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Agenda
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• Main drivers of regulatory changes in air filtration

• Responding to those new challenges

• Panel discussion with the authors of Guidebook 11
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History of Guidebook 11 

Main changes of the 5th Edition from 2026 compared to the 2020 edition:

• Complete adoption of EN ISO 16890 within the relevant European HVAC standards, 
including EN 16798-3, EN 13053, and VDI 6022

• Initial adoption of ISO 16890 in relevant American ASHRAE standards such as 
ASHRAE 62.1, ASHRAE 241, and ASHRAE 189.1

• Recent development of guidelines related to airborne pathogen removal, largely 
driven by the COVID-19 pandemic

• Integration of the recently developed classification system for gas-phase air filters 
in EN ISO 10121-3

• The inclusion of relevant research findings published since the previous edition



MAIN DRIVERS OF REGULATORY CHANGE
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Main drivers of regulatory change

1. New WHO Air Quality Guidelines 2021

2. COVID-19 Pandemic
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1) New WHO Air Quality Guidelines 2021

• World Health Organization published new Air Quality Guidelines in September 2021

• Update of former WHO Air Quality Guidelines from 2005

• Quantitative health-based recommendations for air quality, expressed as long- or short-term 

concentrations of a number of key air pollutants.

• Executive Summary: “The global burden of disease associated with air pollution exposure exacts a 

massive toll on human health worldwide: exposure to air pollution is estimated to cause millions of deaths 

and lost years of healthy life annually. The burden of disease attributable to air pollution is now estimated 

to be on a par with other major global health risks such as unhealthy diet and tobacco smoking, and air 

pollution is now recognized as the single biggest environmental threat to human health.”**

• „The present guidelines are applicable to both outdoor and indoor environments globally. Thus, 

they cover all settings where people spend time.”**

**WHO global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide

https://www.who.int/publications/i/item/9789240034228
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1) New WHO Limits for key Air Pollutants

**WHO global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide

https://www.who.int/publications/i/item/9789240034228
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2) COVID-19 Pandemic

• Airborne transmission via virus 
containing aerosols

• Typical size range: 0,2 µm to >5 µm

• Mainly via recirculated air

https://www.bbc.com/news/world-53329946



RESPONDING TO NEW CHALLENGES



151)WHO Air Quality Guidelines 
& Related Ventilation Standards

Particle Filter 
Standard

EN ISO 16890-1

Molecular Filter 
Standard

EN ISO 10121-3

Application Standards
EN 16798-3

Eurovent 4/26

Application Standards
EN 16798-3

Eurovent 4/23
VDI 6022
EN 13053
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Which filter standard for which pollutant?

EN ISO 16890-1 for particle filters

• Filter classes for:
– PM1

– PM2,5

– PM10

– Coarse dust

• Example: ISO ePM1 60% 

• Removes  60% of PM1  (>70% of PM2.5)

EN ISO 10121-3 for molecular filters

• Filter classes for: 
– NO2

– Ozone

– SO2

– Toluene (VOC)

• Example: NO2 LD 85 (Light Duty 85%)

• Removes 85% of NO2

2 in 1 filter

particle & molecular
filter in one filter stage
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EN ISO 16890

• EN ISO 16890 fully replaced EN 779:2012 in 2018

• HVAC standards (e.g. EN 16798-3, VDI 6022, EN 13053) today only reference to 
filter classes acc EN ISO 16890

• Old EN 779 filter classes like M5 or F7 do not exist anymore

• A one-to-one translation of old to new filter classes is not possible

• A tentative comparison between EN 779:2012 and EN ISO 16890 classification 
system is given in Table 7.3 of REHVA Guidebook 11

• The above mentioned HVAC standards replaced the filter requirements like this:

M5   ISO ePM10 50%

F7  ISO ePM1 50%
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EN ISO 16890

Filters are classified according their fractional efficiency (ePM1, ePM2.5, ePM10, Coarse)

1. the initial fractional efficiency is tested

2. The filter is discharged in an isopropanol chamber, to remove electrostatic charge

3. The fractional efficiency is tested again (ePMx, min)

4. The average fractional efficiency gives the ISO rating, e.g. ISO ePM1 60%

5. For ISO ePM1 & ISO ePM2.5 filters, ePMx, min needs to be at least 50%

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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EN ISO 16890 – Efficiency / Particle Size

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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EN ISO 10121-3

• Full title: Test methods for assessing the performance of gas-phase air cleaning 
media and devices for general ventilation - Part 3: Classification system for 
GPACDs applied to treatment of outdoor air

• First classification system for gas phase filters – limited to supply air applications

• Filter classes for:
– Ozone

– SO2

– NO2

– Toluene (VOC)

– Example: NO2 LD 85 

     (Light Duty 85%)

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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EN ISO 10121-3 Classification 

A: HD 85

B: MD 80

D: vLD 15

C: LD 70

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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EN 16798-3:2025

• Full title: Energy Performance of buildings – Ventilation for buildings – Part 3: 
For non-residential buildings – Performance requirements for ventilation 
and room conditioning systems

• Revision of EN 16798-3 published in Autumn 2025

• Pollutant limits based on new WHO Air Quality Guidelines from 2021

• Particle filter requirements based on EN ISO 16890

• Gas filter requirements based on EN ISO 10121-3
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Outdoor Air Categories - EN 16798-3:2025

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Outdoor Air Categories - Particles

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Outdoor Air Categories - Gases

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Supply Air Categories - EN 16798-3:2025

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Supply Air Categories - Particles

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Supply Air Categories - Gases

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Particle Filters - EN 16798-3:2025

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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Calculating multistage Filter Efficiencies 

Eurovent 4/23 - Selection of EN ISO 16890 rated air filter classes for general ventilation applications

ePM1 60%

+ = ePM1 84%
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Gas Filters - EN 16798-3:2025

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 

Quote 1 from EN 16798-3:2025:“In case, that more than one of those gases (NO2, SO2, Ozone) 
exceeds the limits, at least the gas with the highest exceedance (in percent of limits) shall be 
considered.” 

Quote 2 from EN 16798-3:2025: “The selection of gas filters shall consider a reasonable lifetime 
for the specific application.”
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Example Calculation Office Milan City

Location:  Milan City

Airflow rate:  3.400 m³/h per filter

Time of operation: 6.000 h/a

SUP category: SUP 2 

Pollutant Mean value
µg/m³

Corresponding 
ODA class

SUP 2
Limit value (µg/m³)

Exceeding 
SUP 2 limit

PM2.5 20 ODA 3 (P) ≤ 2,5 800%

O3 115 ODA 3 (G) ≤ 30 383 %

NO2 40 ODA 3 (G) ≤ 5 800%

SO2 5 ODA 1 (G) ≤ 20 -

Air quality statistics | Maps and charts | European Environment Agency (EEA)

https://www.eea.europa.eu/en/analysis/maps-and-charts/air-quality-statistics-dashboards?activeTab=8a280073-bf94-4717-b3e2-1374b57ca99d
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Example Calculation Milan - PM

Air quality statistics | Maps and charts | European Environment Agency (EEA)

Pollutant Mean value
µg/m³

Corresponding 
ODA class

SUP 2
Limit value (µg/m³)

Exceeding 
SUP 2 limit

PM2.5 20 ODA 3 (P) ≤ 2,5 800%

https://www.eea.europa.eu/en/analysis/maps-and-charts/air-quality-statistics-dashboards?activeTab=8a280073-bf94-4717-b3e2-1374b57ca99d
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Example Calculation Milan - Gases

* Eurovent 4/26 –Selection of molecular filters for supply air for general ventilation rated according to ISO 10121-3

Pollutant Mean value
µg/m³

Corresponding 
ODA class

SUP 2
Limit value (µg/m³)

Exceeding 
SUP 2 limit

O3 115 ODA 3 (G) ≤ 30 383 %

NO2 40 ODA 3 (G) ≤ 5 800%

SO2 5 ODA 1 (G) ≤ 20 -

Expected filter lifetime in 
Milan City:*
LD – around two weeks
MD –around eight weeks
HD –around eight months
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Possible Filter Solutions for Milan City

1. 2-Stage Filtration : 1) Particle Filter, 2) Combination Filter (PM2.5 efficiency 84%)

2. 3-Stage Filtration: 1) Particle Filter, 2) Gas filter, 3) Particle Filter (PM2.5 efficiency 84%)
ePM1 60%

ePM1 60% ePM1 60%

Lifetime against NO2 
around two weeks! 

Ozone HD 95
NO2 HD 85

ePM1 60%
Ozone HD 85
NO2 LD 85

Lifetime against NO2 
around eight months! 
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2) COVID-19 - Airborne Transmission

• Typical size range of infectious aerosols: 0,2 µm to >5 µm

• COVID-19 (like many other airborne diseases) is mainly transmitted via 
recirculated air within the building and much less via supply air from the outside

• Therefore, for supply air the regular filtration in accordance with EN 16798-3 is 
normally sufficient and no additional filtration steps are needed for the supply air

• Increased supply with outdoor air can often help significantly, to reduce the 
infection risk in the building

• The use of recirculated air should ideally be avoided. If that is not possible in a 
specific building, the filtration should be improved

• The new Annex D of EN 16798-3:2025 and ASHRAE 241 give guidance, how 
filtration of recirculated air can help to reduce airborne transmission
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EN-16798-3 Annex D (Informative) 

• Title: Recirculation and secondary air filtration quality to reduce airborne 
pathogens

• Six classes of recirculation air quality / secondary air quality defined (RCA 1-6 / 
SEC 1-6), based on the applied air filtration level

• As typical size range of infectious aerosols is 0,2 µm to 5 µm, only the RCA 
/SEC classes  1-3 provide a relevant reduction of airborne pathogens

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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EN-16798-3 Annex D 

REHVA GB No. 11 -2026 – Air Filtration in HVAC Systems 
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ASHRAE 241P-2025

• ASHRAE 241P-2025, which 
describes the control of infectious 
aerosols, introduced the concept of 
infectious aerosol reduction 
efficiency (ƐPR), expressed as a 
percentage 

• This value allows for the calculation 
of the aerosol removal efficiency of 
air filters as an equivalent amount 
of pathogen-free outdoor air
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Rise of other air cleaning technology

• Antimicrobial Treatment of air filters

• Ultraviolet germicidal irradiation (UVGI) devices
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Antimicrobial Treatment of Air Filters

• Antimicrobial substances can only inactivate, what they 
come into direct contact with

• Antimicrobial treated Coarse or ePM10 filters will not help

• With increasing dust loading of the filter, the 
antimicrobial efficiency will drop, as many particles will 
not come into direct contact with the treated fibers

• ASHRAE research project 909-RP confirmed a significant 
reduction of the antimicrobial efficiency after dust loading 

• Efficiency claims based only on (partly inadequate) tests

• Tests are normally done in liquids, not in air

• Potential risk of emissions of dangerous components
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The potential Risk of Emissions

• Already in 2005, the German federal environmental agency warned that
antimicrobial-treated air filters may represent a health risk

• VDI 6022-1:2018 states that treatments and coatings of air-handling surfaces 
are only allowed if the substance does not pose a relevant health risk during 
the operation and disposal of the ventilation and air-conditioning system. The 
effectiveness of antimicrobial treatments in terms of hygiene must be 
demonstrated using appropriate techniques. 

• DIN 10505:2019-12 bans the use of antimicrobial-treated air filters in ventilation 
equipment for sales arrangements of foodstuffs due to potential risk of cross-
contamination 
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Ultraviolet Germicidal Irradiation (UVGI)

• UVGI devices are well established in water and surface cleaning, especially in 
medical facilities

• UVGI devices are no air filters, they do not remove any particles, but rather 
inactivate or kill microorganisms

• Therefore, UVGI devices cannot replace air filters in HVAC systems, but may 
rather be additions in very health critical settings

• UVGI may negatively affect neighbored plastic components, including filters

• Although UV-C lamps can be used to destroy microorganisms, designers must 
consider the effects and costs of installing UV systems, as well as their 
associated safety issues, such as radiation, high voltage, and ozone generation

• Although UV treatment prevents the proliferation of microorganisms, dead 
bacteria in the airstream can still cause allergies 
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Summary
• Main drivers for changed air filtration standards were the WHO Air Quality 

Guidelines 2021 and the COVID-19 pandemic

• EN ISO 16890 fully replaced EN 779 for the classification of particle filters

• EN ISO 10121-3 defined the first classification system for gas filters for outdoor air

• EN 16798-3:2025 bases air filters selection on new WHO limits, EN ISO 16890 for 
particle filters and EN ISO 10121-3 for gas filters

• Airborne transmission of pathogens happens mostly via recirculation air

• EN 16798-3, Annex D and ASHRAE 241 give advice on effective air filtration for 
recirculation air, in case it cannot be avoided

• Antimicrobial treatments of air filters are often questionable in terms of 
efficiency and potential emissions

• UVGI are no air filters, as they do not remove any particles. They may only be an 
addition to air filtration in some very health critical settings



REHVA
Federation of European Heating, Ventilation 
and Air Conditioning Associations 

Thank you for listening!



PANEL DISCUSSION
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Panel Discussion / Q&A

Tobias Zimmer, Camfil AB, Sweden

 Riccardo Romanò, Lombarda Filtri srl, Italy

     Romano Alberto Basso, Sagicofim Spa, Italy

 Alain Ginestet, CETIAT, France

 Paolo Tronville, Politecnico di Torino, Italy
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