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Pellets are an important renewable energy source that
benefits the environment, provides jobs to local and natio-
nal economies and is easily manageable in small-scale

domestic systems. Domestic households cover about 27% of
total energy consumption. The heat market related to domestic
households can be best addressed by using pellets as this fuel
is as convenient to use as fossil fuels. This section will give an
overview on pellet structure, its advantages for domestic hea-
ting systems, as well as the pellet chain starting with raw mate-
rial for pellet production to the pellet delivery to small houses as
well as available technology to utilise pellets for home heating. 

Pellet structure 

Pellets are a fuel in
the form of short
cylindrical or sphe-
rical units. It is
usually 6-12 mm in
diameter and 10-
30 mm in length,
with a moisture
content of less
than 10%. 

Pellets are generally produced from residues of wood proces-
sing industries and mainly used for heating and electricity pro-
duction purposes. Pellets are especially suitable in small heating
systems due to their automatic heating process, easy storage
as they do not degrade, relatively low cost comparing with fos-
sil fuels and a very low amount of ash and other emissions relea-
sed.

Pellets heating technology is comparatively new, and was deve-
lopped from wood chip boiler technology. At present, over 60
manufactures of pellet boilers are active in the market in the
European Union, and the boiler technology is constantly being
improved to reach a higher efficiency rate. 
From the three most commonly used types of wood (logs, wood
chips and wood pellets), pellets offer major advantages for small
heating systems and together with wood chips (which, contrary
to pellets, are best suited for a large-scale use) are a best alter-
native to fossil fuels in the future. 

Pellet advantages

This type of bioenergy is efficient, clean and reliable. In compa-
rison with other solid biofuels, pellets provide the following
advantages and disadvantages:
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About pellets

General advantages Pellet advantages for domestic use Disadvantages

Reduces EU dependence on oil and
gas 

More convenient to store than any other type of wood
as it doesn’t degrade due to low moisture content (less than
10%). 

Peletizing process requires
a certain amount of energy
input and results in a higher
price comparing to wood
logs, briquettes or other
forms of wood.

Sustainable source of fuel: Wood
pellets are a clean, environmentally
friendly, natural, renewable fuel
resource

High energetic value and, therefore, cost effective product:
one ton of wood pellets has the heat value of more than one
and a half tons of wood and stacks easily in one third the
space. This makes it possible to easily store fuel for the entire
season.

Pellet fuel cost is not dictated by
world events; therefore cost is more
affordable and predictable

Requires less maintenance: heating process is automatic.
Only minimal clearance (mainly removal of ash) is needed for
appliance installation (due to the near total combustion
(around 98.5%) pellet stoves produce virtually no creosote.
This also allows installation of a pellet stove by direct vent
without a chimney.

In comparison with oil, there
is a need for a larger storage
facilities, regular control and
removal of ashes.

Reduces waste (as it is made from
by-products of wood processing
industry) and, therefore, diminish
the cost of disposing waste.

Provides employment opportunities
as it is a native fuel 

Cost-efficient: high energy efficiency (due to a low moisture
content) which results in a reduced cost.

Less ash and emissions -  since pel-
let stove emissions are so low they
can be burned in most areas even
those with burning restrictions

Easier to handle - easiest fuel to transport and feed into bur-
ners – pellets are blown with a special pump from a truck to
the storage room and are used in automatic machinery. 
Compared to wood or other types of wood, less volume to
transport and store (due to higher energy density)

Easier to ignite due to a consistent size and low moisture
content

Air quality - clean, CO2-neutral pellet fuel enhances the air
quality by substituting wood log burners and in this way redu-
cing fine dust emissions. Pellets have been proven to provide
the cleanest combustion of any solid fuel

Standard technical characteristics and low moisture content –
burns predictably and provide a consistent heat output.

Further, they have around 10% moisture content, considerably
less than the 25 to 55% typical of chips, so that less energy is
wasted boiling off water.



Pellets are generally manufactured from sawdust – a by-
product of sawmilling, shavings, grinding dust, bark and
finely reduced wood waste, some of which comes from

further processing of wood chips. The demand for pellets is
increasing and other biomass wastes will be considered as raw
materials. Therefore, logging residues, energy crops and its resi-
dues (ex. straw), agricultural waste, and other organic fractions
of household waste could be used for pellet production.
However, these new fuels might release a higher amount of
emissions due to incomplete combustion so their use must be
studied carefully before introduction to the residential market.
Furthermore, longer production process for pelletising alterna-
tive raw materials such as forest wood or forest residues where
the material has to be chipped with a mobile chipper, then grin-
ded and sifted before it is dried and pelletised, results in higher
investment costs and a higher price of pellets. Agropellets give
problems when burned and therefore will be of interest later on. 
In general, wood pellets can be produced from 4 main types of
biomass: woody biomass, herbaceous biomass, fruit biomass
and peat1.

Example of pellets produced from agricultural waste

Pellet production chain

By products from wood processing industries (sawdust, sha-
vings and grindings) go through three main stages of pellet pro-
duction: storing and pretreatment of raw materials, drying the
raw material and actual pellet production process. The overall
process is pictured bellow:

Drying raw material

The waste from wood processing industries is mostly dried
using the basic direct drying technique which is a simple and
well functioning high capacity technique. This technique, howe-
ver, is not that good from environmental point of view and pre-
sents a slightly greater fire hazard. The trend nowadays is to use
indirect drying techniques where the material doesn’t have
direct contact with higher temperatures as well as flue gasses.  
Simple drying technique requires 0.8 MWh of heat to dry a tone
of pellets to moisture content of 8-10% whereas indirect ones
can significantly reduce the energy needed for the drying pro-
cess.  The energy is saved using a pre-dryer and a condenser
which condenses the moist gases from the dryer directly. This
drying process is more energy efficient but requires higher
investment costs.

Pelletising process
Pellets cost more to produce than other wood-based fuels and
require a high capital investment in plant and machinery. Pellet
production generally requires a supply of dry sawdust of a
consistent moisture content and a uniform particle size.
Therefore, it is more energy efficient to use by-products from
wood processing industry rather than to grind up and dry freshly
felled timber. 
The pelletising process starts with dried sawdust being forced
or pressed through holes in a rotating die. The pressure causes
the wood to heat up, briefly liquefying the lignins which act as a
glue and bind the pellets together. The extruded pellets are cut
to length as they emerge from the die. The newly pressed pel-
lets pass through a cooler to allow the lignin to harden. Refined
wood fuels can be stored without risk of moulding or self-igni-
tion. The energy content does not change during storage. The
storage time is unlimited, but the refined fuel must be protected
against rain.

Pellet production
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1 Although peat is not considered as biomass by the European Commission.

source: CIMAJ

Page 4


























