamber (or earlier).
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Annex D
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Examples of criteria for lighting

Table D.1 — Criteria for some buildings and spaces

Ref. Type of area, task or activity

Offices: writing, typing, reading, data processing

Conference and meeting rooms

Educational buildings: classrooms, tutorial rooms, classroom for evening classes
and adults education, auditorium, lecture halls

Educational premises: educational buildings, sports halls, gymhasiums, swim-
ming pools

Others

Table D.p — Daylight availability classification as a function.of the daylight factor D¢, j of the
raw building carcass opening and Dsya

Vlertical facades Rooflights Classification of daylight availability
Daylight factor, Dca Daylight factor, Pgna2
Dcajz 6%

6% > Dcajp 4%
4% > DCa,j > 2 %
Dcaj<2%
a  Values df Dsna > 10 % should be avoided due.to danger of overheating
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Indoor system noise criteria of some spaces and buildings

The values given in Table E.1 refer to noise due to building service systems inside the considered room.

Thble E.1 — Design equivalent continuous sound level, Lpeqnt [dB(A)] for continuous
Equivalent continuous sound
level
Buildin e of space
& Typ P LAeq, nT [dB(A]]
I Il 1
. . Living room
Residential
Bedrooms
Auditoriums
Places of assem- |Libraries
bly Cinemas
Museums
Retail stores
Commercial Department stores, supermar-
kets
Bedrooms
Hospitals Wards
Operatingtheatres
Hotel reoms
Hotels - -
Reception, lobbies
Small offices
Offices Landscaped offices
Conference rooms
Cafeterias
Restaurants Bars, dining rooms
Kitchens
Classrooms
Schools -
Gymnasiums
Sport Covered sport facilities
Service rooms, corridors
General -
Toilets

© IS0 2017 - All rights reserved
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Annex F
(normative)

Criteria for substances in indoor air

Table F.1, gives suggested guideline values for indoor and outdoor air pollutants.

In case of s
ventilation

Table F.1 — Guidelines values for indoor and outdoor air substances

Substance Indoor air quality guidelines

pecific indoor pollution, ventilation rates shall be adapted‘to optimize the diluting effe¢t of
and additional air cleaning strategies can be considered.
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Occupant schedules for energy calculations

Parameter
office, land- valiue Uit Diversity factor Emergycatcplation
scaped Clause-table ,\)\
Hour at day, N
START hours assumed Weekdays N° & ekends
Hour at day, END hours assumed (]//
Opdration Breaks, inside ‘\/\
time range hours assumed /\
days/week days Occupants | Appliances nghth\g Occupants | Appliapces | Lighting
hours/day hours ("OO
hours/year hours calculated h K\~
Occupants m2/pers |assumed 1 2, O
Occupants (Total) W/m2 |Calculated 2 P »
Occupants (Dry) W/m?2 calculated 3 \\\<
Infernal |Appliances W/m2 assumed 4 »
gpins Lighting 5 | @ )
Moisture produc- o
tion g/(m2,h) | calculated ) (’$
CO3 production 1/(m2, h) calculatetu\')7
Min T,op in unoc- O
cupied hours °C As@d 8
Max T,op in unoc- ’\C)
cupied hours °C \sumed 9
Min T,op, heat- @‘ .
ing/winter PN 7.2,TableB1.5| 10
Max T,op, cool- C)\
ing/summer °C 7.2, TableB1.5| 11
Ventilation rate CA
(min.) A2 1/(sm2) |6.3.2.2, 12
Set points |Max CO2 CQ"Z
tration Q?Q
outdoqﬂ~ ppm 6.3.2.3 13
i }ative
idity % 7.4, Table.11| 14
T
& (Max. relative
C | humidity % 7.4,Table1.11] 15
Lighting, illumi-
nance in working
areas Ix 7.5, TableK.1| 16
Domestic hot
water use 17
18
19
20
Other 21
22
23
24

© IS0 2017 - All rights reserved

31


https://standardsiso.com/api/?name=c0638a7fd3c3c060a97e62f86eee0d6f

IS0 17772-1:2017(E)

Annex H
(informative)

Default criteria for the thermal environment

This annex includes all default criteria for the thermal environment.

H.1 Default categories for mechanically heated and cooled buildings

Assuming flifferent criteria for the PPD-PMV (ISO 7730) different categories of the indoor environ
are establiphed. Recommended PPD ranges are given in the Table H.1. For the design an'd dimensi
further criteria for the thermal environment (draught, vertical air temperature”differences, f
temperatufe, and radiant temperature asymmetry) shall be taken into account (see Table H.3).

Table H.1 — Default categories for design of mechanical heated and’cooled buildings

Category Thermal state of the body as a whole
Predicted percentage of
dissatisfied Predicted mean vote
PPD PMV
%
I <6 -0,2<PMV<+0,2
11 <10 -0,5<PMV<+0,5
11 <15 -0,7<PMV <+0,7
IV <25 -1,0<PMV<+1,0

Table H.1 presents design values for the indoor operative temperature in buildings that have ac
heating sygtems in operation during wihter season and active cooling systems during summer seas

Assumed dlothing thermal insulation-level for winter and summer (clo-value) and activity level (1

ing

oor

tive
pn.

net-

value) are listed in Table H.2. Note that the operative temperature limits shall be adjusted when clothing
levels and /for activity levels atedifferent from the values mentioned in the table.

Table H.2 — Default design values of the indoor operative temperature in winter and summ
for bujildings with-mechanical cooling systems (for more examples see ISO/TR 17772-2)

er

Type“ofbuilding/space Category Operative temperature
°C
r":;llilllulll fUl r"{a}\illlulll fUl LUU};IIB
heating (winter | (summer season), ap-
season), approxi- | proximately 0,5 clo
mately 1,0 clo
Residential buildings, living spaces I 21,0 25,5
(bedrooms, living rooms, kitchens etc.) 10 200 26.0
Sedentary activity ~1,2 met 11 18,0 27,0
Y 16,0 28,0
NOTE A 50 % relative humidity level and low air velocity level (<0,1 m/s) is assumed.
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Table H.2 (continued)

Type of building/space Category Operative temperature
°C
Minimum for Maximum for cooling

heating (winter | (summer season), ap-
season), approxi- | proximately 0,5 clo
mately 1,0 clo

Residential buildings, other spaces I 18,0

(utility rooms, storages etc.) 10 16.0

Standing-walking activity ~1,5 met 111 14,0

Offices and spaces with similar activity [ 21,0 25,5
(single offices, open plan offices, con- 10 200 26.0
ference rooms, auditorium, cafeteria, d d
restaurants, class rooms, 111 19,0 27,0

Sedentary activity ~1,2 met v 18,0 28,0

NOTE A 50 % relative humidity level and low air velocity level (<0,1 m/s) isassumed.

Tabje H.3 gives default criteria for local thermal discomfort parameters for the three categories for
des]gn of buildings and HVAC systems.

Table H.3 — Local thermal discomfort design criteria

Draught Vertical air tem- Range of flogor temper- Radiant temperature asynjmetry
perature difference ature
(head-ankle)
DR Maximum air PD Temp. Dif4 PD Floor PD Warm Cool Cdol Warm
(Draught velocitya ferenceb surface ceiling wall ceiling wall
Rate) temperature
range
[%] winter | summer [%] [K] [%] [°C] [%] [K] [K] X1 [K]
[m/s]
[m/s]
Catepory | 10 0,10 0,12¢ 3 2 10 19to 29 5 <5 <10 <4 <23
Catepory I1 20 0,46 0,19 ¢ 5 3 10 19to 29 5 <5 <10 <4 <23
Catepory III 30 0,21 0,24c¢ 10 4 15 17 to 31 10 <7 <13 <8 <35

a ASsuming an activity level of 1,2 met, a turbulence intensity of 40 % and an air temperature equal to the operative temperature of pround 20 °C in
wintierand 23 °Cin summer,

b Difference between 1,1 and 0,1 m above the floor.

c When the air temperature is above 25 °C higher maximum air speeds are allowed and often even preferred (draught becomes pleasurable breeze);
but only under the condition that occupants have direct control over the air speed. See B1.3 for examples of operative temperature corrections.

For more information, see ISO 7730 and ISO/TR 17772-2.

H.2 Default acceptable indoor temperatures for buildings without mechanical
cooling systems

In Figure H.1 recommended ranges of indoor operative temperatures are presented for buildings
without mechanical cooling systems as function of the outdoor running mean temperature, defined
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below. This alternative method only applies for office buildings and other buildings of similar type
(e.g. residential buildings) used mainly for human occupancy with mainly sedentary activities, where
there is easy access to operable windows and occupants can freely adapt their clothing to the indoor
and/or outdoor thermal conditions, where thermal conditions are regulated primarily by the occupants
through opening and closing of openings (windows) in the building envelope.

During the summer season and during the shoulder seasons (spring and autumn) so-called adaptive
criteria (upper and lower temperature limits that change with the running mean outdoor temperature)
shall be applied (see the cat. I, Il and Il upper and lower limits in Figure H.1).

During the winter season, the same temperature limits shall be applied as presented in H.1 for buildings
with mechfnical cooling systems (winter upper and lower limits are not presented in Figure H.1)
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4,1°C)

e e

Figd

7 8 9 101112131415 16 1728719 20 21 22 23 24 25 26 27 28 29 30 31

0,.(°C)

running mean outdoor temperature °C
indoor operative temperature, °C

Cat. Il upperlimit

Cat. ILupper limit

Catflupper limit

Camfort temperature

Cat. I lower limit

Cat. I lower limit

Cat. Il lower limit

H.1 Default desi ] forthe-ind ti t t forbuildi i
ure H1 — Default design values for the indoor operative temperature for buildings without

mechanical cooling systems as a function of the exponentially-weighted running mean of the

outdoor temperature

The outdoor running mean temperature is calculated by means of Formula (H.1).

Orm = (1- @){ Ocd -1 + @*Oed -2 + A2 O¢q -3.....}

where

© IS0 2017 - All rights reserved
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Orm is the outdoor running mean temperature for the considered day (°C);
Oeg-1  is the daily mean outdoor air temperature for previous day;

a is the constant between 0 and 1 (recommended value is 0,8);

Ocg-i  is the daily mean outdoor air temperature for the i-th previous day.

The following approximate equation shall be used where records of daily running mean outdoor
temperature are not available:

Orm = (
The allowj

outdoor te
outdoor te

The equati
Category |

Category Il

Category Il

Hed -1 + 0,8 (’)ed -2 + 0,6 @ed -3 + 0,5 @ed -4 + 0,4 @ed -5 + 0,5 @ed -6 + O,Z @ed —7)/3,8

ible indoor operative temperatures of Figure H.1 are plotted against the running m
mperature @y This is defined as the exponentially weighted running mean of the d
mperature [see Formulae (H.1) and (H.2)].

bns representing the lines in Figure H.1 are:
upper limit: 0, = 0,33 Opp+ 18,8 + 2

lower limit: 6, =0,33 Oy + 18,8-3
upper limit: 0,=0,3360,+18,8+3
lower limit: 0, =0,33 Orm + 18,8 -4
[ upper limit: 0,=0,33 60 +18,8+4

lower limit: 6, =0,33 Oy + 18,8-5

1.2)

ean
aily

The dotted line in the middle refers to the optimal operative temperature. Formula (H.3) repres¢nts
this line:
0:.=0,330 + 18,8 (H.3)

where

6o is the indoor operative temperature, °C;

Orm | is the running.mean outdoor temperature, °C;

O¢ is the optimial operative temperature, °C.
The limits pnly apply when 10 °C < 6, < 30 °C.
H.3 Increased-airveloeity

Under summer comfort conditions with indoor operative temperatures > 25 °C artificially increased
air velocity can be used to compensate for increased air temperatures according to Table H.4 only if the
increased air velocity is under personal control. The correction value depends on the air speed range of
the appliance.
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Table H.4 — Indoor operative temperature correction (A@,) applicable for buildings equipped
with fans or personal systems providing building occupants with personal control over air
speed at occupant level

Average air speed, V, Average air speed, V, Average air speed, V,
0,6 m/s 0,9 m/s 1,2m/s
1,2°C 1,8°C 2,2°C
NOTE Anair speed over 0,8 m/s moves the normal office paper from the desk.

Table H.5 — Temperature ranges for hourly calculation of cooling and heating‘eénergy in three
categories of indoor environment

Temperature range foet | Temperatfire range
heating seasons, °C for cooling $easons, °C
Type of building or space Category )
Clothing approximately | Clothing approxi-
1,0 clo mately 0,5 clo
Redidential buildings, living spaces (bed- I 21,0 -25,0 23,5-25,5
rooms, kitchens, living rooms etc.) I 20.0-259 23.0-26.0
Sedentary activity ~1,2 met 11 18,04250 22,0 - 27,0
1\ 17,0-25,0 21,0 - 28,0

Redidential buildings, other spaces (utility |I 18,0-25,0
rodgms, storages etc.) I 16.0-25.0
Stapding-walking activity ~1,5 met 111 14,0-25,0
Offjces and spaces with similar activity I 21,0 - 23,0 23,5-25,5
(sijgle offices, open plan offices, conference gy 20.0 - 24.0 23.0-26.0
rooms, auditoria, cafeteria, restaurants, ’ ’ ’ !
clags rooms) 11 19,0 - 25,0 22,0-27,0
Sedentary activity ~1,2 met v 17,0-25,0 21,0-28,0

NOTE During the between heatjing.and cooling seasons (with &, between 10 °C and 15 °C) temperature ljmits that lie
in between the winter and summervalues may be used. Air velocity is assumed < 0,1 m/s and RH~40 % for hepting season
and|60 % for cooling season.

Thg mean design operative temperature can vary from the values shown to take account ¢f e.g. local
custom or a desire<for energy saving so long as the within-day variation from the design tgmperature
is within the given‘range, and the occupants are given time and opportunity to adapt to the modified
des]gn temperature.

Duijing between the heating and cooling seasons (with Oy, between around 10 °C and 15 °(), adjusted
upper-and lower temperature limits may be used that lie in between the winter and sumpmer values
meiptiohed in Table H.5.
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Annex I
(informative)

Basis for the criteria for indoor air quality and ventilation rates

1.1 Ge

Due to he

eral

Ith reasons the total minimum airflow rate during occupancy expressed as-l/s"per per

son

should never be below 4 1/s per person (see Table 1.3) and the WHO Guideline values in'Aifnex M is met.

The defaul

The defaul
pollutants
should be 3
differs frox

1.1.2 Mg

The design
from the o
systems. T

Formula (1)).

The ventil4

The total ¥
total venti
occupancy

A building
does not re

The categdry very low-polluting requires that the majority of building materials used for finishing|
faces meet thehational or international criteria of very low-polluting materials. An example

interior su
of how to d

Values for

Table I.

air flow rates given in this annex are design ventilation air flow rates.

air flow rates given in this annex assume complete mixing in the(fpom (concentratio
is equal in extract and in occupied zone). For non-residential buildings ventilation r
djusted by the ventilation effectiveness in accordance with EN 16798-3 if the air distribu
h complete mixing.

thod 1: method based on perceived air quality

ventilation rate is calculated from two components,(a) ventilation to dilute/remove pollu
ccupants (bio effluents) and (b) ventilation to remeove/dilute pollution from the building
he ventilation for each category is the sum of.thése two components as illustrated with

tion rates for occupants are presentedfor non-adapted.

entilation rate will then depend on-occupancy density and building type. Examples of]
ation rates for non-industrial, non-residential buildings based on these values with def
density are shown in ISO/TR.17772-2.

is a low-polluting building-if the majority of building materials are low emitting and acti
sult in pollution of thebuilding (e.g. smoking).

efine very low-polluting building materials is given in Annex C.

pccupants.{qp) only are listed in Table L.1.

h of
htes
fion

Fion
and
the

the

hult

ity

the

| = De51gn ventilation rates for sedentary, adults, non- adapted persons for dilutin
emissions(bioeffluentsH-frompeoplefor-differenteategories
Airflow per
Category Expected percent- non-adapted
age dissatisfied person
1/(s per person)
[ 15 10
I1 20 7
I11 30 4
1\% 40 2,5

The ventilation rates (qp) for the building emissions are given in Table 1.2.
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Table 1.2 — Design ventilation rates for diluting emissions from different type of buildings

Category Very low polluting build- | Low polluting building, | Non low-polluting build-
ing, LPB-1 LPB-2 ing, LPB-3
1/(s m2) 1/(s m2) 1/(s m2)
I 0,5 1,0 2,0
Il 0,35 0,7 1,4
11 0,2 0,4 0,8
v 0,15 0,3 0,6
Table 1.3 — Example of default design ventilation air flow rates for a single-persen ¢ffice of
10 m2 in a low polluting building (un-adapted person)
Category | Low-pollut- Airflow per Total design ventilation air flow rate for the
ing building non-adapted room expressed in differént ways
1/(s'm2) person 1/s 1/(s per person) 1/(s*m?2
1/(s per person)
[ 1,0 10 20 20 2
11 0,7 7 14 14 1,4
111 0,4 4 8 8 0,8
v 0,3 2,5 5,5 5,5 0,55

Table 1.3 shows the total ventilation rate is never lower than 4 1/s per person. The ventilation fate should
alwpys be higher than 4 1/s per person (minimum 4 1/8;per person for human emissions angl a part for
building and activity related emissions).

.13 Method 2: Method using limit values of substance concentration

The design ventilation rates are calculated based on a mass balance equation for the|substance
conpentration in the space taking inte-dccount the outdoor concentration.

If C0O2 is used as a tracer of human occupancy, the default limit values are extracted from Table [.4.
Further recommended criteriasfor the CO; calculation are included in ISO/TR 17772-2. The listed CO2
valiies can also be used for demand controlled ventilation.

standard COz emission of 20 L/(h per person)

Table 1.4 — Defaultdesign CO2 concentrations above outdoor concentration assurhing a

Category

Corresponding COz concentration
above outdoors in PPM for non-adapt-

ed persons

I

550 (10)

11

800 (7)

11

1350 (4)

I\%

1350 (4)

I.L1.4 Method 3: Method based on predefined ventilation flow rates

The design ventilation air flow rates can also be expressed as a required rate per person (1/(s per
person)) or as a required rate per m2 floor area (1/(s m2).

© IS0 2017 - All rights reserved
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Table 1.5 — Default predefined design ventilation air flow rates for an office

(un-adapted person)

If design r3
used for dg

The present example gives the same total ventilation as Method 1. Further examples-are give

ISO/TR 17

I.1.5 Ve

In case the
default: 1

In case the
from build

1.2 Default design ventilation air flow rates for residential buildings

Predefined
— totala

extrac

supply
— design
Any of the

Both the tg
calculated.

I.2.1 De

Category Total design ventilation air flow rate for
the room
1/(s per person) 1/(s m2)
| 20 2
11 14 1,
11 8 0,8

sign.

(72-2.

ntilation air flow rate during unoccupied periods

olume within 2 h of the zone to be ventilated.

ventilation is lowered for un-occupied periods, the totalair flow rate for diluting emiss
ng should be minimum 0,15 1/s-m?2 of floor area in all rooms.

ventilation air flow rates can be given based’on one or more of the following component]
r change rate for the dwelling;

L air flows for specific rooms;

air flows for specific rooms;

opening areas for naturalwventilation.
Criteria can be used-in-the design.

tal air flow rate\for the entire dwelling and the extract air flow rate from wet rooms shal
Either one ¢fithe criteria can be used in the design.

sign supply air flow rates

Table 1.6 gi

and extractedfrom wet rooms

es the default values for the three criteria. It is assumed that air is supplied in living ro

ventilation is shut off, the minimum amount of air to be delivefed prior to occupation if

ites are given for both per person and per m?2 the higher ventilation air flow rate should be

ons

| be
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Table 1.6 — Criteria based on pre-defined supply ventilation air flow rates:
Total ventilation (1), Supply air flow (2) and (3)

Total ventilation in- | Supply air flow Supply air flow based on perceived IAQ for
Category |cludingair infiltration per person adapted persons
1) (2) 3)
B
1/s,m?2 ach 1/s-per r 7
1/s (per person) 1/s(m?2)
I 0,49 0,7 10 3,5 0,25
it 042 076 7 255 0715
I 0,35 0,5 4 1,5 0,1
v 0,23 0,4

Supply air flow for Method 3 is based on Formula (1).

Thd
roo
ave

1.2

Thi
bui

values in Table 1.6 assume that supply air is outdoor air, or unused air ‘transferred
ms. These values may be converted to 1/(s m2) of floor area at national level depend
rage number of occupants in dwellings.

Table 1.7 — Design CO2 concentrations in occupied living rooms and bedroom

Category Design ACO3 concentra- Design ACO2 concentra-
tion for living rooms tion for bedrooms
(ppm above outdoors) (ppm above outdoors)
| 550 380
11 800 550
11 1350 950
1\ 1350 950

2,9 ACH¢

NOTE 1 The above values,correspond to the equilibrium concentration when
the air flow rate is 4,710 1/s per person for cat. I, II, IIl respectively and the
CO7 emission is 20 | /h“per person and 13,6 1/h per person for living rooms and
bedrooms respectively.

NOTE 2 Ford 10 m2 room (room height 2,5 m, 25 m3) 4; 7 and 10 1/s per person
correspond, with two persons in the room, to an air change rate of 1,2; 2,0 and

£ Design extract air flow rates

Table 1.8 — Design air flow rates by room and building type (qroom)

from other
ing on the

5 annex givesidefault values for the design extract air flow rate based on air flow rates by room and
ding type (qroom) given in Tables 1.8 and L9.

Number of main Design extract air flow rates in1/s
rooms in the Kitchen Bathroom or | Other wet room Toilets
dwelling shower with or
ith i1 Single in dwell- | Multiple (2 or
without toilets ing more in dwell-
ing)
1 20 10 10 10 10
2 25 10 10 10 10
3 30 15 10 10 10
4 35 15 10 15 10
5 and more 40 15 10 15 10
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Table 1.9 — Categories for predefined extract air flow rates

Category Airflow rates defined in B 2.8 multi-
plied by
I 1,4
11 1
111 0,7
1\% 0,5

Category 4 applies only if there is an additional range hood in the kitchen.

1.2.3 Design opening areas for natural ventilation

Table 1.10 gives a methodology for defining default design opening areas for natural ventilation systgms
in dwelling. The opening areas shall be provided as supply/extract grilles, stack ducts, Window gri|les,
or similar pystem. When designing with design opening areas, the local climatic conditions should be
taken into pccount.

Table I.10 — Default design opening areas for dwellings. Values for bedrooms and living rooms
may be given per m2 floor area or as fixed values per room

Extract Supply
Kitchen, bathrooms and toilets Bedrooms and living rooms
cm?2 cm?2
Default d¢sign opening area 100 per room 60 per room

1.2.4 Depsign ventilation air flow rate during unoccupied periods

The total gir flow rate needed to deal with building materials emissions and humidity reductiop is
between 0f1 and 0,15 1/(s'm2) of floor area, depending on the size and occupancy of the dwelling.

I.3 Thejrecommended criteriafor dimensioning of humidification and
dehumidification

For buildings with no other humijdity requirements than human occupancy (e.g. offices, schools and
residentiallbuildings), humidifigation or dehumidification is usually not needed.

Usually humidification of dehumidification is needed only in special buildings like museums, cerfain
health carg¢ spaces, pro€ess control, paper industry etc.). If humidification or dehumidification is ysed
the values |n Table I’hI' is recommended as design values under design conditions.

Table I.11 < Example of recommended design criteria for the humidity in occupied spacesl|if
humidification or dehumidification systems are installed

Type of building/space Category Design relative humidity | Design relative humidity
for dehumidification, % | for humidification, %
Spaces where humidity | 50 30
criteria are set by human 10 60 25
occupancy. (Special
spaces, such as museums, I 70 20

churches etc. may require
other limits)

Besides it is recommended to limit the absolute humidity to 12g/kg.
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The recommended air flow rates in .1 and 1.2 may in very cold climate increase risk for too try air.
In these cases, especially for IEQ category 1 and II is recommended to use humidity recovery. See
ISO/TR 17772-2 for further guidance.
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Annex ]
(informative)

Example on how to define low and very low polluting buildings

The building is low or very low polluting if the majority of the interior materials are low or very low

emitting.
are known

wwrand vary lan amitting maatariale arn ot glace caramiec and o traqtad o atal umlch
WaheVve TOVW-eHH RS ate e Sare-5toRe £ HeSaReRehR-tFedteaeta 7AWl

Ty ctroT

to show no emissions into indoor air, and materials that show low or very low emissjons
when testdd in a ventilated test chamber after 28 days in line with international testing standards [like
CEN/TS 16516 or ISO 16000-3, ISO 16000-6, ISO 16000-9, ISO 16000-11, with the results calculated for
the Europdan Reference Room as specified in CEN/TS 16516.

Table ]J.1 — Criteria for the different building types

SOURCE Low emitting products for low Very low. emitting products er
polluted buildings very.low polluted building

Total VPCs TVOC (as in CEN/ < 1,000 pg/m3 <300 pg/m3

TS 16516)

Formaldehyde <100 pg/m3 <30 pg/m3
Any C1A of C1B classified carcino- <5pg/m3 <5ug/m3

genic VOC

R value|(as in CEN/TS 16516) <1,0 <1,0

The R valug includes the pollutants with limit values that’have been identified.

Compliance can be shown by presentation of a tesbreport, issued by a testing laboratory confornjing
17025 or by showing a valid attestation of compliance with any regulation or volunfary
label that includes the above (or more stringent) limit values after 28 days storage in a ventilated fest

to 1SO/IEC

chamber (d

r earlier).
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Annex K
(informative)

Examples of criteria for lighting

Table K.1 — Examples of criteria for some buildings and spaces according to EN 12464

Ref. no. acc. to - Em

dN 12464-1:2011 Type of area, task or activity Ix

5.26.2 Offices - Writing, typing, reading, data processing, - 500
5.26.5 Conference and meeting rooms

5.36.1-5.36.3 Educational buildings - Classrooms, tutorial rooms, Classreom for evening 500

classes and adults education, Auditorium, lecture halls
5.36.24 Educational premises - Educational buildings - Spérts halls, gymnasiums, 300
swimming pools

NOTE  Specific use of visual tasks not yet identified. For detailed desigd spécific lighting standards like|[EN 12464-1
arefneeded.

Thble K.2 — Daylight availability classification as a fiinction of the daylight factor D¢, j of the
raw building envelop epéning and Dsya

Vertical Facades Rooflights
Daylight factor, Dca j Daylight factor Dsna
Dcajz6 % 7 % < Dsna?
6 % > Dcaj 24-% 7% >Dsnaz24 %
4% > DCayp= 2 % 4% >Dsnaz22%
DCa,j<2% 2% >Dsna=0%
a  Valuegof'Dsna > 10 % should be avoided due to danger of overheating

NOTE Besides the risk-of overheating also the risk of glare needs to be evaluated with incrdased use of
daylight (see ISO/TR 17772-2).
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Annex L
(informative)

Indoor system noise criteria of some spaces and buildings

Table L.1 — Examples of design equivalent continuous sound level, Laeq,nT [dB(A)] for

continuous sources
Equivalent Continuous Sound Level
Building Type of space Lpeq,nt [dB(A)]
I 11 111
. . Living room <30 <35 <40
Residential
Bedrooms <25 <30 <35
Auditoriums <24 <28 <32
Libraries <25 <30 <35
Places of assembly -
Cinemas <24 <28 <32
Museums <28 <32 <36
) Retail stores <35 <40 <45
Commercial
Department stores, supermarkets <40 <45 <50
Bedrooms <25 <30 <35
Hospitals Wards <32 <36 <40
Operating theatres <35 <40 <45
Hotel rooms <25 <30 <35
Hotels - -
Reception,lebbies <30 <35 <40
Small offices <30 <35 <40
Offices Landscaped offices <35 <40 <45
Eonference rooms <30 <35 <40
Cafeterias <35 <40 <45
Restaurants Bars, dining rooms <32 <36 <40
Kitchens <45 <50 <55
Classrooms <30 <34 <38
Schools -
Gymnasiums <35 <40 <45
Spert Covered sport facilities <35 <40 <45
Service rooms, corridors <35 <40 <45
General
loilets <35 <45 <55

The values given in Table L.1 refer to sound generated inside the considered room by building service
systems.

Further information in ISO/TR 17772-2.
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Annex M
(informative)

WHO health-based criteria for indoor air

Table M.1, second column gives suggested guideline values for indoor and outdoor air pollutants as

forr watad hutha WHO Eaorcomanaollutantce naindonye a1 voqiraranntc havuabaoan dafinad v t b WHO
IpHaeee Sy-tHe-rro—rer-Seme-porrtttahitsheoHhaserair¥e g reeRtsAave-seen-aeHe €y y .

For|those values only WHO outdoor requirements are presented, see the third column.

Table M.1 — WHO guideline values for indoor and outdoor air pollutants

WHO WHO
Pollutant indoor air quality guidelines 2010 A’ quah;g ggldellnes

Benzene No safe level can be determined -

15 min. mean: 100 mg/m3
1 h mean: 35 mg/m3

Carbon monoxide -
8h mean: 10 mg/m3

24 h mean: 7 mg/m3

Forjmaldehyde 30 min. mean: 100 pg/ms3 -

Naphthalene Annual mean: 10 pg/m3 -
1 h mean: 200.4tg/m3
Nitfogen dioxide 8/ -
Annual mean: 20 pg/m3

Polyaromatic Hydrocarbons (e.g. No saféJevel can be determined -

Benjzo Pyrene A B[a]P)
100 Bq/m3
Radon (sometimes 300 mg/m3, -
country-specific)
Tri¢hlorethylene No safe level can be determined -
Tetfachloroethylene Annual mean: 250 pg/m3

10 min. mean: 500 pg/m
24 h mean: 20 pg/m3
Ozgne - 8 h mean: 100 pg/m3

24 h mean: 25 pg/m3
Annual mean: 10 pg/m3

Sulfure dioxide -

Panticudate ' matter PM 2,5 -

24 h vooan- 00 yo /a3
= eahs zoymey

Annual mean: 20 pg/m3

Particulate matter PM 10 -

WHO air quality guidelines values may be considered as a reference for indoor air quality when no
other guidelines or national recommendations for indoor air quality value exist. Due to health effects
confirmed at lower concentrations than current limit values and carcinogenic effect, the level of PAHs,
particles, benzene should always be kept as low as possible.

In case of specific indoor pollution, ventilation rates shall be adapted to optimize the diluting effect of
ventilation and additional air cleaning strategies can be considered.
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Occupants schedules for energy calculations

Annex N
(informative)

If occupant schedules and internal loads are know these should be used for calculation of the energy
performange-

The followfing default occupant schedules (see Annex C) are examples that can be used as~inpuft to

calculations of energy use in a building, when a standard calculation is made and now spe¢ific values
are available for a project.
The criterip used for room temperatures, ventilation, and humidity are based on IEQ'building category
LPB-1. Als¢ for lighting the listed Lux-values are simplified. In a real space the lighting requirements
vary from ork place to work place depending on type of task.
The valued in the tables cannot be used as standalone criteria and input vald€es for design and endrgy
calculations. This document as a whole should be used.
In the exampple below a reference is given to the clauses and tables-in.this document where the values
come from|
I arlameter Office, Value | Unit Diversity factor Energy calculation
andscaped
I-'our atday, START 7 |hours Weekdays Weekends
I+our at day, END 18 |hours
. ireaks, inside
Operation | fange 0 |hours
time Jays/week 5 [days Occupants | Appliances | Lighting | Occupants | Appliances | Lighfing
Hours/day 11 | hours
Hours/year 2868 |hours h
ccupants 17 |m2/s ( |assumed 1 0 0 0 0 0
ccupants (Total) 7,0 |W/mZ/ |calculated | 2 0 0 0 0 0
ccupants (Dry) 4,74 W/m?2 |calculated | 3 0 0 0 0 0
Internal Appliances 12 |W/m2 |assumed 4 0 0 0 0 0
gains llighting 5 0 0 0 0 0
Noisture producs g/(m2,
tion 3,53 |h) calculated | 6 0 0 0 0 0
I/(m2,
07 production 1,10 |h) calculated | 7 0 0 0 0 0
48 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=c0638a7fd3c3c060a97e62f86eee0d6f

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols and abbreviations
	4.1 Symbols
	4.2 Abbreviations
	5 Interactions with other standards
	6 Design input parameters for design of buildings and sizing of heating, cooling, ventilation and lighting systems
	6.1 General
	6.2 Thermal environment
	6.2.1 Heated and/or mechanically cooled buildings
	6.2.2 Buildings without mechanical cooling
	6.2.3 Increased air velocity
	6.3 Design for indoor air quality (ventilation rates)
	6.3.1 General
	6.3.2 Methods
	6.3.3 Non-residential buildings
	6.3.4 Residential buildings
	6.3.5 Access to operable windows
	6.3.6 Filtration and air cleaning
	6.4 Humidity
	6.5 Lighting
	6.5.1 General
	6.5.2 Non-residential buildings
	6.5.3 Residential buildings
	6.6 Noise
	7 Indoor environment parameters for energy calculation
	7.1 General
	7.2 Thermal environment
	7.2.1 Seasonal and monthly calculations
	7.2.2 Hourly calculations
	7.3 Indoor air quality and ventilation
	7.3.1 General
	7.4 Humidity
	7.5 Lighting
	7.5.1 Non-residential buildings
	7.5.2 Residential buildings
	Annex A (normative)  Recommended criteria for the thermal environment
	Annex B (normative)  Basis for the criteria for indoor air quality and ventilation rates
	Annex C (normative)  How to define low and very low polluting buildings
	Annex D (normative)  Examples of criteria for lighting
	Annex E (normative)  Indoor system noise criteria of some spaces and buildings
	Annex F (normative)  Criteria for substances in indoor air
	Annex G (normative)  Occupant schedules for energy calculations
	Annex H (informative)  Default criteria for the thermal environment
	Annex I (informative)  Basis for the criteria for indoor air quality and ventilation rates
	Annex J (informative)  Example on how to define low and very low polluting buildings
	Annex K (informative)  Examples of criteria for lighting
	Annex L (informative)  Indoor system noise criteria of some spaces and buildings
	Annex M (informative)  WHO health-based criteria for indoor air
	Annex N (informative)  Occupants schedules for energy calculations
	Annex O (informative)  Occupants schedules for energy calculations
	Bibliography

