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Emission Testing of wood fired stoves or fireplaces
Standards and Test Procedures in Australia/New Zealand, Europe and North America

A Introduction

Definition, Categories, Impact

A Test Procedures & Standards
,AUS/NZ, Europe, USA/CAN

A Example

inset appliance with various tests

A Conclusion
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 SPARTHERM "

Feuerungstechnik

Spartherm Main Site: Fireplace Inserts,
Melle, Germany wood stoves
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Definition

Small wood fired appliances:

Common names:

wood stoves, tiled stoves, fireplaces,
and many more

Standardisation:
room heaters, inset appliances, inserts,
wood heaters, fireplaces

Intended use:
living room heating and decoration

Typical features:

- manually fed with batches of cord wood,
- natural chimney draught,

- manually controlled by user,

- operation without electric power

free standing

inbuilt
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Impact of wood combustion m@m

Table 2-16: Lot 15 appliances sales and stock (2007)

Appliance type sales stock
indirect heating appliances | manually fuelled boilers 250 400 6 433 000
automatically fuelled boilers 62 600 1412 000
open fireplaces 850 000 | 16 000 000
direct heating appliances closed fireplaces / inserts 845 100 | 16 139000
stoves 1306 700 | 25901 000
cookers 464 200 7554000 |
~73 Mis.

Ecodesign, Lot 15: Solid fuel small combustion installations, Preparatory Study (2009)
Task 2: Economic and Market Analysis
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Impact of wood combustion

Contribution of wood energy to total energy consumption, 2005
* 2000 values were used for France, Germany and Slovenia
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http://www.eea.europa.eu/legal/copyright
Copyright holder: European Environment Agency (EEA)
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Impact of wood combustion
2014: 336 TWh Renewable Energy in Germany




Impact of wood combustion
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SPARTHERM "
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Problem: Emissions of small wood fired appliances,
locally major source of particulates in ambient air

OCEANIA

25% 25%

13%

11% 29%

Contributions to cities' ambient particulate matter (PM):

A systematic review of local source contributions at global leve
(2015) Karagulian, F.; Belis, C.A.; Dora, C.F.C.; Prlsssin,
A.M.; Bonjour, S.; AdaifRohani, H.; Amann, M.

Atmospheric Environment, pp. 4483
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jahrliche Staubemissionen / t

Impact of wood combustion

Retrospective view

2000 . .
simplemodelcalculations
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fired appliances
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3994 "199 1988 2000 2002 2004 2006 2008 2010
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V. Schmatloch, J.Brenn,
4. Kolloquium Klein-Holzfeuerungen 2004

A Stricter requirements for
small wood fired appliances

A Standardisation work
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Impact of wood combustion m@m

Requirements or Requlation

national / regional / local based on type tests and upcoming market surveillance
Efficiency / Particulates / CO / NOx / OGC

NZ: no general national requirements
requirements in Aurban areasfi (premi ¢
depending on local council (0,5g/kg to 1,5g/kg particulates)

USA: EPA requirements for Awood heatersi,
application differs depending on state or county
no requirements for Afireplacesfi, exe
rate units

EU: general requirements scheduled for 2022
presently different regulations in some member states

UK: no general requirements
Clean Air Act A Smoke Control areas (smokeless fuels or exempt appliances)

D: National requirements on Efficiency, gaseous and particulate emissions,
exemption for Aopen fireplacesi

CH: National requirements on Efficiency, gaseous and particulate emissions,
exemption for Aopen fireplacesHi

No: National requirements on Particulates, exemption for large appliances
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Test Procedures ~SPAR VHERN

Basic objectives of type tests

A Fire Safety

A Heating Performance

A Efficiency

A Emissions (CO, PM, NO,, C.H, /OGC/VOC)

A Test of compliance with declared
performance and with requirements
A Certification

Procedures for
Standardised Characterisation

Comparison of different models
at T =0

Aealisticfioperating conditions
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Test Procedures /—LSPARI‘HERM

Measurement method
setup/sampling, principle/technology

Appliance operation

chimney, fuel, loading combustion air, ignition, raking
A full load / part load or burn rates

standardised type test regulations

Regulation
limit values, allowed fuels

operating procedures

Combustion Generated Nanoparticles, 20. ETH-Conf. Zirich, 15.6.2016 Dr. V. Schmatloch / Slide 11



L

Test Procedures, PM sampling systems SPARTRERN

Particulate Emissions

Solid particles and condensibles

Possible approach
A) Simulation of chimney conditions,
A condensibles for model conditions
full flow dilution tunnel
B) Measurements of flue gas components
A solid particles and condensibles separately

Heated Filter and FID

General objective:
lower type test emissions A reduced ambient air pollution
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Test Procedures, PM sampling systems m@m
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Test Procedures, PM sampling systems /—L
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