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Introduction

• Small scale wood combustion in the residential sector is a major source of many pollutants

• Current Guidebook methodology for small scale wood combustion is under a chapter dedicated for all 
fuels and all appliances used in the Residential sector

• The current methodology is not fine-tuned to take into all factors that impact emissions from small 
scale wood combustion
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Chapter 1 - Real life emissions

• Combustion conditions vary depending on
• appliance type, technology level, maintenance,

• phase of combustion, air supply,

• quality and quantity of the fuel

• operational practices

• Complete combustion and efficiency

• The user has a significant impact on the combustion 
process in manually operated appliances

• Modern stoves with automated controls easier to 
operate, but even advanced appliances can be 
operated in a way that generate unnecessary high 
emissions

• Wider variability in emission levels in older appliances
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Chapter 2 - User-depended factors that impact emission 
levels

Issue Detail

Fuel quality Moisture content 12-20 weight-% (storage)

Fuel quantity Optimal batch size and arrangement (appliance specific)

Combustion 

conditions

Ignition, start-up phase and addition of fuel

Combustion phase

End phase

Maintenance Sweeping (chamber, channels, chimney)

• Note that regional details of these need to be assessed through regional studies
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Chapter 3 - Significance of the user-depended factors 

• The impacts of relevant factors should be assessed at regional or country level

• Boilers
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Chapter 3 - Significance of the user-depended factors 

• Stoves
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Chapter 3 - Significance of the user-depended factors 

• Outdoor appliances
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Chapter 4 - How to include factors impacting emission levels
into emissions inventories?

EApplianceX = ADApplianceX * (1-SApplianceX) * EFApplianceX + AD * SApplianceX * EFApplianceX * CApplianceX

where

E “real life” emissions from a given appliance (incl. normal and bad combustion periods)

AD amount of wood (kJ) combusted in the given appliance during the calendar year

S share of wood (combusted in the appliance type) to be combusted under “bad” circumstances      

(this could be appliance type specific or just a general value estimated for all appliances)

EF emission factor for “normal” combustion conditions

C coefficient to multiply the “normal combustion” EF to represent emission level under bad combustion period
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Examples of typical “bad combustion : good combustion 
ratios” for the different small scale wood combustion 
technologies

Note that the ratio depends on issues listed in Table 2 (slide 5) and needs to be adjusted to regional conditions

TSP, PM10, PM2.5 BC CO VOC PAHs NH3

Boilers (wood log) conventional 1 1 5 10 20 5

Boilers (e.g. pellet, chip)

modern
1 1 5 1 3-20 5

Stoves - slow heat 
releasing appliances

conventional 2-6 3 5 4 9 5

modern
2-6 3 5 4 9 5

Stoves (inserts)

conventional 2-3 2 5 4 3 5

modern
2-3 2 5 4 10 5

Outdoor appliances 2 2 5 4 3 5
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Chapter 5 - Residential Wood Combustion Technologies

• Typical small combustion appliances used in European countries

1) Boilers,

2) Stoves and

3) Outdoor appliances

• Same stove technology may include conventional, modern or advanced versions between which the 
emissions levels may differ significantly as the evolution generally includes features

• The related EN standards, if available, provided (table 6)

• The appliances are categorized to enable common understanding of the appliance type (pictures to be 
included in the final version)

• Additional notes provided on features that impact emission levels
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Chapter 5 - Residential Wood Combustion Technologies

• New classification of appliances (boilers, stoves and outdoor appliances)

• Boilers (features separately for conventional/modern/advanced)
• Wood log

• Pellet

• Wood chip

• Stoves (features separately for conventional/modern/advanced)
• Slow heat releasing appliances

• Room heaters

• Inserts

• Cookers

• Sauna stoves

• Open fireplaces

• Outdoor appliances
• Bath tubes, cooking ovens, outdoor heaters, open fire
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Chapter 5 - Residential Wood Combustion Technologies

• Examples of boilers (under-fire, over-fire, reverse fire)
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Chapter 6 - Activity data

• Residential wood combustion is a key category for several air pollutants in most countries, therefore at 
least a Tier 2 method to quantify the emissions should be used

• National data collection
• Activity data details needed for inventories

• Organization of data collection

• Proposals for surrogate data

• Data sets from external information sources



Thank you for your attention!
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