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Abstract 

The document provides a comprehensive overview of the guidance and requirements on ventilation 
and indoor air quality (IAQ) set by the Nordic authorities. It highlights the diversity in regulations and 
guidelines across the Nordic countries, including Denmark, Estonia, Finland, Norway, and Sweden. 
These regulations vary from binding legislative requirements to general guidance issued by various 
authorities, influencing the design and operation of ventilation systems. The document aims to 
gather important information related to these regulations to serve as a basis for future 
harmonization in the field. It addresses key issues such as minimum ventilation flow rates, carbon 
dioxide as an indicator, and target values for air pollutants. Each section presents the corresponding 
information for the different countries, providing a detailed comparison of their approaches. For 
instance, Denmark's regulations specify minimum supply air flow rates for different types of rooms, 
while Estonia's national annexes provide detailed ventilation requirements for new and renovated 
buildings. Finland's regulations emphasize the need for adjustable air flow rates based on actual 
usage, and Norway's building regulations harmonize with European standards, but without direct 
reference to the standards. Sweden's building code has recently been revised, with new regulations 
coming into effect in 2025. The document also includes an overview of the primary information in a 
table format, found in Appendix 1. It serves as a valuable resource for understanding the current 
state of ventilation and IAQ requirements in the Nordic countries and provides a foundation for 
future efforts to harmonize these regulations. Calculated examples of the airflow rate guidance 
applied to different indoor environments are shown in Appendix 2 

Introduction 
There is a wide variety of different regulations and guidelines concerning indoor air quality and 
ventilation in the Nordic countries. Some are binding, some are general guidance. There are 
legislative regulations issued by various authorities, and there are guidelines issued by industry 
actors; all these have the potential to influence how ventilation is designed and operated. 

As shown in the summary below, the guidance provided by actors in the different Nordic countries is 
often structured differently. Within the same country, different authorities may provide diverging 
guidance on the same factors. Typically, there are different authorities responsible for aspects 
related to the design of buildings, to occupational safety and health, to residential and public 
purpose buildings, respectively. 

Standards may be utilized differently in different countries. For example, in Denmark and Estonia, 
building related regulations refer to national and European standards. In Finland and Norway, 
instead the authorities give guidance and specify requirements without clear reference to standards. 
There are significant differences between the mandatory requirements and voluntary advice 
provided by the different countries. In Finland, the rules are mandatory on a detailed level, unlike in 
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Sweden, where, in addition to fairly general requirements, such as the obligation to prevent 
inconveniences, they are based on general advice regarding technical design and function. 
Noteworthy, the new Swedish building code, coming into effect in July 2025, makes general function 
requirements, but it does not provide any advice, and neither does in refer to any standards or other 
guidance.   

Purpose 
The purpose of the present document is to gather important information related to the guidance 
and requirements for ventilation and indoor air quality as set by the authorities in the Nordic 
countries. The intention is for the document to serve as a basis for future harmonization of this field.  

Contents and structure of the document 
Below, the following issues are addressed in consecutive order: 

• Minimum ventilation flow rate 
• Carbon dioxide as an indicator 
• Target values for air pollutants 

Under each heading the corresponding information is presented for Denmark, Estonia, Finland, 
Norway and Sweden. An overview of the primary information is presented in a table found in 
Appendix 1. Calculated examples of the airflow rate guidance applied to different indoor 
environments are shown in Appendix 2.  

The document is an attempt to summarize relevant information on the topic. However, in certain 
parts the information is the result of interpretations made by the authors, who do not claim that the 
information is complete.   

Minimum ventilation flow rate 
In this section guidance and requirements on minimum ventilation rates and related indicators are 
briefly summarized for Denmark, Estonia, Finland, Norway, and Sweden.  

Denmark: 

In living rooms and dwellings as a whole, the supply air flow rate should be at least 0.30 l/s per m² of 
heated floor area. The requirement applies generally, regardless of whether the dwelling is occupied 
or not. Bathrooms with shower/bath should have exhaust air flow of at least 15 l/s. Toilets without 
shower/bath should have exhaust air flow of at least 10 l/s. Kitchens with a stove should have an 
adjustable hood with an exhaust air flow of at least 20 l/s. 

In premises for childcare and education, there is a requirement that the ventilation may not be 
below 0.35 l/s per m² floor area, and the CO2 concentration may not exceed 1000 ppm. 

In areas other than living rooms and premises for childcare and education, ventilation should be 
designed and dimensioned with respect to the size and use of the space. The above information has 
been taken from the Building Regulations 2018 - revision 2022 (BR18). The Building Regulations refer 
to Danish Standard DS 447 which again refers to EN 16798-1.  
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Estonia 

For new buildings, ventilation requirements for non-residential buildings are provided in national 
annex of EN 16798-3:2017, EVS-906:2018 https://www.evs.ee/et/evs-906-2018 and in another 
national annex EVS-EN 16798-1:2019/NA:2019 https://www.evs.ee/et/evs-en-16798-1-2019-na-
2019, where air velocities, thermal comfort and ventilation for residential buildings are included. For 
major renovation of existing apartment buildings, detailed, room-based ventilation requirements are 
set in the regulation of renovation support since 2015, being originated from previous ventilation 
problems https://www.riigiteataja.ee/akt/110062022002. 

These national annexes regulating new buildings have similar power compared to building codes 
because ventilation and indoor climate regulations are not yet in force, however it has been in the 
preparation for a long time. For non-residential buildings, the national annex specifies airflow rate 
requirements which generally follow Category II values of EN 16798-1:2019, but they are specified as 
l/s per person and/or l/s per m² values provided in tables including a long list of typical rooms. For 
instance, in classrooms 8 l/s per person (4 l/s m²), in offices 10 l/s per person (1.5 l/s m²) and in 
meeting rooms 8 l/s per person (4 l/s m²) are required. EVS-EN 16798-1:2019/NA:2019 further 
specifies air velocity requirements and acceptable deviations, following also Category II values of EN 
16798-1:2019 for new buildings. It also specifies 0.42 l/s m² (0.6 h-1) and 7 l/s per person general 
ventilation requirements for new residential buildings. Energy performance regulation 
https://www.riigiteataja.ee/akt/107072020011 further specifies 0.42 l/s m² for single family and 0.5 
l/s m² for multifamily apartment buildings. 

For major renovation of apartment buildings, the regulation specifies slightly lower values, but these 
are provided as supply and extract air flow rates in L/s. Supply air flow rate design value is 10 l/s in 
living rooms and bedrooms at noise level no more than 25 dB(A). Extract air flow rate design values 
are 10 l/s in WC, 15 l/s in bathrooms (10 l/s in small apartments) and 8 l/s in kitchens (6 l/s in small 
apartments). To balance the air flows, supply airflow rates in small apartments and extract airflow 
rates in large apartments are to be increased, which is marked with “+” in Table 1. In kitchens, only 
general ventilation is required. Additional boost from cooker hoods has not been required, because 
it might need ducting and remodelling of existing kitchens furniture that can be challenging in 
renovation. 

  

https://www.evs.ee/et/evs-906-2018
https://www.evs.ee/et/evs-en-16798-1-2019-na-2019
https://www.evs.ee/et/evs-en-16798-1-2019-na-2019
https://www.riigiteataja.ee/akt/110062022002
https://www.riigiteataja.ee/akt/107072020011
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Table 1. Major renovation ventilation supply and extract airflow rate requirements applied for 
ventilation sizing in model dwellings. ACR is the air change rate of the whole dwelling. 

Apart-
ment 
type 

Floor 

area, 
Extract airflow rate, l/s Supply airflow rate, l/s ACR 

m² WC Bath-
room 

Kitc-
hen 

To-
tal 

Living 
room Bed1 Bed2 Bed3 Total h-1 

Single 
room 35 - 10 6 16 10+61 - - - 16 0.63 

1 bed-
room 55 - 15 8 23 10+21 10+11 - - 23 0.58 

2 bed-
rooms 70 10 15 8 33 10+21 10+11 10 - 33 0.65 

3 bed-
rooms 80 10+21 15+11 8+41 40 10 10 10 10 40 0.69 

1values marked with “+” indicate the addition to balance airflows 

 

Finland: 

In new buildings, there is a general requirement that it should be possible to reach a ventilation 
airflow rate of at least 6 l/s per person during the design occupancy period. Note that there may be a 
need for additional air flow depending on the intended use of the space. In addition to this 
requirement, the air flow should be at least 0.35 l/s per m² of floor area when the space is in use. 
However, the air flow in non-residential buildings may be reduced to 0.15 l/s per m² outside 
occupied hours. There is ambiguity regarding how this requirement should be met: whether there 
must be continuous low air flow or intermittent operation (alternating full flow and no flow), where 
the average fulfills the specified requirement. Unlike the other Nordic countries, Finnish regulations 
for new buildings specify a minimum total air flow of 18 l/s per dwelling. This is because small 
apartments may otherwise have too low an air flow (based on 0.35 l/s per m²). In all buildings, it 
must be possible to control the air flow rates based on the actual usage of the spaces. In residential 
buildings, it should be possible to increase the air flow rates up to +30 %, and also to reduce them if 
ventilation can be controlled at dwelling unit level, but not more than -60 % from the nominal design 
value. The above information has been taken from the Ministry of the Environment's regulation on 
indoor climate and ventilation in new buildings, 2017. 

For existing buildings, the employer must ensure that the workplace is healthy and safe to work 
(Occupational Safety and Health Act 738/2002). Decree of the Ministry of Social Affairs and 
Health (545/2015) set the demand for the health conditions of existing apartments and 
other living spaces.  

The air flow should be at least 0.35 l/s per m² of floor area in apartments, in all living rooms during 
use. However, it is permitted to reduce to air flow in dwellings as long as the indoor air CO2 
concentration action limit (1,150 ppm higher than the outdoor air CO2 concentration) is not 
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exceeded, provided that it is ensured that indoor air pollutant concentrations, temperature or 
humidity do not rise to levels that cause health hazards or risk of microbial growth. 

In addition, the air flow in schools, kindergartens, and other similar living spaces must be at least 6 
l/s per person during use. However, it is permitted to have a minimum of 4 l/s per person if it is 
ensured that the concentrations of pollutants or the temperature do not become so high that there 
is a risk of sanitary nuisance. Humidity must not pose a risk of microbial growth. 

The above information has been taken from the Ministry of Social Affairs and Health's regulation on 
sanitary conditions in housing and other living spaces, and on competence requirements for external 
experts, 2015. 

 

Norway: 

The absolute minimum requirements for ventilation in Norway are given in the national building 
regulations (Byggteknisk forskrift, TEK17). These are generally harmonized with class II in EN 16798-1 
(A national appendix will be published by the end of). For workplaces, the national health and safety 
inspectorate (Arbeidstilsynet) has also published requirements that largely harmonize with TEK17. 

Bedrooms in dwellings should have a ventilation flow of at least 7.2 l/s per person (expressed as 26 
m³/h per person) when the room is in use. The air flow in dwellings should also be at least 0.33 l/s 
per m² of floor area (expressed as 1.2 m³/h per m²). When the dwelling is not in use, the air flow 
may be reduced to 0.2 l/s per m² of floor area (expressed as 0.7 m³/h per m² of floor area). 

In general areas and premises, the air flow should be at least 26 m³/hour per person when the space 
is in use. Additionally, the air flow should be at least 0.69 l/s per m² (expressed as 2.5 m³/hour per 
m²) in premises. Exhaust air should be present in kitchens, toilets, and wet rooms. Acceptable 
exhaust flow rates are provided in Table 2 for residential settings and Table 3 for non-residential 
premises. 

 

Table 2. Requirements for exhaust air flows in residential settings according to the national building 
regulations (Byggteknisk forskrift, TEK17), Norway. 

Room type Basic flow (m³/h) Forced flow (m³/h) 
Kitchen 36 108 

Bath 54 108 
Toilet 36 36 

Laundry room 36 72 
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Table 3. Requirements for exhaust air flows in non-residential settings according to the Building 
Technical Regulations (Bygteknisk forskrift, TEK17), Norway. The regulation also specifies 
requirements regarding extracting air from parking garages. 

Room type Basic flow (m³/h) Anm. 
Bath/ shower 54 Per shower 

Toilet 36 Per wc/urinoar 
Elevator shafts 30 Per m² elevator shaft 

Basement room 2,5 Per m² gross area 
 

The information above is gathered from Building technical regulations (Bygteknisk forskrift, TEK17) 
with pertaining guidance (published by Direktoratet for byggkvalitet, 2017). 

 

Sweden: 

Unless otherwise stated, the information given below relates to the Swedish building code which will 
be in effect until June 2026. In July 2025 a new building code will come into effect (both codes will 
be valid in parallel for one year). 

In new buildings and in conjunction with major renovations, the building code, by The Swedish 
National Board of Housing, Building and Planning (Boverket), requires a minimum outdoor air flow 
rate of 0.35 l/s per m² floor area as a general requirement for residential, office, schools etc. In 
residential buildings the air supply may be reduced to 0.1 l/s per m² when no one is at home. The 
ventilation may never be shut off in residential settings.   

According to the building code the entire occupied zone shall be ventilated. As advice, this shall be 
considered to be met if the local ventilation index is at least 90 % (ref. Nordtest Method NT VVS 114), 
or the air change efficiency is at least 40 % (ref. Nordtest Method NT VVS 047). The outdoor air shall 
be supplied in rooms for occupancy, “cleaner rooms” (bedroom, living room, office room, classroom 
etc.) and extracted from “less clean” rooms (toilets, kitchen etc). 

Recirculation of air back to occupied rooms is allowed but must be arranged with precaution. The 
recirculated air may not cause annoyance or negative health effects. Recirculation is not allowed 
from kitchens, WCs etc. In residential buildings, recirculation is allowed only within each apartment 
(thus, you are not allowed to deliberately spread air between apartments).  

Note: The Swedish building code is in the process of revision. A new version comprising the 
parts relating to ventilation and indoor air quality has been on a referral during 2023-2024 
(https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-
byggande/byggregelsystemet/nya-byggregler/).  

The new building code is planned to come into effect 1 July 2025, and it will have quite a 
different structure compared to the present. The authority (Boverket) states that there is 
reason for less detailed legislative prescriptions, and that the new building code is intended to 
be highly flexible. One important detail is that it will be up to the industry/practitioners to 

https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/byggregelsystemet/nya-byggregler/
https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/byggregelsystemet/nya-byggregler/
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develop criteria and to define methods to verify the solutions implemented, i.e. to verify that 
the requirements are met. The contents of the new Swedish building code are not presented 
in this document. However, it is noted that quantitative requirements are made for residential 
buildings (but not for non-residential). The values correspond to the guidance given by the 
Swedish Public Health Authority (0.35 l/s per square meter and 4 l/s per person). 

In residential buildings, the Swedish Public Health Authority requires at least 0.35 l/s per square 
meter floor area, with additional requirements of at least 0.5 Air changes per hour (ACH), and of at 
least 4 l/s per person (FoHMFS 2014:18). For schools, day care centers, and public buildings, the 
public health authority requires at least 0.35 l/s per square meter floor area plus an extra 7 l/s per 
person. As a benchmark the public health authority states that indoor sources should not add more 
than 3 grams of moisture per cubic meter of air. 

The Swedish Work Environment Authority requires that the supply of outdoor air, during the time of 
work, normally shall be at least 7 l/s per person plus an extra 0.35 l/s per square meter floor area in 
indoor work environments such as offices, schools, etc. (AFS 2020:1 Arbetsplatsens utformning). The 
authority also states that a higher ventilation rate may be needed if the activity level is above 
sedentary and if building products have not been selected to ensure minimized emissions. It is 
recommended that the air change efficiency should be at least 40%.  The supply air should normally 
be introduced in rooms where high hygiene standards are necessary, whereas the extract air should 
be taken from rooms with lower air quality standards. It is required that inspections and 
maintenance are carried out and documented on a regular basis.  

Guidelines issued by Swedvac recommend specific minimum exhaust airflow rates in kitchens, 
bathrooms and toilets, see Appendix 1.  

 

Carbon dioxide as an indicator 
Carbon dioxide concentration is used as an indicator in all of the considered countries; Denmark, 
Estonia, Finland, Norway and Sweden. 

Denmark: 

In Denmark, building regulations (Executive order on building regulations 2018 (BR18) - Ministry of 
Transport, Building and Housing) specify that the concentration should be kept below the target value 
of 1000 ppm in premises for childcare and education. The same limit is recommended as guidance for 
other indoor environments where people are the main source of pollution. 

Estonia 

National annex EVS-906:2018 for non-residential buildings and energy performance regulation 
https://www.riigiteataja.ee/akt/107072020012 specifies a CO2 maximum indoor value of 1000 ppm 
(400 ppm outdoor) for new buildings. In meeting rooms, cinemas and theaters EVS-906:2018 accepts 
1200 ppm. In the energy regulation, 1000 ppm value is to be used as a setpoint to control demand-
controlled ventilation in any building with demand-controlled ventilation system.  

  

https://www.riigiteataja.ee/akt/107072020012
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Finland: 

The Ministry of the Environment's regulation on indoor climate and ventilation in new buildings (2017) 
states that the addition of carbon dioxide indoors should not rise above 800 ppm above the 
concentration in outdoor air. The outdoor concentration is typically around 400 ppm, which means 
that indoor concentration should not exceed approximately 1200 ppm. For existing buildings, the 
Social and Health Ministry's regulation on sanitary conditions in homes and other living spaces applies. 
According to this regulation, the addition of CO2 should not exceed 1150 ppm above the outdoor level. 
Therefore, the target value for indoor air concentration is approximately 1550 ppm. 

Norway: 

Carbon dioxide is also used as an indicator in Norway, but Norwegian regulations do not specify a 
target value. However, it is recognized by Norwegian authority 
(https://www.arbeidstilsynet.no/tema/inneklima/) that ventilation rates are connected with CO2 
leve. For example, if the ventilation in classrooms is lower than recommended, the CO2 level rises 
above 1000 ppm. This will lead to an excess of dry cough, runny nose and nasal congestion 
compared to classrooms where CO2 is lower than 1000 ppm. 

Sweden: 

The Swedish Public health authority states, as general guidance, that a CO2 concentration that goes 
above 1000 ppm more that occasionally is an indication of too low ventilation rate with respect to 
the number of occupants (FoHMFS 2014:18). 

 

Target values for air pollutants 
Odor, comfort, and humidity are used as indicators in all the Nordic countries, but quantified target 
values for the presence of air pollutants in non-industrial environments are only given in Norway, 
Estonia and Finland. In Norway, the Building Technical Regulations (Bygteknisk forskrift, TEK17) with 
pertaining guidelines (published by the Directorate for Building Quality, 2017) specify target values for 
particles (PM10 <50 µg/m³) and nitrogen dioxide (NO2 <50 µg/m³). In Finland, the Social and Health 
Ministry's regulation on sanitary conditions in homes and other living spaces specifies target values 
for a range of air pollutants in existing buildings: TVOC 400 μg/m³, individual VOCs 50 μg/m³, 2,2,4-
trimethyl-1,3-pentanediol diisobutyrate (TXIB) 10 μg/m³, 2-ethyl-1-hexanol (2EH) 10 μg/m³, 
Naphthalene 10 μg/m³, Styrene 40 μg/m³, Formaldehyde 50 μg/m³ (annual mean), 100 μg/m³ (30 
min). Estonian EVS-EN 16798-1:2019/NA:2019 operates with WHO values, but includes additionally 
TVOC 200 μg/m³, individual VOCs 50 μg/m³ and man-made fibres 0,2 fibres/cm² in the dust fallen to 
the surface during two weeks. However, as being IAQ problem indicators, there is practically no way 
to use these values in the design. 

The Swedish building code (the version in effect until June 2026) requires that Buildings shall be 
designed, and their installations must be designed and placed in a way that ensures that the level of 
pollutants in the supply air does not exceed the applicable limit values for outdoor air. Additionally, 
air supplied to rooms should not be treated in a way that worsens the air quality beyond that of the 
outdoor air supplied to the ventilation system (BFS 2014:3). As general advice, the Air Quality 

https://www.arbeidstilsynet.no/tema/inneklima/
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Ordinance (2010:477), sets out environmental quality standards for certain pollutants in outdoor air, 
See Appendix 3. 

International guidance 
The World Health Organization (WHO) has released guidelines for both outdoor and indoor air 
quality. Additionally, the European Commission subgroup on EU-LCI values (https://single-market-
economy.ec.europa.eu/sectors/construction/eu-lci-subgroup/eu-lci-values_en) is developing health-
related reference values for assessing pollutants emitted from building products. The goal is to 
achieve EU harmonization in this area, and they establish/suggest what is called the Lowest 
Concentration of Interest (LCI values) for a range of substances. Furthermore, target values from 
many different parts of the world are collected and published by a committee (STC34) within the 
International Society of Indoor Air Quality and Climate (ISIAQ) (https://ieqguidelines.org/). These 
sources of information may influence the Nordic ways of working with ventilation and indoor air 
quality issues. However, they are not further discussed in the present document. 

  

https://single-market-economy.ec.europa.eu/sectors/construction/eu-lci-subgroup/eu-lci-values_en
https://single-market-economy.ec.europa.eu/sectors/construction/eu-lci-subgroup/eu-lci-values_en
https://ieqguidelines.org/
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Appendix 1. Brief summary of guidance and requirements on ventilation set by the Nordic authorities 
 

Parameter 
category Denmark Estonia Finland Norway Sweden 

Minimum 
ventilation 
rate 

Residential  
0.30 l/s per m² floor 
area (regardless of 
occupancy state).  
 
Unoccupied 0.15 l/s per 
m². 
 
Bathrooms with 
shower/bath exhaust air 
flow of at least 15 l/s.  
 
Toilets exhaust air flow 
10 l/s. Kitchens with a 
stove hood exhaust air 
flow of at least 20 l/s. 
 
Premises for childcare 
and education  
 
 
CO2 concentration may 
not exceed 1000 ppm 
 

Specified in national 
annexes to European 
standardization.  
 
Examples 
 
General: 
Classrooms 8 l/s per 
person (4 l/s m²),  
Offices 10 l/s per person 
(1.5 l/s m²)  
Meeting rooms 8 l/s per 
person (4 l/s m²). 
New residential 0.42 l/s 
m² (0.6 h-1) and 7 l/s per 
person  
 
Energy performance 
regulation stipulate: 
Single family 0.42 l/s m² 
Multifamily 0.5 l/s m². 
 
Major renovation of 
apartment buildings: 

New buildings 
Occupied 6 l/s per person 
or 0.35 l/s per m² of floor 
area (the bigger value 
chosen)  
 
Unoccupied 0.15 l/s per 
m² (non-residental). New 
buildings 18 l/s per 
dwelling.  
 
All new buildings: It must 
be possible to control the 
air flow rates based on 
the actual usage. In 
residential buildings: up 
by +30 % and down by no 
more than -60 % from the 
nominal design value. 
 
Existing buildings 
Occupied 6 l/s per person 
(4 l/s per person if it is 
ensured that there is no 

Residential 
Occupied 0.33 l/s per m² 
of floor area (1.2 m³/h 
per m²). 
 
Unoccupied 0.2 l/s per m² 
of floor area (0.7 m³/h 
per m² of floor area). 
 
Occupied bedrooms 7.2 
l/s per person (26 m³/h 
per person).  
 
Exhaust airflow rates in 
Table 2. 
 
General areas and 
premises 
Occupied 7.2 l/s per 
person (26 m³/h per 
person).  
 
Add 0.69 l/s per m² (2.5 
m³/hour per m²).  

Residential  
Occupied 0.35 l/s per m² 
floor area.  
 
4 l/s per person 
 
Minimum 0.5 air changes 
per h. 
 
Unoccupied 0.1 l/s per  
m². 
 
Recommended exhaust 
air: 
Kitchen 10 l/s + forced  
Kitchenette 15 l/s 
Bath with openable 
window 10 l/s 
Bath without openable 
window 15 l/s 
WC 10 l/s 
 
Non-residential  
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Never below 0.35 l/s 
per m² of floor area 
during occupied hours. 
 
Other areas than the 
ones mentioned above, 
ventilation should be 
performed considering 
the size and use of the 
space. 
 
Reference to Danish 
Standard DS447 which, 
in turn refers to EN 
16798-1. 

Supply air flow rate 10 l/s 
in living rooms and 
bedrooms. 
 
Extract air flow rate 10 l/s 
in WC, 15 l/s in 
bathrooms (10 l/s in small 
apartments) and 8 l/s in 
kitchens (6 l/s in small 
apartments). 

risk of sanitary nuisance, 
non-residental).  
Occupied 0.35 l/s per m² 
of floor area (dwellings). 

 
Exhaust airflow rates in 
Table 3.  
 

7 l/s per person plus 0.35 
l/s per m² floor area. 
 
Local ventilation index 
>40% or Air change 
efficiency >90%  
(acc. to Nordtest 
methods). 
 

Carbon 
dioxide as 
indicator 

Premises for childcare 
and education  
Specification <1000 
ppm 
 
Other indoor 
environments 
Recommendation 
<1000 ppm 

Non-residential buildings 
Meeting rooms, cinemas 
and theaters ≤1200 ppm 
 
New buildings ≤1000 ppm  
 
Info: ca 400 ppm 
outdoors.  
 
1000 ppm to be used as a 
setpoint in any building 
with demand-controlled 
ventilation. 

New buildings 
Not more than 800 ppm 
above outdoors (typically 
around 400 ppm) 
Consequently, the indoor 
concentration should not 
exceed ca 1200 ppm.  
 
Existing buildings  
Not more than 1150 ppm 
above the outdoor level. 
Consequently, the indoor 
concentration should not 
exceed ca 1550 ppm. 

Carbon dioxide is used as 
an indicator. No formal 
target values specified. 
 

Work-places, schools and 
child-care premises 
Guidance < 1000 ppm 
should not be exceeded 
more than occasionally. 

Target 
values for  TVOC 200 μg/m³ 

 
TVOC 400 μg/m³  
 

PM10 <50 µg/m³)  
 

The level of pollutants in 
the supply air may not 
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air 
pollutants 

Individual VOCs 50 μg/m³  
 
Man-made fibres 0,2 
fibres/cm² in dust settled 
during two weeks. 

Individual VOCs 50 μg/m³ 
 
2,2,4-trimethyl-1,3-
pentanediol diisobutyrate 
(TXIB) 10 μg/m³ 

 
2-ethyl-1-hexanol (2EH) 
10 μg/m³ 

 
Naphthalene 10 μg/m³ 

 
Styrene 40 μg/m³ 

 
Formaldehyde  
Annual mean 50 μg/m³ 
30-minutes 100 μg/m³ 

Nitrogen dioxide (NO2 <50 
µg/m³). 

exceed the applicable 
limit values for outdoor 
air, with reference to the 
information given in 
Appendix 3. 
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Appendix 2. Calculated examples of the airflow rate guidance applied to different 
indoor environments 
 

The airflow rate examples presented in this appendix have been calculated to meet the national 
guidance summarized in Appendix 1. In addition, calculations have been made to meet the guidance 
specified in REHVA Guidebook GB 25 which also is summarized in the proposal by Nordic Ventilation 
Group, REHVA and EUROVENT: Model Indoor Environmental Quality regulation aligning with new 
provisions of the 2024 EPBD recast (REHVA/NVG). For non-residential settings, results are presented 
both for the assumption of low emitting materials and very low emitting materials. The examples 
have been calculated for the kinds of indoor environments summarized in Table A2.1. 

It is important to note that the calculations have been made in accordance with the minimum 
requirements set by the authorities. For example, in Finland, when designing non-residential 
buildings, the minimum requirements set by the authorities are rarely followed; instead, the 
calculations are typically based on the Indoor Climate Classification. The input to the calculations for 
the Finnish cases are based on FINVAC guides that have replaced the annexed tables that were 
previously in the decree of the Ministry of the Environment – the guides support the 
implementation of data provided in the Table of Appendix 1 in this report.  

For the residential examples it has been assumed that when air flow passes from supply terminals in 
bedrooms to exhaust terminals in wet-rooms and kitchen, it can also be utilized to pass via the living 
room, which in some cases can influence the dimensioning air flow rate. For both residential and 
non-residential cases, the airflow rates mentioned here are determined solely with respect to indoor 
air quality, not comfort cooling. 
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Table A2.1. Types of indoor environments considered in the examples. 

Type Parameter 
Small apartment Floor area 25 m2 

Ceiling height 2.4 m 
N = 1 person 
One kitchenette and one bathroom/WC 

Medium apartment Floor area 50 m2 
Ceiling height 2.4 m 
N = 2 people 
Two rooms: One living room 25 m2 and one bedroom 15 m2 
One kitchen and one bathroom/WC 

Large apartment Floor area 100 m2 
Ceiling height 2.4 m 
N = 4 people 
Four rooms: One living room 30 m2, two bedrooms 15 m2 and one bedroom 
10 m2 
One kitchen and one bathroom/WC plus one further WC 

Cell office Floor area 12 m2 
Ceiling height 2.7 m 
N = 1 person 

Big office room Floor area 100 m2 
Ceiling height 2.7 m 
N = 12 people 

Classroom Floor area 60 m2 
Ceiling height 3.0 m 
N = 30 people 

 
Figure A2.1 and A2.2 show that, for small apartments, especially the Danish regulation, but also the 
Norwegian and the Swedish regulations, lead to higher airflow rates compared to the other counties. 
This is due to the required exhaust airflow rates in the kitchen and bathroom. 
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Figure A2.1. Calculated examples of airflow rate guidance (l/s per m2 floor) applied to apartments of 
different sizes.  

 

 
Figure A2.2. Calculated examples of airflow rate guidance (l/s per person) applied to apartments of 
different sizes.  
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Figure A2.3. Calculated examples indoor carbon dioxide concentrations resulting from the airflow 
rate guidance. It is assumed that the outdoor concentration is 400 ppm and that the CO2-generation 
is 18 l/h per person. 

 

 

Figure A2.4. Calculated examples of airflow rate guidance (l/s per m2 floor) applied to non-
residential settings of different types.  
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Figure A2.5. Calculated examples of airflow rate guidance (l/s per person) applied to non-residential 
settings of different types.  

 

 

Figure A2.6. Calculated examples indoor carbon dioxide concentrations resulting from the airflow 
rate guidance. It is assumed that the outdoor concentration is 400 ppm and that the CO2-generation 
is 18 l/h per person.  
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rates are higher there compared to the other countries.  

As indicated in Figure A2.6, the CO2 guidance of a maximum indoor concentration of 1000 ppm is 
dimensioning the airflow rate in the three Danish examples, in the Swedish classroom example, and 
in the REHVA/NVG example for very low polluting materials. Furthermore, it can be noted that the 
Finnish classrooms have less stringent ventilation requirements than the classrooms in the other 
countries.  
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Appendix 3. The Swedish environmental quality standards (Miljökvalitetsnormer)  
 

The Swedish environmental quality standards (Miljökvalitetsnormer) for outdoor air are set out in 
the Air Quality Ordinance (2010:477). These standards help to protect human health and the 
environment and to comply with the requirements of the EU directives 2008/50/EC and 
2004/107/EC. 

The Swedish building code requires that buildings shall be designed, and their installations shall be 
designed and placed so that the level of pollutants in the supply air does not exceed the applicable 
limit values for outdoor air. As general advice it is stated that environmental quality standards for 
certain pollutants in outdoor air are set out in the Air Quality Ordinance (2010:477).  

To comply with the Swedish Building code, air supplied to buildings must not contain pollutant 
concentrations exceeding the values specified in the table below.  
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