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Why We talk about Wood Stoves

Year over 63.000 premature death caused by                       d 
PM2,5 in GermanyDeutschland (EEA 2020)

Connection: Course of Covid-19 and                                             
by partikel induced pre illnesses

Air pollution „under the radar“:                                                       
position of air quality  measurement stations and 
problematic focus to larger particles 

Existing measurement stations: WHO AQG very often not met
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Global heating is turning white Alps green, 

study finds _ Climate crisis _ The G.png

https://www.theguardian.com/environment/2022/jun/02/global-heating-is-turning-white-alps-

green-study-finds?CMP=Share_iOSApp_Other



Air Pollution



Daily Variation of Black Carbon in a living in 

Berlin



Black Carbon Measurement in 

Papageiensiedlung



Filter Paper Measurement BCMeter



Ultrafine Particle Measurement

Small Village





Solution:
Environmental Label: „Blue Angel“

Wood Stoves (DE-UZ 212) 

Environmentally friendly particle separator for 
firewood single-room heating appliances

(DE-UZ 222)
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Requirements of German Blue Angel   eco-label 
for firewood stoves

• Based on initiative from DUH/Axel Friedrich

• Substantial emission reduction with:

• Electrostatic precipitator (ESP) 

• Catalytic converter

• Electronic combustion air controls

• Several stoves already available; higher prize 
level at the moment

Local wood stoves

© UBA



Blue Angel „Wood Stoves“:

DE-UZ 212 exists since 01/2020. 

Until now 4 companies

Additional manufacurers expected

in the near future





Particle Number Reduction by an 
Exodraft Particel Precipitator







Particle Number Reduction by a

Oekosolve Particle Precipitator
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Local space heaters (stoves)

ESP on ESP off
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Stove with ESP: Effect on particle number concentration

PN: - 97 % (PM: - 84 %)

Research by RWTH Aachen: catalytic converter to reduce organic/gaseous components (VOCs/PAHs)!



K+W Airjet Basic

Particle Number Reduction by a 

Kutzner+Weber Particle Precipitator



Katalytisch ergänzten Feinstaubabscheider mit integriertem Ofenregler für den Aufstellraum. 

Prototyp
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3.2 Source related Emission Standards (Ecodesign)

*in Deutschland weiterhin 20 mg/m3 (bei 13% O2)

EU-Emission standard
(totel mass)

Available Technology 
(BAT)

Local space heaters 
(EU-VO 2015/1185)

40 mg/m3 (Scheitholz) 
bzw. 

20 mg/m3 (Pellets)
(seit 2022)

DE-UZ 212/222: 
Gesamtstaub: 15 mg/m3 UFP 
(PN-Grenzwert): Minderung 

>90%

Solid fuel boilers
(EU-VO 2015/1189)

40 mg/m3*
(bei 10 % O2, seit 2020)

BEG (seit 2023):
Gesamtstaub: 2,5 mg/m3
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Comparison: Current ecodesign standards vs. Blue Angel

Local space heaters (stoves)

Ecodesign (firewood LSH) Blue Angel

Limit values                  PM

PN

CO

40 mg/m3

-

1500 mg/m3

15 mg/m3

> 90 % reduction (< 5x10^6/cm3)

500 mg/m3

Test procedure • Ignition phase ignored
• Batch picking

• Ignition phase included
• All batches count

Exhaust cleaning Not required Required: 
• Electrostatic precipitator (with 

counter of operating hours) 
• Catalytic converter

Electronic combustion air 
controls

Only bonus (for efficiency) No manual setting of combustion air 
allowed (-> mandatory)

Tightness (indoor poll.) - Additional test procedure
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Local space heaters (stoves)

Key problem: Even 
new stoves that are 
operated properly 
emit way too much 
particles (and other 
pollutants)! 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Stove (Eco-design, from 2022)

Diesel car, Euro 3 (2000)

Diesel car, Euro 5/6 (2009/2015)

Particulate matter in g/h (limit values/type approval)

Source: Air Quality Expert Group (2017): The Potential Air Quality Impacts from Biomass Combustion 

Emission requirements: stoves vs. cars



axel.friedrich.berlin@gmail.com







Clean Air Spitsbergen 


