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INTRODUCTION 
 
We welcome the revision of the Ecodesign regulation of solid fuel local space heaters (EC 2015/1185). 
Solid fuel combustion for residential heating is a major source of air pollution in Europe, and 80 to 90 
million EU households use solid fuel for heating purposes. EU Ecodesign and Energy Labelling provide 
the best framework to address the threats that solid fuel heating poses to human health and the 
environment - just like it has been successfully done for road vehicles for decades. Burning biomass 
causes air pollution to both ambient air and indoor air, and contributes to climate change, biodiversity loss 
and forest resource use.  
 
Following the Consultation Forum (CF) on Solid Fuel Local Space Heaters (SFLSHs) that took place on 
25th of June 2025, the Coolproducts campaign (and in particular ECOS, EEB, Deutsche Umwelthilfe and 
Green Global Future) would like to submit further comments and observations regarding: 1) the costs 
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and impact of business-as-usual for our climate, health and air quality, 2) the current measurement 
methods and 3) our proposed solutions.  
 
This document supplements the previous position papers from November 2023 and February 2025 on 
the current Ecodesign revision process. 
 

1. COSTS AND IMPACTS OF BIOMASS STOVES ON 
CLIMATE, HEALTH AND AIR QUALITY 

1.1. Environmental and health effects of current solutions 

As mentioned in the Commission presentation for the CF on 25th of June, the emissions from SFLSHs are 
harming human health and the environment. These externalities are currently by far the highest cost of 
SFLSHs. These are due to the release of fine particles (PM2.5) on the order of 300.000 ton/year in EU1.  

Emission factors published by the European Environmental Agency suggest that up to 55% of fine 
particulate matter from newer firewood stoves consist of black carbon. Furthermore, research from TFZ 
(Germany) also indicates that pellet stoves can produce substantial amounts of black carbon. Black 
carbon contributes to climate change by warming up the atmosphere and through the deposition on ice 
and snow. This makes the surface darker and increases the melting of the snow and ice (black carbon 
has a lifetime in the atmosphere allowing European emissions to reach the Arctic).  

Based on type approval data, new SFLSHs produce less particle mass than the average of older models. 
However, it is mainly the mass of the particles that is typically reduced – black carbon and the number of 
ultrafine particles remains high and can even increase. This is harmful to both public health and the 
climate.  

SFLSHs also emit organic gases (OGC) from incomplete combustion, including volatile organic 
compounds (VOCs) and smaller amounts of methane – contributing to harmful ground-level ozone 
formation and to global warming. Finally, they emit NOx, PAHs, dioxins and other toxic compounds 
harming public health and the environment. 

SFLSHs can lead to emissions in the rooms where they are used, and these emissions vary with design 
and tightness of the SFLSHs. Indoor emissions are easily recognised by the elevated concentration of 
particles in the rooms where the SFLSHs are used and can reach much higher levels than at the most 
polluted streets in the rush hours. This contributes to their health effects. 

1.2. Health and climate burden on society 

These external environmental and health costs are being quantified by the European Environmental 
Agency, among others. An overview of the health costs and climate burden per GJ house heating from 
current Ecodesign SFLSHs compared to heat pumps are shown in the table below: 
 

 
 
1 As presented by DG Energy at the Consultation Forum meeting, slide 11, value for 2024-2025 

https://www.coolproducts.eu/wp-content/uploads/2023/11/Comments-on-ED_EL-solid-fuel-heating.pdf
https://www.coolproducts.eu/wp-content/uploads/2025/03/SolidFuel_POSITION-PAPER-Feb-2025_FINAL.pdf
https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/1-energy/1-a-combustion/1-a-4-small-combustion-2023/@@download/file
https://www.tfz.bayern.de/publikationen/berichte/301105/index.php
https://en.godtindeklima.nu/wp-content/uploads/sites/2/2023/12/pollution-inside-houses-with-wood-stoves.pdf
https://en.godtindeklima.nu/wp-content/uploads/sites/2/2023/12/pollution-inside-houses-with-wood-stoves.pdf
https://greenglobalfuture.org/wp-content/uploads/2025/07/coolproducts-analysis-of-the-filters-costs-final.pdf
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From the table it is evident that the health costs of air pollution from a new wood stove meeting current 
Ecodesign regulations are approximately 180 times higher per GJ of household heating than those from 
a coal-powered electric heat pump.  
 

 
The table shows that pollution from a wood stove complying with current Ecodesign regulations causes 
significantly more global warming per GJ of household heating than a heat pump powered by coal-based 
electricity. This remains true even when (wrongly) assuming that CO₂ emissions from wood are carbon 
neutral and if cooling effects of exhaust components are considered. Especially black carbon contributes 
to non-CO2  global warming from wood stoves and this problem has been growing as a result of the lack 
of Ecodesign requirements for reductions of black carbon emission. 
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These health costs and climate burden can be significantly reduced by making electrostatic precipitators 
(or similar technology) mandatory requirements for new wood stoves as part of the ongoing revision of 
the Ecodesign regulations. 
 
The Gothenburg Protocol, part of the Long-Range Transboundary Air Pollution Convention, is now under 
revision. This offers a key opportunity to establish specific Emission Reduction Commitments for black 
carbon for the UNECE region and its Parties. This much needed step, together with the establishment of 
clear requirements to cut black carbon emissions at the source through ambitious Ecodesign standards, 
are fundamental actions that must be urgently taken to deliver also on the EU zero-pollution ambition 
and climate neutral objective.  
 

2. CURRENT TEST PROCEDURES AND MEASUREMENT 
METHODS 

 
To comply with Ecodesign and Energy Labelling regulations, specific test procedures and standardised 
methods are used to measure emissions and energy efficiency. However, emission testing of stoves does 
not reflect real-life use and respective emissions.  
 
The test procedure for firewood stoves has several severe shortcomings that have been identified by 
many comprehensive research projects (e.g. i.e. BeReal, elaboration of Blue Angel eco-label for firewood 
stoves, Real-LIFE emissions): 

• The test cycle does not cover all relevant burning phases (e.g. ignition excluded).  
• There is no continuous measurement of emissions and cycles or batches with higher emissions 

can be excluded (too much flexibility to select the best test results).  
• Only measurement at nominal load (defined by manufacturer). High fuel load or partial load as 

typical user errors are not considered.  
• The fuel used in laboratory testing is also not the fuel that is commonly used in homes (e.g. 

usually, logs without bark and optimal humidity are used in laboratory). 
• Tightness of a stove which also affects indoor pollution is not tested.  
• Testing of stoves does not necessarily have to be in line with the instructions given in the user 

manual but relies on well-trained personnel with a lot of experience and expertise (not reflecting 
typical user behavior in real-life).  

 
Furthermore, the preferred ‘heated filter’ or EN-PME method from industry to measure particulate 
matter/PM (mass) is critical for several reasons: 

• With the EN-PME method, emissions are measured during operation of a SFLSH only after the 
ignition phase and with a controlled temperature of 180 degrees Celsius. Condensed particles 
which are formed during cooling of the exhaust, are not included in EN-PME. These particles are 
only considered if a dilution tunnel is used, as in the Norwegian method with specifications in 
NS3058. Thereby, the testing method is not comparable to standards of the Ambient Air Quality 
Directive that include condensed particles. In addition, outside EU – like in the USA – tests are 
made with a dilution tunnel, comparable with in the Norwegian method. 

• Moreover, particulate emissions are only measured as total particle mass. This means that size 
and composition are not considered: the current regulations do not include measurement and 
emission limits for PM2.5, ultrafine particles and black carbon, which are very well known to the 

https://cordis.europa.eu/project/id/606605/reporting
https://www.umweltbundesamt.de/publikationen/umweltzeichen-blauer-engel-entwicklung-von
https://www.umweltbundesamt.de/publikationen/umweltzeichen-blauer-engel-entwicklung-von
https://sites.uef.fi/real-life-emissions/
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lay person, given the attentions these pollutants have attracted in the media. Emission testing is 
therefore neither aligned with the pollutants considered by the revised Ambient Air Quality 
Directive nor with common understanding of air pollution by the public. 

• The EN-PME or heated filter method lacks reproducibility2. In addition, it fails to rank stoves in 
total emissions including condensed particles and including high load and part load. as e.g. 
shown in tests from the Real-LIFE Emissions project comparing both the standard and a more 
realistic test procedure (also: Evaluierung der 1. BImSchV von 2010, p. 26). 

• Furthermore, like other measurement methods for particle mass, EN-PME is not suitable to 
measure lower PM concentrations (< 10 mg/Nm3) and is not a robust method if particle emission 
reduction due to an ESP is to be assessed. 

 
As a result of this artificial test procedure and PM testing, actual emissions of SFLSH are much higher: 

• Independent research projects found that firewood stoves tested in the laboratory with a more 
realistic test procedure showed emissions that often exceeded type approval emissions by a 
factor 4 or more3. 

• The ongoing Real-LIFE Emissions project found that eight out of eleven tested firewood stoves 
complying to current Ecodesign regulations would not meet the legal PM limit value if a more 
realistic test procedure is applied; only one stove fulfilled requirements of Ecodesign if the entire 
Real-LIFE test protocol would be considered. 

• Emission tests with citizens operating firewood stoves in their usual manner in a research project 
from the Federal German Environment Agency (p. 64/65) showed that: 

o PM emissions reached levels of up to almost 500 mg/Nm3. 
o Typical operation errors were linked to overloading and wrong setting of combustion air. 

• Wrong setting of combustion air, overloading and wrong timing for adding fuel were also 
identified by TFZ as typical operating errors. 

 

3. PROPOSED SOLUTIONS 
 
There are a number of technical solutions available to reduce emissions and external costs for health, the 
environment and climate. Most of the reductions can be achieved with stricter requirements for 
emissions, but also direct technical requirements are needed. There are also a number of opportunities 
for improving emission testing to bring it closer to real life use of the SFLSHs. In combination, this can 
drastically reduce the emissions of SFLSH with good economy for the society when the reduced external 
costs are taken into account.  
 

3.1. Proposed technical solutions 
Based on comprehensive studies, the Technical University of Aachen (Germany) clearly states (translated 
quote): “With catalytic converters and electrostatic precipitators, there are effective and, above all, 
commercially available reduction technologies for wood-burning stoves which, in combination, remove 
both the acutely toxicologically relevant (VOC) as well as the predominantly chronically harmful solid-
particulate pollutants (PM/UFP) and adhering organic substances (including PAHs). Both technologies 
should be combined.” We will now see them in details. 

 
 
2 DBFZ, Evaluierung der 1. BImSchV von 2010, p. 114 
3 beReal, Final publishable summary report, p. 26-28, fig. 2 

https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/P24BSo021_RealLIFE_Workshop_Emissions_11_appliances_Ostrava.pdf
https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/P24BSo021_RealLIFE_Workshop_Emissions_11_appliances_Ostrava.pdf
https://www.umweltbundesamt.de/publikationen/evaluierung-der-1-bimschv-von-2010
https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/P24BSo021_RealLIFE_Workshop_Emissions_11_appliances_Ostrava.pdf
https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/P24BSo021_RealLIFE_Workshop_Emissions_11_appliances_Ostrava.pdf
https://www.umweltbundesamt.de/publikationen/erstellung-von-schulungsmaterial-richtigen-heizen
https://www.umweltbundesamt.de/publikationen/erstellung-von-schulungsmaterial-richtigen-heizen
https://www.tfz.bayern.de/mam/cms08/festbrennstoffe/dateien/tfz_bericht_61_nutzereinfluesse.pdf
https://rwth-aachen.sciebo.de/s/Vek1vNiwLfw7hGD
https://www.umweltbundesamt.de/publikationen/evaluierung-der-1-bimschv-von-2010
https://cordis.europa.eu/docs/results/606/606605/final1-bereal-final-publishable-report.pdf
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Electrostatic precipitators (ESPs) 
ESPs have been available on the market for many years and have been improved continuously. At the 
moment, they are mainly used in solid fuel boilers. Such appliances with ESPs are funded by the German 
funding scheme for new heating systems (BEG). In measurements with a Blue Angel eco-labelled stove, 
the ESP reduced particle number by 97% and particle mass by 84%, leading to an emission level that is 
even substantially below the PN limit value included in the Blue Angel eco-label (less than 1x106/cm3), 

as a research project from the Federal German Environment Agency has shown. These figures are also 
reflected by type approval data of other Blue Angel stoves currently available. In field tests conducted by 
University of Applied Sciences and Arts Northwestern Switzerland both with older and newer stoves, 
ESPs reduced particle mass between 50-90%. And with regard to the climate impact, emissions of black 
carbon particles can also be mitigated substantially by the use of ESPs, as research from University of 
Eastern Finland (UEF) shows.   
 
For comparison, particulate filters have been mandatory for diesel cars for around 15 years in the EU. 
 
Catalytic converters 
Catalytic converts can convert parts of the emissions of organic gases (OGC), NOx and CO. To work 
optimally, the need higher temperatures in the range of 150 – 400'C, depending on the catalytic material. 
For comparison, catalytic converters have been mandatory for gasoline cars for more than 30 years in 
the EU. There are several catalytic converters for SFLSHs available on the market. In addition, ongoing 
research projects try to improve the technique by ensuring an optimal temperature range during the entire 
SFLSH operation (as current catalytic converters only work optimally after some minutes of combustion, 
when the flue gas has reached the operating temperature of the catalyst used). Research data from 
Technical University Aachen shows that a catalytic converter can reduce OGCs by 50%, CO by 90% and 
PAHs by about 80%. Furthermore, DBFZ research found that a catalytic converter can contribute to black 
carbon mitigation (see research results presented by Ingo Hartmann at 9th expert talk ‘Partikelabscheider 
in häuslichen Feuerungen’). 
 
Automatic combustion control (ACC) 
An ACC adjusts valves automatically to have a good combustion throughout the operation of the stove 
and that might have additional functions such as informing the user about the best time to add fuel to 
the appliance. This can also contribute to higher energy efficiency. Due to the artificial test procedure and 
well-trained staff in the testing laboratories (see above), the advantages of ACC are often not visible in 
current testing (based on EN 16510). However, in tests that were conducted by SINTEF Energy Research 
based on the Norwegian method, “automating the combustion air reduced the particulate matter (PM) 
with 66%”. The effect increased, if typical operating errors like overloading are considered: “For a 1.8 kg 
fuel load, automation resulted in even higher reductions in PM, CO and OGC of 68%, 52% and 82%, 
respectively”. There are numerous models of SFLSHs with integrated ACC already in the market. 
Different types and technical approaches exist, which are already partly covered by technical norms (e.g. 
DIN/TS 18843‑1 and DIN/TS 18843‑3). A further technical specification of ACC would be useful to 
ensure what and how decisive metrics (emission reduction and/or increased efficiency) will be optimized 
- however, this does not require a lengthy standardization process claimed by industry. 
 

https://www.umweltbundesamt.de/publikationen/partikelanzahlmessungen-im-abgas-von-kaminoefen
https://www.umweltbundesamt.de/publikationen/partikelanzahlmessungen-im-abgas-von-kaminoefen
https://www.bafu.admin.ch/dam/bafu/de/dokumente/luft/externe-studien-berichte/emissionen-von-holzfeuerungen-nach-elektrostatischen-staubabscheidern.pdf.download.pdf/Projekt_Saas_Fee_Schlussbericht.pdf
https://www.bafu.admin.ch/dam/bafu/de/dokumente/luft/externe-studien-berichte/emissionen-von-holzfeuerungen-nach-elektrostatischen-staubabscheidern.pdf.download.pdf/Projekt_Saas_Fee_Schlussbericht.pdf
https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/Presentation_Olli_LIFE_10-10-2024_-4.pdf
https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2024/10/Presentation_Olli_LIFE_10-10-2024_-4.pdf
https://www.fnr.de/fileadmin/projektdatenbank/22041118.pdf
https://www.fnr.de/fileadmin/projektdatenbank/22041118.pdf
https://www.dbfz.de/index.php?id=537
https://www.dbfz.de/index.php?id=537
https://www.researchgate.net/publication/371293339_Reducing_Emissions_from_Current_Clean-Burn_Wood_Stove_Technology_by_Automating_the_Combustion_Air_Supply_and_Improving_the_End-User_Interaction_-Two_Important_Primary_Measures
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Product tightness 
Tightness at product level for SFLSHs could improve the combustion with both small and large loads of 
firewood, while also contributing to higher energy efficiency. In addition to improving combustion, 
improved tightness could also minimise the flue gas that enters the room during ignition and refilling. 
 
Costs of the proposed solutions 
Due to the lack of stricter emission limit values, unit sales of ESPs, ACCs and catalytic converters are still 
rather low and, therefore, prices quite high. However, with regard to ESPs, the Clean Exhaust Association 
(CEA) expects a substantial price reduction of around 50% in case of mass production (around 1000€ 
for retrofitted/external ESPs). A similar relative price reduction can be expected for other low-emission 
solutions in case of mass production.  
 
As shown in the table below, it is very beneficial for society to require ESPs on wood stoves as part of 
the ongoing revision of the Ecodesign regulations since the health benefits from reduced outdoor air 
pollution far outweigh extra costs. On top of the health benefits should be added climate benefits (c.f. 
chapter 1.2 above). 
 

 
 
Installation and maintenance 

• Especially when installing new stoves with old chimneys, it is important that the installation with 
the chimney has enough draught to ensure correct airflow and that the flue gas pipes and 
chimney are tight. The installation is not part of the SFLSH itself and cannot be regulated by 
Ecodesign. However, manufacturers should provide clear instructions for installation and use. 
Member States should also ensure that yearly or bi-yearly checks to the appliance and the 
chimney take place. 

• ACC, catalytic converters, ESP, and tightness of appliance require regular inspection to ensure 
efficient functioning. Since SFLSH installations require regular cleaning by chimney sweepers, 
usually annually, it is obvious to include that the annual chimney cleaning also covers inspection 
and maintenance of the low-emission techniques proposed. In addition, the chimney sweeper 
can check the continued tightness of the SFLSH. 
 

 

https://cea-europe.org/wp-content/uploads/2024/11/CEA_Studie_20241125.pdf
https://cea-europe.org/wp-content/uploads/2024/11/CEA_Studie_20241125.pdf
https://greenglobalfuture.org/wp-content/uploads/2025/07/coolproducts-analysis-of-the-filters-costs-final.pdf
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3.2. Proposed emission limit values and further requirements 
 
Many new SFLSHs have (type approval) emissions well below the Ecodesign requirements. As discussed 
above, if test procedures and measurement methods are changed to become closer to real-life, meeting 
the requirements will be more challenging.  
 
Given the high external costs of emissions, we propose to include measurement of particle number and 
set lower emissions limits – which are largely based on the Blue Angel eco-label. By applying the 
proposed technologies mentioned above, it is possible to comply with more ambitious ecodesign 
requirements: 
 
Reduce PM emission thresholds: 

• to 15 mg/Nm3 for heaters using solid fuel other than compressed wood in the form of 
pellets; with this limit being further reduced to less than 10 mg/Nm3 in the next revision.  

• to 10 mg/Nm3 for heaters using compressed wood in the form of pellets. 
 
Reduce OGC emission thresholds: 

• to 60 mg/Nm3 for heaters using solid fuel other than compressed wood in the form of 
pellets. 

• to 10 mg/Nm3 for heaters using compressed wood in the form of pellets. 
 
Reduce CO emission thresholds: 

• to 500 mg/Nm3 for heaters using solid fuel other than compressed wood in the form of 
pellets. 

• to 240 mg/Nm3 for heaters using compressed wood in the form of pellets. 
 
In addition, we propose to set a particle number limit value of 2 million particles/cm3 in the same direction 
as the requirements set in the German Blaue Engel’s Basic Award Criteria. The proposed limit value is 
even stricter than the Blue Angel requirements as type approval data of Blue Angel stoves showed that 
this more ambitious limit value is usually met with stoves equipped with ESP. Setting an PN limit value 
is a crucial initial step as, for comparison, new trucks have a PN emission below 5,000 particles/cm3 (and 
often <1,000). Furthermore, measurement of and limit values for black carbon and benzo(a)pyrene – both 
pollutants considered by the revised AAQD – should be introduced.   
 
Additional requirements linked to emission performance that need to be considered in the revision of the 
regulation for local space heaters: 

 
• Mandatory automatic combustion control (ACC), that regulate both inlet air and flue gas flows 

similar to current requirements for German Blue Angel eco-label. This will considerably improve 
the performance in real-life. Setting minimal requirements for these mandatory ACCs would still 
ensure flexibility to manufacturers to choose from various control technologies suitable for 
implementation. 

• If SFLSHs are equipped with external ESPs to comply with emission limits, the ESP should have 
a counter of operating hours to ensure that they are used continuously when burning solid fuels. 

• Efficiency requirements are increased to 70% for log wood fired SFLSH (present level is 65%) 
and 82% for pellet fired SFLSH (present level is 79%). More than half of the models on the market 
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today will meet these efficiency requirements, according to presentation at the Consultation 
Forum 25/6 2025 (slide 27) 

• Requirements on the tightness around the combustion chamber to reduce indoor air pollution 
and that is maintained over the lifetime of the appliance. They should aim at keeping PM2.5 and 
PN in line with WHO recommendations as they are already included in the German Blaue Engel 
ecolabel. 

• Resource efficiency requirements. Besides remote controls, spare parts available to the end 
users shall include removable parts, such as grids, removable ash chambers and other parts 
easily removable without tools.  

• Clear user guidance (quick user guide) with instructions on who to use appliance and what fuels 
should be used (size, humidity and in case of pellets: specific fuel standards like ENplus). 
Furthermore, type approval testing should be carried out based on these instructions given by 
the manufacturer.  

• Mandatory warning sticker on SFLSH sold indicating that wrong use of this appliance will 
increase emissions substantially and pollutes the air we breathe.  
  

3.3. Proposed improvements for test procedures and measurement 
methods 
 
To improve the test procedure and the measurement methods, it is important to follow the science-based 
recommendations from the comprehensive research projects beReal, the elaboration of the Blue Angel 
eco-label for stoves and the ongoing Real-LIFE Emissions project. Of course, there is a broad range on 
how batch-fired SFLSHs are used in reality: some users only fire it 2-3 times to raise the temperature in 
the room and have some other form of basic heating while others will use it for longer time; the same 
applies to the amount of wood used for each batch. Nevertheless, there is considerable agreement 
among these projects as to which solutions bring the type testing of SFLSH closer to real-life.  
 
Aligned with these recommendations, we propose the following changes (mainly related to batch-fired 
firewood stoves, unless otherwise specified): 
 
Test cycle including all phases: In the ignition phase, particle emissions are usually higher than those 
measured in stationary combustion phases (see: Evaluierung der 1. BImSchV von 2010, p. 37). Thus, the 
ignition phase needs to be included in the measurement procedure, by starting measurements with the 
cold stove. Furthermore, measurement should continue 30 min after the last fuel load is burned (30 min 
after end of combustion as defined in EN16510-2-1 or consideration of cooling down phase as 
suggested by the beReal project). The burn cycles (batches) must be carried out immediately after each 
and missions need to be measured continuously. The current possibility of ignoring specific batches in 
the emission testing and choosing those with the lowest emissions (cherry picking) needs to be 
prohibited at all. 
 
For other types of SFLSH, the test cycle needs to be adapted. The beReal project also made 
recommendations on how to update the test procedure for pellet stoves (see beReal: Final publishable 
summary report, p. 10/11). 
 
Testing at different loads:  

https://www.who.int/publications/i/item/9789240034228
https://www.umweltbundesamt.de/publikationen/evaluierung-der-1-bimschv-von-2010
https://cordis.europa.eu/docs/results/606/606605/final1-bereal-final-publishable-report.pdf
https://cordis.europa.eu/docs/results/606/606605/final1-bereal-final-publishable-report.pdf
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SFLSHs need to be able to cope with different amounts of fuels that are commonly used (e.g. ranging 
40-150 % of nominal load). This range must be addressed with additional high load and partial-load 
tests in the test procedure. Alternatively, we propose to move to the principle of defining full load test 
according to size of combustion chamber and combine it with a part load test, as in the Norwegian 
standard NS3058/59. Pellet stoves should also be tested both at nominal and partial load. 
 
Fuel: Fuel used in testing of SFLSH should be better defined and should be accomplished with fuel that 
is commonly used (with minimum amount of bark, for instance 5%). 
 
Measurement methods for particles: Particle mass should be measured with a dilution tunnel to include 
the condensed particles. Furthermore, particle number (PN) measurement should be included. 
Reasons for introduction of PN measurement: 

• Suitable to detect small combustion particles: More than 90% of particles emitted from biomass 
appliances have a size of less than 1μm. 

• For diesel cars there was a PN emission limit value introduced in 2010 to reduce the emission of 
small toxic combustion particles. It is about time with a similar limit for wood stoves. 

• The health effects of ultrafine particles are being confirmed by an increasing number of studies. 
Although other characteristics play a role in health assessment, size is a decisive factor: "Due to 
their significantly smaller size, ultrafine particles can penetrate much deeper into the lungs. They 
have a low mass, but a larger surface area to which heavy metals and carcinogenic substances 
can adhere. They are also able to penetrate the bloodstream and cells, thus spreading throughout 
the body." (Dr. Katrin Wolf, Helmholtz Zentrum München in DUHwelt 04/2018, translated by 
DUH) 

• Particle number measurements and corresponding limit values were introduced many years ago 
for cars, trucks, and construction machinery. As a result, filters have now become standard in 
diesel vehicles. Furthermore, most black carbon particles from wood burning are ultrafine. Thus, 
PN concentration is linked to black carbon emissions and specific mitigation is crucial as black 
carbon from wood burning is as toxic as the black carbon emitted from diesel cars. 

• In addition, the PN measurement is better suited for reliably detecting very low particle 
concentrations (compared to measurement of particle mass). 

 
 
Status of PN measurement with stoves:  

• With the introduction of particle number measurement in exhaust emissions testing for 
passenger cars, precise and affordable measuring devices (condensation particle counters) are 
already available. For pragmatic reasons, the Blue Angel PN measurement method uses the 
threshold of 23 nm, which was valid until recently, as the lower detection limit. (The reduction to 
10 nm, which has just recently been implemented in passenger cars, is mainly due to the particle 
sizes of gasoline direct injection engines.) 

• The PN measurement method is not fundamentally new, but main elements were created based 
on Swiss Ordinance SR 941.242 for construction machinery. From a measurement technology 
perspective, particle number measurement is a relatively simple and fast method (live 
measurement possible). 

https://sites.uef.fi/real-life-emissions/wp-content/uploads/sites/321/2022/11/Kausch_F_2022_WS_1.pdf
https://bioresources.cnr.ncsu.edu/resources/the-impact-of-bark-content-of-wood-biomass-on-biofuel-properties/
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• Both research from DBFZ and the validation study conducted by HLNUG (Hessian Agency for 
Nature Conservation, Environment and Geology) show that the available measuring devices and 
Blue Angel PN measurement method are suitable for PN measurement in SFLSHs and that the 
results are valid and reproducible. The concerns on PN measurement raised by industry and 
individual research institutions, which emphasize wood-fired-specific exhaust gas behaviour 
(residence times and agglomeration/coagulation of particles), could not be observed in testing 
and validation of the PN measurement method by DBFZ and HLNUG. 

• Measurements conducted by Aachen Technical University have shown that whether an ESP is 
placed directly behind the furnace or at a simulated chimney outlet had no significant influence 
on the particle number/reduction measured after the ESP. This leads to the conclusion that PN 
measurement is suitable as a practical means of encouraging the deployment of particle filters 
or ESPs and does not disadvantage any integrated solutions or ESPs installed close to the 
burning chamber.  

 
Tightness: An additional test procedure for tightness, based on Blue Angel eco-label should be 
mandatory. 

 
4. CONCLUSIONS AND WAY FORWARD 

 
In face of the huge costs and impact of biomass SFLSHs on climate, health and air quality and the 
solutions available, we strongly recommend considering only the following policy options mentioned in 
the Consultation on June 25, 2025:  

• PO 20 with extended EN16510 standard, significantly stricter emission requirements, and ACC 
• PO 23 with extended EN16510 standard, very significantly stricter emission requirements, and 

ACC 
Alternatively, the following policy options would also be acceptable:  

• PO 12 with Norwegian standard, significantly stricter emission requirements, and ACC 
• PO 18 with Norwegian standard, very significantly stricter emission requirements, and ACC 
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