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Glossary 
This glossary provides some basic definitions of terms commonly used in air pollution and 
woodheater studies.  Scientific dictionaries or specialist textbooks will provide more precise 
definitions if required. 
 
Ambient air Any outdoor air.  When measuring concentrations of pollutants in ambient 

air, the concentration may be local or representative of a region (the two 
can be quite different). 

Chimney A masonry or concrete construction for discharging unwanted gas from a 
building. 

Concentration A measure of the quantity of a pollutant in a stated volume of air, water or 
solid.  When stating or reading concentrations the units must be carefully 
considered.  It is also important, when considering air pollutants, to know 
what time the measurement is taken over (one hour or 24 hour averages 
for ambient air are common). 

Emission factor The weight of particles or a specific chemical compound emitted to the 
atmosphere (expressed in grams, milligrams or micrograms) per oven-dry 
kilogram of fuel burnt. 

Emission rate The weight of particles or a specific chemical compound emitted to the 
atmosphere (expressed in grams, milligrams or micrograms) per hour of 
operation of the appliance. 

Epidemiology A study of diseases and broad health impacts on a community.  Large-
scale epidemiological studies can identify relatively small risk factors 
such as the health impact of fine particles in the atmosphere. 

Firewood Wood used as a domestic fuel in stick form (logs, kindling). 
Flue A passage for discharging gases out of an appliance into the ambient air.  

In common use, the metal flue pipe used with woodheaters is often 
referred to as ‘the flue’. 

Fuelwood A general term used to identify any woody biomass used as a fuel.  It 
includes firewood, pellets and wood used for fuel in industry (e.g. wood 
chips, sawdust, shavings). 

Moisture The moisture content of firewood is usually expressed as the weight of 
water as a percentage of the total weight of the firewood piece.  The water 
is measured taking the weight loss when drying the wood at 100 to 105ºC.  
So, for a 2kg log, if the weight after drying is 1.4kg, the water is 0.6kg and 
the moisture is expressed as 0.6/2x100= 30%.  This is known as the 
moisture content expressed on a wet-weight basis.  Care must be taken 
when referring to moisture content because the convention in forestry is to 
express the moisture as a percentage of the oven dry weight, so in the 
example above the moisture on a dry-weight basis would be 
0.6/1.4x100=43%.  Many electronic moisture meters are calibrated on the 
dry-weight scale because foresters use them. 

Particles (particulates)   Small particles, either solids or droplets of liquid, suspended in the 
atmosphere.  Particles with diameters less than 10 microns (micro-metres, 
µm, 10-6metres) are referred to as respirable particles (i.e. they are 
breathed into our lungs).  Particles with diameters less than 2.5µm are 
referred to as fine particles. 

Eco-Energy Options iv  



 Training Handbook for Wood-Smoke Mitigation  

Pellets Wood pellets are a common domestic heating fuel in North America.  
They are small pellets, about the size of bran breakfast cereal, and are 
used in specially designed pellet burning woodheaters. 

Pollutant A pollutant is a discharge into the environment that does, or could, cause 
adverse impacts on human or ecological health, damage property or cause 
loss of amenity.  In wood-smoke, pollutants include many solid and 
gaseous compounds. 

Units The units used for reporting wood-smoke emissions and ambient smoke 
levels must be carefully noted.  Emissions from heaters and fireplaces are 
usually reported as emission factors (g/kg) or emission rates (g/h).  
Individual chemical species are usually reported as emission factors (g/kg) 
or concentration within the emitted particles (mg/kg).  Ambient 
concentrations are usually reported as µg/m3 (micrograms per cubic 
metre). 

Woodheater A woodheater is a controlled-combustion, residential, heating appliance.  
In North American literature it is referred to as a wood-stove. 

Wood-smoke The products of wood combustion consisting of fine particles and gases.  
The particles cause the smoke to be visible by scattering light.  It is 
usually white or pale blue in appearance. 

 
 
Prefixes 
E Exa = 1018  
P Peta = 1015 f fermi = 10-15 
T Tera = 1012 p pico = 10-12 
G Giga = 109 n nano = 10-9 
M Mega = 106 µ micro = 10-6 
k kilo = 103 m milli = 10-3 
  c centi = 10-2 
  d deci = 10-1 
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Table 5 

These comments are a rough guide only.  Energy prices vary significantly around the country 
and, depending on the quantity required, different tariffs/costs apply.  The installed cost also 
varies significantly for all types of heater. 
Heater Running 

costs 
Capital 
cost 

Comment 

Woodheater Low Medium Replacement of old woodheater with new will cost 
around $2000 (the flue should always be replaced 
too).  Aesthetics may be important. 

Natural gas Low/ 
medium 

Medium Gas offers high heat output and convenience.  
Rapid start-up.  Artificial log fire available. 

LPG High Medium LPG offers medium/high heat output, convenience, 
rapid start up.  Artificial log fires available.  High 
running costs. 

Electricity  Medium/ 
high 

Low Running cost depends on available tariffs.  Small 
portable heaters offer flexibility.  Only low to 
medium heat output available unless multiple 
heaters installed.  Convenient, fast response 
(except storage heaters or heated slabs). 

Electricity (heat 
pump, reverse 
cycle air 
conditioner) 

Low High High efficiency leads to low running costs.  
Reverse cycle air conditioners can supply heating 
and cooling.  Convenient, quick response. 

Insulation Nil Low/ 
medium 

Reduces heating and cooling requirements.  Opens 
up opportunities for various types of heating that 
might be too expensive otherwise.  Shortens 
‘heating season’. 

Solar Nil High Passive solar heating best included at building 
design stage but can be retrofitted.  Careful design, 
including heat storage is essential. 

 
 
14 Problem Solving 
 
This section examines a few problems that might occur when trying to assist homeowners 
reduce the smoke from their heater. 
 
If the woodheater is operating, have a close look at fire.  Most heaters have a transparent 
ceramic-glass panel in the door, although sometimes it is too sooted-up to see through.  If it is 
sooted-up, this is an indication that the heater has been producing lots of smoke. 
 
If any wood (as opposed to charcoal lumps) is present in the firebox then there should always 
be visible flame.  If there isn’t then 
1. Open the air supply fully, if flames don’t appear add a piece of crumpled paper and light.  

If flames are not maintained after the newspaper has burnt then; the flue may be almost 
blocked with creosote, the space above the baffle may be almost blocked with ash, or the 
wood may be very wet.  Less likely is a fault in the air inlet (although I have investigated 
one problem heater where the marking on the air control was wrong and the owner was 
turning the air off when they thought it was on full). 
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2. If there are some flames, but the fire is ‘sluggish’ then open the air control to full and see 
if the flame increases.  Also check to see if the smoke emissions have decreased.  If there 
is no improvement, try adjusting the geometry of the logs in the fire.  If a log is placed 
parallel to the door this may be preventing the combustion air that flows down the inside 
of the glass on most heaters reaching the base of the fire.  If there is just one large log in 
the heater this is likely to burn very poorly.  If logs are packed in too tightly, air cannot 
penetrate the wood load.  There should be about 2 to 3cm between logs.  The problems 
mentioned in 1 above are the most likely causes. 

3. Check the moisture content of several samples of firewood.  The moisture should be 
below 20% (wet weight basis) or below 25% (dry weight basis).  If it is well over these 
values, the wood should not be burnt.  If it is just over, it may be possible to achieve a 
clean burn if the wood is split into smaller logs and the fire is not run on slow burn at all. 

 
Flue cleaning 
If it appears a flue could be blocked with creosote the best option is to have a professional 
chimney sweep in to check the flue.  The sweep will have the necessary equipment and 
experience to get on the roof, sweep the flue and check for any obvious safety problems (e.g. 
corroded heat shields, blocked ventilation of flue casings, etc.).  Some poorly installed flues 
can actually pull themselves apart through regular thermal expansion and cooling.  Thus, loss 
of good draught may be a warning sign of some potentially more serious problem.  Using a 
professional sweep is important, because a helpful amateur, who has not been trained in 
woodheater installations, may well miss something important.  The Australian Home Heating 
Association (contact details in reference list below) will be able to advise of sweeps in local 
regions. 
 
Woodheater cleaning 
A common problem in most woodheaters is a gradual build-up of ash on top of the baffle.  
This ash will not burn-off with a hot fire so it tends to slowly accumulate, possibly over a 
period of years.  At some stage it will start to affect the performance of the heater, reducing 
draught, making the heater harder to light and increasing smoke.  Depending on the design of 
the heater, it can be difficult to see if ash is accumulating.  Sometimes it is possible to reach 
in above the baffle to check (obviously the heater must be cooled right down), otherwise a 
bent metal coat hanger might be used to scrape the ash out.  It is possible to use a vacuum 
cleaner, but it is absolutely essential that the heater is cold, because any small pieces of warm 
charcoal can quickly become red hot with a flow of air over them causing the vacuum cleaner 
to catch fire. 
 
Clean glass 
Clean glass on a woodheater is more than just an aesthetic benefit, it allows the operator to 
easily check that the fire is burning well and allows a new batch of wood to be added before 
the fire has nearly burnt out. 
 
15 Summing Up 
 
Wood-smoke from residential heating can be a nuisance if it interferes with the amenity of 
nearby properties, and the smoke from many households can cause unacceptable air quality 
over whole urban areas.  The physical and chemical properties of wood-smoke mean that it is 
almost certainly a hazard to human health if exposure levels exceed accepted standards.  
From time to time, millions of Australians are exposed to air pollution conditions that exceed 
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accepted standards and there is strong evidence that wood-smoke is a significant component 
of air pollution in winter. 
 
This establishes a strong case for taking action to reduce wood-smoke.  It appears, from the 
preliminary outcomes of programs commenced in 2001, that targeted education is one of the 
most effective means of reducing wood-smoke.  It is proving to be a strong incentive for 
households to accept greater responsibility for operating their wood heating appliances so that 
smoke is minimized.  Targeted education can only be carried out at a local level.  This 
requires a commitment and appropriate skills.  The information in the Handbook should 
provide a good foundation for the understanding of woodheater operation and the hazards of 
wood-smoke. 
 
In theory, wood-smoke can be reduced to levels that would make it relatively insignificant 
compared to other air pollution sources, without eliminating firewood from the urban energy 
supply system.  In practice, this will require a change in community attitude/behavior that is 
going to be difficult to achieve.  However, encouraging results from Launceston, Tasmania, 
suggest that the community can change if given the right prompting.  
 
Here is an opportunity to contribute large improvements to urban air quality at relatively low 
cost (but still at a cost) and in a relatively short time period.  Let’s hope the opportunity is 
grasped. 
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16 Further Reading and References 
 
Further Reading 
NEPC, 1998; ‘National Environment Protection Measure and Revised Impact Statement for 

Ambient Air Quality’; National Environment Protection Council, Adelaide. 
 In addition to setting the national goal for ambient air particulate concentration, this 

report contains useful information about particles including sources and health 
impacts. 

Parton, K.A. (ed.), 1998; ‘Particulate Pollution in Australian Rural Towns’; Department of 
Health Studies, University of New England, Armidale NSW. 

 These proceedings of a Conference on Particulate Air Pollution in Australian Rural 
Towns, held on 18 June 1997, contain several articles summarising wood-smoke 
problems in Armidale together with papers on health impacts of wood-smoke. 

Shelton, J., 1983; ‘Jay Shelton’s Solid Fuels Encyclopedia’; Garden Way Publishing, 
Vermont USA. 
This is an excellent book about woodheaters and firewood.  It provides some quite 
technical information, but is clearly written and factual. 

Todd, J.J., Saxby, W., Prasad, D., Wilson, C. and Kinrade, P., 1997; ‘Residential and Local 
Sources of Air Pollution in Australia’; Australian Academy of Technological Sciences 
and Engineering Inquiry into Urban Air Pollution in Australia (October).  Available at: 
http://environment.gov.au/epg/airquality/index.html follow links to Urban Air Quality: 
supporting reports. 
This report discusses all the localised (suburban) sources of air pollutants, including 
smoke from woodheaters and open fireplaces. 

Web Pages about woodheaters and wood-smoke 
Australian Home Heating Association web page 

http://www.homeheat.com.au 
Armidale Air Quality Group web page 

http://members.ozemail.com.au/~airqual/index.html 
 
The Australian Home Heating Association 

The AHHA has members in every state and territory.  The Head Office, in Adelaide, 
can provide details of local members who might be able to assist with problem 
situations (where householders seem unable to achieve clean burning conditions). 
Phone 08 8231 4633  Fax 08 8231 5633  e-mail demi@homeheat.com.au  
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