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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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European foreword

This document (prEN 15665:2024) has been prepared by Technical Committee CEN/TC 156 “Ventilation
for buildings”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 15665:2009 and CEN/TR 14788:2006.
In addition to a number of editorial revisions, the following main changes have been made:

— a distinction between “prescriptive approach” and “performance-based approach” (based on the
performance assessment method) has been made;

— a (normative) National Annex A, with open templates for the prescriptive approach and
performance-based approach has been added.
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Introduction

The main role of ventilation is to replace the air in order to ensure an acceptable indoor air quality. It also
helps to maintain the integrity of the building and improve the comfort of its occupants by controlling the
humidity to avoid too low and too high humidity. But this document only focuses on indoor air quality.

Ventilation dilutes natural background pollutants such as substances emitted by furnishings, building
materials and cleaning products used in the building, odours, metabolic CO, and water vapour.

Ventilation also dilutes specific pollutants from identifiable local sources such as toilet odours, water
vapour from the kitchen or bathroom.

Design of ventilation systems commonly considers other aspects like energy use, acoustics, draught,
outdoor pollutants and cleaning and maintenance, though these are not covered in detail in this
document.

There are both risks for the occupants and the building in terms of IAQ, specifically of relative humidity
(one indicator for indoor air quality and thermal comfort).

IAQ can be controlled by the following means: source control, ventilation, and potentially air filtration or
air cleaning.

This document is intended to support any regulation or standard at national level by giving guidance to
those with responsibility for producing requirements and standards for residential ventilation systems.
It includes a national annex template for fixing choices and setting primary ventilation requirements at
national level. A filled in national annex, is directly usable by the designer for precise requirements on
design of a ventilation system.

This document has a link to EN 16798-1 and EN 16798-7, in which basic information on possible indoor
air quality requirements can be found, and gives information on how to calculate air flow rates in
buildings.
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1 Scope

This document provides guidance for the design of ventilation systems for basic ventilation in residential
buildings to achieve an acceptable indoor air quality. It gives two approaches:

— prescriptive approach;
— performance-based approach.
This document establishes guidelines for the usage of both the prescriptive and performance-based

approaches. This document specifies performance indicators that can be used with the performance-
based approach.

This document partly covers intensive ventilation for indoor air quality purposes.

This document concerns residential buildings but primarily focuses on dwellings (flats, apartments, and
houses) and is also applicable to parts of other types of residential buildings.

This document is applicable to, but not limited to:

— mechanical ventilation;
— natural ventilation;
— hybrid ventilation.

This document does not apply to:

— dilution of tobacco smoke or radon and other soil gases;

— ventilation of garages, roof voids, sub-floor voids, wall cavities and other spaces in the structure,
under, over or around the living space;

— providing air for combustion appliances;

— air cleaning (e.g. portable stand-alone air cleaners to clean the indoor air);

— air humidification or de-humidification;

— thermal comfort in regard to overheating aspects.

This document does not deal with the assessment of energy performance of buildings.
2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for the use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/
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3.1
ventilation
air replacement by purpose-provided means

Note 1 to entry:  “purpose-provided means” implies design and characterizes knowledge of main characteristics
allowing assessment so that requirements on ventilation are fulfilled.

Note 2 to entry:  Ventilation can be combined with air treatment.

3.2
basic ventilation
ventilation to achieve primary ventilation requirements under normal circumstances

3.3
intensive ventilation
ventilation at increased air replacement rate for a specific purpose limited in time

3.4
natural ventilation
ventilation whose operating principle is based solely on the effect of wind and the stack effect

Note 1 to entry:  Open windows can be used for natural ventilation, if they are purpose-provided.

3.5
mechanical ventilation
ventilation whose operating principle is based solely on the operation of fans

3.6

hybrid ventilation

ventilation whose operating principle is based on the combination or alternation of natural ventilation
and mechanical ventilation

3.7
airing
air replacement by means that are not purpose-provided

Note 1 to entry:  Usually done through manual opening of doors or windows or both.

3.8

stack effect

pressure difference caused by the difference in density between indoor air and outdoor air due to their
temperature difference

Note 1 to entry: ~ With increased height difference between openings and temperature difference between indoor
and outdoor air, the stack effect flow increases.

3.9

habitable room

main room

room dedicated to living, sleeping or dining purpose

EXAMPLE living room, bedroom, dining room, home office
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3.10

service room

wet room

room dedicated to cooking, washing, defecating or urinating purpose

EXAMPLE kitchen, bathroom, laundry, toilet

3.11
circulation room
room with no specific allocation except circulation within the building

EXAMPLE corridor, hall, stairwell

3.12
vent
opening in the building shell intended for passage of air

EXAMPLE externally mounted air transfer device, intake air terminal device, roof outlet or window designed
for the purpose of air replacement

3.13
intake vent
vent through which air is taken from outside the building

3.14
exhaust vent
vent through which air is discharged to outside the building

3.15
residential
relating to where people live

3.16

primary ventilation requirement

requirement aiming to quantify a level of indoor air quality to be achieved or an amount of air
replacement to be achieved

3.17
descriptive requirement
requirement in the form of a specified technical solution

EXAMPLE minimum opening area

3.18
performance-based requirement
requirement in the form of a goal to be achieved

3.19
IAQ parameter
quantity that enables the characterization of indoor air quality, in whole or in part

EXAMPLE CO, concentration
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3.20
performance indicator
quantity that indicates a performance

EXAMPLE Number of hours under or above a humidity threshold.

3.21
supply air
air from a ventilation installation or air conditioning installation entering a room

3.22
transferred air
air which passes from a room to another room

Note 1 to entry:  Transferred air is extract air from one room and supply air for the other room.

3.23
extract air
air from a room entering a ventilation installation or air conditioning installation

3.24
ventilation system
combination of a ventilation installation and the enclosure it serves

3.25
package
group of objects, plans, or arrangements that are related and offered as a unit

3.26

ventilation system package

ventilation installation package

package intended for the realisation of a ventilation installation

Note 1 to entry:  An installation ready package.

3.27
exposure
concentration of a given substance a person is exposed to

3.28
cumulative exposure
exposure that a specific person experiences over a given period of time

4 Abbreviated terms

For the purposes of this document, the abbreviations given in Table 1 apply.

Table 1 — Abbreviated terms

Abbreviated terms Designation

ACH Air Change Rate

BAC Building Automation and Control
CO, Carbon dioxide
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Abbreviated terms Designation

EMATD Externally Mounted Air Transfer Devices
EN European Standard

[IAQ Indoor Air Quality

PM Particulate Matter

RH Relative Humidity

STR Ventilation strategy

SVOC's Semi-Volatile Organic Compounds

VOC's Volatile organic compounds

5 Limitation of the use of options and technical solutions

This document describes various options and technical solutions. Limitations of the use of these options
and technical solutions may be provided in a national annex. If a national annex is created it shall be done
in accordance with the template given in Annex A.

Examples of filled in templates are given in Annex B.

NOTE The reason for this possible limitation is that not all options and technical solutions are relevant for all
national conditions (e.g. climatic conditions).

These options and technical solutions concern:

— the ventilation strategies, operating principles and controlling equipment (see Clause 7);
— the primary ventilation requirements (see Clause 8);

— the choice of the performance-based approach (see Clause 8 and Clause 9) or the prescriptive
approach (see Clause 8 and Clause 10) or both approaches;

— the performance assessment method (see Clause 11).

6 Main purpose and other design aspects of ventilation
6.1 Main purpose of ventilation

The main purpose of ventilation is to achieve an acceptable indoor air quality (basic ventilation) with
relevant IAQ parameters (e.g. CO,, VOC's, water vapour).

Ventilation is also an important mean of controlling humidity in a building in order to reduce the risk of
condensation on building walls and materials.

Basic ventilation covers normal circumstances. Ventilation can sometimes be increased for a specific
purpose for a given period of time (intensive ventilation). This can be done whatever the operating
principle (mechanical ventilation, natural ventilation or hybrid ventilation).

Airing is another possible option to supplement a ventilation system for such increase of the air
replacement rate.

However, ventilation can have consequences, possibly negative, such as energy use or unwanted draught.
The main possible consequences of ventilation are listed in 6.2 and are not further detailed in this
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document. The design of a ventilation system should take these consequences into account to minimize
their possible negative effects.

6.2 Other design aspects related to ventilation
6.2.1 Energy use

During the design of the ventilation system, the following possible aspects of energy use related to
ventilation should be considered:

— the energy use for heating and cooling;

— the energy use for the transport of the ventilation air (fan electrical energy);
— the energy use for the control equipment;

— the energy use for humidification or de-humidification.

When designing a ventilation system, [AQ should be considered together with the energy implications,
although the assessment of energy performance of buildings is not dealt with in this document.

NOTE EN 16798-5-1, EN 16798-5-2 and CEN/TR 16798-6 are about calculation of energy requirements for
mechanical and air-conditioning systems.

Some aspects of the energy use due to ventilation can also be an output of the performance assessment
method (see Clause 11).

6.2.2 Acoustics
During the design of the ventilation system, the following possible aspects of acoustics should be
considered:

— the noise from the inside environment;
— the noise from the outside environment;

— the noise generated indoors and outdoors by the ventilation system itself (e.g. fans, dampers, air
flows and actuators).

The noise caused by the ventilation system can cause nuisance to the occupants and hence influence their
use of the ventilation system.

NOTE EN 16798-1 provides basic information on possible acoustic criteria, but acoustic criteria can also be
found, e.g. in national legislation.

6.2.3 Draught

During the design of the ventilation system, unwanted draught possibly caused by ventilation air flows
should be considered.
This draught can cause nuisance to the occupants and hence influence their use of the ventilation system.

NOTE EN ISO 7730 and EN 16798-1 provides basic information on possible criteria on draught.
6.2.4 Outdoor pollutants

During the design of the ventilation system, the outdoor air quality should be considered.

Technical solutions to handle outdoor pollutants include, for example, proper placement of intake vents,
filtration, demand controlled ventilation based on outdoor air quality or air cleaning.
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NOTE For mechanical ventilation systems, information on filtration and its classification is available in
EN 16798-3.

6.2.5 Operation, maintenance and cleaning

Cleaning and maintenance of the ventilation installation are necessary to maintain the performance of

the ventilation system over time.

During the design of the ventilation system, the following aspects should be considered:

— accessibility to the components to be replaced (e.g. filters);

— accessibility to the components to be cleaned (e.g. ducts, fans, air transfer devices or air terminal
devices);

The use of filters can also help to protect the ventilation system against fouling.

NOTE1 Information about requirements for ductwork components to facilitate maintenance of ductwork
systems is available in EN 12097,

NOTE 2  Information about cleanliness of ventilation system is available in EN 15780,

NOTE 3  For design and operation it is possible that the relevant usage of the rooms, and the requirements, in
particular, are done in writing in a usage agreement. Such a usage agreement is often between the building owner,
designer and user. An example of a usage agreement during operation is given in Annex J.

7 Technical aspects of a ventilation system

7.1 General

Ventilation strategy, controlling system and operating principle are technical aspects that can be used to
define a ventilation system. These aspects are combined together during the design of the ventilation
system (see Clause 9 and Clause 10).

7.2 Ventilation strategy (ventilation organization plan)

The ventilation strategy is a detailed plan that defines the path of air within a building.

The ventilation strategy is usually based on a distinction between habitable rooms, circulation rooms and
service rooms. It may however also include other rooms. These other rooms are treated like habitable
rooms or service rooms or treated separately depending on the expected generated indoor pollution.
Examples of other rooms are storage room, dressing room, home gym room and garage.

One of the main principles of a good ventilation strategy is to avoid spreading of pollutants within the
building. Air from service rooms is therefore not suitable for recirculation or transfer to other rooms.

Different ventilation strategies can have different impact on the energy use (see 6.2.1); transferring air
from one room to another is therefore often considered.

Examples of ventilation strategies are given in Table2 and Figures1 to 7. Additional ventilation
strategies may be defined in a national Annex A.
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Table 2 — Examples of ventilation strategies

Ventilation strategy Description
STR

Supply of air in all habitable rooms and service rooms
STR1 Extraction of air from all habitable rooms and service rooms
There is no provision for ventilation of circulation rooms

Supply of air in all habitable rooms
Transfer of air in all circulation rooms from habitable rooms

STR 2 Transfer of air in all service rooms from circulation rooms (or habitable rooms
if not connected to circulation room)

Extraction of air from all service rooms

Supply of air in all habitable rooms
Transfer of air in all circulation rooms from habitable rooms

Transfer of air in all service rooms from circulation rooms (or habitable rooms

STR 3 . . .
if not connected to circulation room)

Extraction of air from all service rooms
Extraction of air from some or all habitable rooms

Supply of air in circulation rooms
Transfer of air in all habitable rooms from circulation rooms

STR 4 Transfer of air in all service rooms from circulation rooms (or habitable rooms
if not connected to circulation room)

Extraction of air from all habitable rooms (except those that transfer air to a
service room) and service rooms

Supply of air in some habitable rooms (HR1) (e.g. rooms mainly occupied
during the night)

Transfer of air in all circulation rooms from these habitable rooms

Transfer of air in all other habitable rooms (HR2) (e.g. rooms mainly occupied

during the day) from circulation rooms (or first mentioned habitable rooms

STRS (HR1) if not connected to circulation room)

Transfer of air in all service rooms from last mentioned habitable rooms (HR2)
or from circulation rooms

Extraction of air from all service rooms and from last mentioned habitable
rooms not connected to a service room

Supply of air to some of the habitable rooms and some of the service rooms
Extraction of air from the other habitable rooms and other service rooms
STR6 Transfer of air in all circulation rooms from rooms with supply of air

Transfer of air in all rooms with extraction of air from circulation rooms (or
from rooms with supply of air if not connected to a circulation room)

Supply of air in all habitable rooms and service rooms.
STR 7 Extraction of air from all habitable rooms and service rooms.
Transfer of air in circulation rooms from habitable rooms.

Transfer of air from circulation rooms in habitable rooms.
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circulation room
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Figure 1 — Illustration of ventilation strategy STR 1
PN
\
1 2 3
1 2 3
% / e
Key
habitable room
circulation room
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Figure 2 — Illustration of ventilation strategy STR 2
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Figure 3 — Illustration of ventilation strategy STR 3
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Figure 4 — Illustration of ventilation strategy STR 4
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Figure 5 — Illustration of ventilation strategy STR 5
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Figure 6 — Illustration of ventilation strategy STR 6
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Figure 7 — Illustration of ventilation strategy STR 7

7.3 Operating principle

7.3.1 Mechanical ventilation

Mechanical ventilation can be subdivided into three different types:

— fan assisted bidirectional ventilation that employs fans in both the supply air and extract air sides;
— fan assisted exhaust ventilation that employs fans in the extract air side only;
— fan assisted supply ventilation that employs fans in the supply air side only.

With fan assisted exhaust ventilation, fans in the extract air side induce underpressure inside the
building. This underpressure enables air to enter the building through intake vents, e.g. externally
mounted air transfer devices.

With fan assisted supply ventilation, fans in the supply air side induce overpressure inside the building.
This overpressure enables air to flow out of the building through exhaust vents, e.g. extract air terminal
devices, cowls or externally mounted air transfer devices.

Stack effect and wind are not taken into account in the design of mechanical ventilation systems but can
have an impact on the actual performance of the system.

NOTE1  For externally mounted air transfer devices see EN 13141-1].

Transfer of air within the building can be realized with internally mounted air transfer devices, door
undercuts or fan and possibly a ductwork.

Depending on the number and position of fans, a distinction can be made between:

— decentralized ventilation system (individual fans for each served room);
— centralized ventilation system at the level of the dwelling (common fans for one dwelling);

— centralized ventilation system at the level of the building (common fans for several flats or
apartments in a building).
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The fans and the possible ductworks are selected and sized to realize the design air flow rate in each room
served by the ventilation system.

NOTE 2  Pressure drop calculation that is necessary for selecting and sizing fans and ductwork is out of the scope
of this document.

NOTE 3  For design guidance on typical mechanical ventilation systems (including possibilities for designers to
organize the ventilation strategies in terms of air distribution from room to room), see Annex D.

7.3.2 Natural ventilation

The operating principle of natural ventilation is based solely on the effect of wind and the stack effect.

Pressure differences generated by the wind and stack effect can vary in time because of variation of wind
speed or direction and variation of temperature difference between inside and outside. This can cause
variation of air flow rate or air flow direction. These effects can spread polluted air from one room to
another and can decrease the air flow rate through intake vents or exhaust vents in certain rooms, if not
controlled correctly.

The pressure differences can be sufficient to provide air flow rates in the room under certain conditions.
It depends on the position of vents in the building envelope and on the building layout (number of fagades,
number of floors, height difference between supply and exhaust, etc.). Intentional design of ventilation
openings for natural ventilation should be carried out by including the building itself.

Natural ventilation can be subdivided into three different types:
— single-sided ventilation that relies on one or several openings located in the same facades or roof of

a building or room;

— stack ventilation (also called “thermal buoyancy” or “stack effect”) that relies on openings located at
different heights in the fagades or roof of a building or room;

— cross ventilation that relies on openings located on different facades or roof of a building or room.

NOTE For design guidance on typical natural ventilation systems, see Annex E.

7.3.3 Hybrid ventilation

The operating principle of hybrid ventilation is based on the combination of natural and mechanical
ventilation. The basic control of this combination can be either alternating or simultaneous. It can consist
of a basic system and a supporting system. The basic system is the part of the hybrid ventilation that
provides the majority of the ventilation in normal operation. A basic mechanical ventilation and a basic
natural ventilation system, without splitting into “majority” is also possible. This classification can be
based, for example, on a frequently occurring operating case (operating time, outdoor conditions, etc.).
The basic system shall be designed for this case. In planning, the basic system is typically designed first.
In the case of alternative mechanical/natural ventilation, the system in use is the basic system.

Hybrid ventilation can be subdivided into three basic hybrid operation principles and two different
controlling strategies.

Basic hybrid operating principles:
— Dbasic system natural ventilation, supported by mechanical ventilation, (e.g. fan assisted natural

ventilation);

— basic system mechanical ventilation, supported by natural ventilation, (e.g. stack and wind assisted
mechanical ventilation);
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— two basic systems comprising of mechanical and natural ventilation, (e.g. basic system operating in
heating season is mechanical ventilation, basic system operating in cooling season is natural
ventilation).

Basic control:

— alternatively natural and mechanical ventilation:

— hybrid ventilation that is based on the alternation of fully autonomous natural ventilation and
mechanical ventilation depending on actual need;

— simultaneous natural and mechanical ventilation:

— hybrid ventilation that is based on simultaneous operation of fully autonomous natural
ventilation and mechanical ventilation.

NOTE For design guidance on typical hybrid ventilation systems, see Annex F.
7.4 Control equipment

Control equipment of a ventilation system enables to vary the air flow rate within the building.
Justification for controlling a ventilation system is:

— to adapt the air flow rate according to the ventilation needs;
— to limit the ingress of pollutants during outdoors pollution peaks.

Potential benefits of controlling a ventilation system can be, e.g.:

— to improve the indoor air quality;

— to control lower and upper bounds of relative humidity;

— to achieve low energy use in the heating season or cooling season;
— toreduce energy use of fans;

— to limit the heating-up power in intermittently heated spaces.

There are typical controls that can be applied:

— no control: the ventilation system runs constantly with fixed settings;
— manual control: the ventilation system runs in manual operation;
— time control: the ventilation system runs according to a schedule;

— presence control: the ventilation system runs according to the presence of people whatever their
number;

— demand control: the ventilation system runs according to the measure of the actual value of one or
several variables supposed to reflect the ventilation needs. In practice, demand control needs one or

several measuring elements.

More information about control equipment is given in Annex G.

Documents
Document Sharir@Hub

Full document details: 25/30499938 DC


http://www.avadocuments.com/doc/25-30499938-dc
http://www.avadocuments.com/doc/25-30499938-dc

prEN 15665:2024 (E)

Manual control of ventilation systems is not always efficient because human operators (people) are not
fully able to differentiate between acceptable and not-acceptable indoor air quality on their own.

A distinction, based on the extent to which ventilation of the rooms is controlled in common (mutually),
can be made between:

— central control: common control of the air flow rate for all rooms;

— zonal control: common control of the air flow rate for all rooms of a zone and control of the air flow
rate in two or more zones separately, at least one zone is made of more than one room;

— local control: control of the air flow rate for all rooms separately.

Description of all zones with a detailed list of rooms is needed in case of zonal control.

EXAMPLE Zonal control can be based, e.g. on a repartition of rooms between a “day zone” (e.g. living room,
dining room, home office) and a “night zone” (e.g. bedrooms).

NOTE Information on possible controls criteria, which have an impact on energy declaration and functional
range for mechanical ventilation systems, are listed in EN 13142:2021, Annex A.

There is a large variety of possible combinations of control extents and types of controller input variables,
see Table 3.

Based on similar controller input variables, the potential for air flow rate reduction (compared with a
constant air flow rate situation) is higher with local control than with zonal control or central control.

Table 3 — Possible combinations of control extents and types of controller input variables

Type of controller input Control extent
variables Local control Zonal control Central control
Single-room related Applicable Applicable Applicable
controller input variables It needs at least one | It needs at least one
controller input controller input
variable per room variable per zone
Multi-room related Not applicable Applicable Applicable
controller input variables It needs at least one
(none of them covering controller input
rooms across different variable per zone
zones)
Multi-room related Not applicable Not applicable Applicable
controller input variables (at
least one of them covering
rooms across different zones
or covering all rooms
together)

Typical application of control of ventilation systems in dwellings is given in Table 4 as a function of the
room type. The selection of the most relevant variables depends on the different sources of pollutants of
concern in the considered room or set of rooms. This is given as an example only and does not prevent
any other application.
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Table 4 — Typical application of control of ventilation installations in dwellings

(except manual control)

Room Control Variable
Whole dwelling Time control —
Whole zone Demand control CO, concentration
Air humidity
Kitchen Presence control —
Demand control CO, concentration
Air humidity
Bathroom Demand control Air humidity
Laundry Demand control Air humidity
Toilet Presence control —

Demand control

Volatile organic compounds

(VOC’s) concentration
CO, concentration

Living room, dining room, home
office

Presence control

Demand control

CO,, concentration

Air humidity

Bedroom

Time control

Presence control

Demand control

CO, concentration

Air humidity

Classification of controls may be used for the whole ventilation installation or for different parts of it (e.g.

supply side and extraction side).

7.5 Building airtightness

Air leakages in the building envelope as well as the wind and stack effect can disrupt the operation of
certain ventilation systems by modifying the pressure differences between rooms themselves or between
inside and outside the building. These effects can spread polluted air from one room to another (by
affecting the path of air foreseen in the ventilation strategy) and can decrease the air flow rate through
intake vents or exhaust vents in certain rooms.

The magnitude of disruption can be limited by the ventilation system design or thanks to a sufficiently
good airtightness of the building.

The application of certain ventilation systems may be limited to a minimum level of building airtightness.

8 Primary ventilation requirements and design approaches

8.1 General

This document describes two design approaches allowing to set a framework for designing a ventilation
system, that is either the prescriptive approach or the performance-based approach. Each of these design
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approaches consists of several elements, among others additional requirements and conditions of use
that may be given in a national Annex A.

The design approach also involves different target groups, such as national standardization bodies,
manufacturers, or designers (see Clause 8). These two design approaches are illustrated in Figure 8 and
Figure 9.

For further information on comparison between the two design approaches, see Annex C.
8.2 Expression of primary ventilation requirements
Designing a ventilation system is based on primary ventilation requirements. This document does not set

the primary ventilation requirements but gives guidance for the expression and use of these
requirements.

Primary ventilation requirements aim to quantify the level of indoor air quality to be achieved or the
amount of air replacement to be achieved. In general, primary ventilation requirements consist of a set
of several requirements.

It is possible to express the primary ventilation requirements based on performance indicators related
to air flow rates only, related to IAQ only, or both in two parallel approaches. If these parallel approaches
are allowed, the primary ventilation requirements shall be equivalent. The performance assessment
method in Clause 11 can be used to demonstrate this equivalency.

EXAMPLE A set of several primary ventilation requirements could consist of, e.g. CO,, related requirement,
humidity related requirement and an air flow rate related requirement.

Primary ventilation requirements can be set at the design stage or imposed by external constraints (e.g.
regulation or contract) or both.

NOTE EN 16798-1 is a possible reference to set these primary ventilation requirements.

According to the performance principle, the primary ventilation requirements shall be expressed in terms
of performance. The primary ventilation requirements shall be independent of any technical solutions.

Descriptive requirements are not appropriate as primary ventilation requirements. It is however possible
to use descriptive requirements (such as e.g. minimum opening area) in the prescriptive approach to fulfil
the primary ventilation requirements (see 8.4).

Primary ventilation requirements based on air flow rates shall be given as air flow rates per room for
each type of room of a residential building.

Basic air flow rates may be different for different types of room and can be expressed based on:

— afixed air flow rate per room (e.g.1/s or m3/h);
— an air flow rate per floor area (e.g. 1/s'm? or m3/h-m2); or

— an air flow rate per person (e.g. 1/s-pers or m3/h-pers) with corresponding rules for setting the
nominal occupancy per room.

The following air flow rates shall be specified per room:

— basic ventilation air flow rate;
— minimum air flow rate.
Additional air flow rates such as intensive ventilation air flow rates may be specified for the room or the

whole dwelling (e.g. peak air flow rate for cooking periods or specific pollution activities).
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