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PM2.5 emissions in Switzerland
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Source: Swiss Emission Inventory

UNECE Submission 2021 
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• Placing on the market (ecodesign regulation)

• EU 2015/1185  solid fuel local space heaters

• EU 2015/1189  solid fuel boilers <500 kW

• Operation

• Emission limit values (ELV) for CO, PM (depending on type / size of combustion installation)

• Commissioning: acceptance measurement

• for solid fuel boilers

• for custom made local space heaters

(else installation of electrostatic precipitator)

• Periodic inspections and monitoring (measurements for boilers)

• Equipment of boilers with heat accumulators

• Minimal uptime for dust removal systems for installations > 70 kW

• But: no obligation for dust removal systems
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Swiss regulations on wood combustion

Ordinance on Air Pollution Control (OAPC)

https://www.fedlex.admin.ch/eli/cc/1986/208_208_208/en
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Operating principle of an electrostatic precipitator (ESP)

The example of type «OekoTube»

Source: www.oekosolve.com

1) Fine dust particles flow 

through the exhaust duct with 

the exhaust gas.

4) The dust accumulates on the 

chimney wall and is bound there.

3) The fine dust particles are 

electrostatically charged and 

conducted to the chimney wall.

2) Electrons are released by a 

high voltage electrode.

5) From time to time, the 

chimney sweep must 

remove the dust.
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• Conclusions (german only) of expert conference on dust removal systems for wood 

combustion in 2011 (carried out by FOEN)

• The use of ESP available today is advisable for small combustion installations if the 

combustion installations are operated as to ensure complete combustion of the wood. 

The systems for reducing particulate matter can thus be most effective and achieve good 

separation rates.

• In practice, however, this is often not the case. The introduction of a general equipment 

obligation would thus not be justified at this stage.

No introduction of a requirement for ESP with revision of Ordinance on Air Pollution 

Control in 2018

• How is the situation today?
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Motivation for case study

https://www.bafu.admin.ch/dam/bafu/de/dokumente/luft/fachinfo-daten/stand_der_technikvonstaubabscheidernfuerkleineholzfeuerungen.pdf.download.pdf/stand_der_technikvonstaubabscheidernfuerkleineholzfeuerungen.pdf
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• Claim: «Saas-Fee, the first municipality in the world free of fine dust»

• Mountain village, winter and summer sports, car-free, little agriculture and industry

• Municipality launched a subsidy program for ESP in 2009

• Large number of wood combustion installations with ESP (74 of type «OekoTube») 
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Case study in Saas-Fee in the Swiss Alps
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Standard compliant measurement …

• would require

• additional measuring section on top of the

ESP

• measurement upstream of the ESP inside

building for raw gas measurment

• not suitable for many (old) chimneyes
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ESP
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Three milestones of project (2017-2019)
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Development of

measurement method

Mobile measurement

device (backpack)

Measurements in

Saas-Fee
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• consisting of

• flue gas collector, diluter, neutralizer, DiSCmini (PM), Licor840A (CO2 and H2O), MRU Optima 7 

(CO)

Dilution-Independent Emission Measurement (DIEM)
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Results: emissions and separation efficiency
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Average separation efficiency: 70% +/- 10%

* Compliance not assessable due to different measurement process
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• ESP (OekoTube) is a very suitable retrofit solution for wood firing installations

• Average separation efficiency of 70% +/-10% for 20 installations in Saas-Fee

• ESP operate well, even with high-emission installations (lower separation efficiency in those cases)

• Could be further improved by better settings of ESP system (activation criteria, voltage)

• Robust system, simple design and installation

• Maintenance

• Regular cleaning by the chimney sweep including maintenance of the ESP (frequency depending on 

amount of separated dust)

• With large amounts of dust and infrequent cleaning, there is a risk of fire in the chimney

(has occurred on 2 installations in the project: resulted in 1x defect of the ESP, 1x no effect)

• Possibilities for improvement

• Status display of the ESP for the user in the living space (proper operation, malfunction) 
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Conclusions
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• Project report (german only), FHNW / IBRE, February 2020

• Emissionen von Holzfeuerungen nach elektrostatischen Staubabscheidern, FHNW / IBRE, 

Februar 2020

• Handout / flyer (de, fr, it), FOEN / FHNW / Saas-Fee, 2020

• Saas-Fee – weniger Feinstaub aus Holzfeuerungen

• Saas-Fee – moins de poussières fines en provenance des chauffages à bois

• Saas-Fee – meno polveri fini da impianti a combustione ali-mentati a legna

• Contact

Rainer Kegel

Federal Office for the Environment (FOEN)

Air Pollution Control and Chemicals Division

rainer.kegel@bafu.admin.ch, +41 58 462 80 72
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More information

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/fachinfo-daten/weniger-feinstaub.pdf.download.pdf/infoblatt_elektroabscheider_saas-fee_v20200415_DE.pdf
https://www.bafu.admin.ch/dam/bafu/fr/dokumente/luft/fachinfo-daten/weniger-feinstaub.pdf.download.pdf/infoblatt_elektroabscheider_saas-fee_v20200415_f.pdf
https://www.bafu.admin.ch/dam/bafu/de/dokumente/luft/fachinfo-daten/weniger-feinstaub.pdf.download.pdf/infoblatt_elektroabscheider_saas-fee_v20200415_DE.pdf
https://www.bafu.admin.ch/dam/bafu/fr/dokumente/luft/fachinfo-daten/weniger-feinstaub.pdf.download.pdf/infoblatt_elektroabscheider_saas-fee_v20200415_f.pdf
https://www.bafu.admin.ch/dam/bafu/it/dokumente/luft/fachinfo-daten/weniger-feinstaub.pdf.download.pdf/infoblatt_elektroabscheider_saas-fee_v20200415_i.pdf
https://www.bafu.admin.ch/bafu/en/home.html
mailto:rainer.kegel@bafu.admin.ch
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• The study has been conducted by the Institute of Bioenergy and Resource Efficiency

(IBRE) of the University of Applied Sciences and Arts, Northwestern Switzerland

• T. Griffin, J. Wüest, E. Wildhaber, N. Lohberger, M. Lüscher

• IBRE has kindly provided slides and contents for this presentation
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Technical annex
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Technical annex
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