
Environmental and Climate Technologies 
 

2012 / 9 __________________________________________________________________________________________________  

28 

  

 
 doi: 10.2478/v10145-012-0014-x 

A Review on Suspended Wood Dust Combustion. 

Efficiency and Fuel Quality 

Kaspars Silins, Riga Technical University, Institute of Energy Systems and Environment  

Abstract – The paper is dedicated to review the combustion 

efficiency in low capacity wood dust suspension burners. Fuel 

quality is reviewed as the main contributor to the combustion 

efficiency. Wood dust moisture content, particle size and shape, 

amount of volatiles are discussed as the main contributors. Some 

additional aspects like burner ignition, fuel and combustion air 

feeding are reviewed to increase the efficiency.  

A brief overview of particle combustion process is provided 

followed by an identification and discussion of combustion 

efficiency influencing parameters. The significance of fuel feeding 

and air supply is discussed at the end of the paper.   

 

Keywords – moisture content, shape and size, swirl, volatile 

matter  

I. INTRODUCTION 

The EU has set high goals towards increasing the renewable 

energy share in gross final energy consumption (20% in 2020 

and at least 55% in 2050).  

One of the options to increase the renewable share is co-

firing fossil with biomass resources introducing wood dust in 

existing pulverized coal and natural gas fired systems. At 

present wood dust together with fossil fuels can be co-fired in 

up to 315 MW scale power plants for greener energy 

production [1, 2, 3, 4]. Wood dust is used mostly for heat 

production, but can also be used in combination with Stirling 

engine for electricity production [5].  

The future is combustion of 100% wood dust blends in the 

suspension burners – which is the scope of the paper. Wood 

dust combustion issues are discussed in this paper. The term - 

wood dust - can refer to wood powder and fine sawdust (sizes 

up to 2 mm).  As specified in [6] wood fuel particle size of 

less than 1 mm is classified as wood powder and in between 1 

mm and 5 mm – is classified as sawdust. 

The aim of the paper is to review the combustion efficiency 

in low capacity wood dust suspension burners. It is necessary 

to understand the principle biomass combustion process in the 

suspension burners and the influence of the fuel quality 

towards the combustion process and its efficiency. 

The first section of the paper reviews the principle biomass 

combustion process. When the combustion process is 

understood, the combustion efficiency determining factors are 

reviewed. In this regard, wood dust moisture content, particle 

size and shape as well as the amount of volatile matter are 

discussed as the main influencing factors. Some additional 

aspects like burner ignition, fuel and combustion air feeding 

are discussed regarding the increase of efficiency.  

 

 

Combustion of biomass 

The combustion within suspension burners is to be viewed 

on a single particle level. The combustion process of a wood 

particle can be divided into the following stages: 

 Heating-up; 

 Moisture evaporation; 

 Devolatilization; 

 Oxidation of volatiles and char. 

 

Up to 100 oC the drying process takes place when the fuel 

particles are heated up and the moisture is evaporating. When 

the particle has dried, and the adequate temperature (~160 oC) 

had been reached, devolatilization of the volatile matter starts. 

The biomass particle releases gaseous compounds and a 

cracked char particle is left. Combustion of the volatiles starts 

at A temperature of 500 oC. Complete combustion products 

are Carbon dioxide (CO2), water (H2O), nitrogen and sulphur 

oxides (nox, SO2, SO3). Incomplete combustion products are 

unburned hydrocarbons (UHC-CxHy), Carbon monoxide (CO), 

carbon (C) and polynuclear aromatic hydrocarbons (PAH). 

After the full oxidation of volatiles, a glowing char particle is 

left. The char mostly consists of carbon which is being 

oxidized to CO. When the CO reaches the char surface it is 

fully combusted to CO2 with a short blue flame. When the 

char has fully combusted, ash is left over consisting of 

minerals and metals. If the incomplete combustion takes place, 

the deposited ash still can contain an amount of unburned 

matter i.e. Carbon [7, 8, 9]. 

II. COMBUSTION EFFICIENCY 

The term combustion efficiency (ηc) is used to determine 

the degree at which the wood dust has been oxidized. The 

methodology of CEN/TS 304 “Heating boilers - Test code for 

heating boilers for atomizing oil burners” and CENT/TS 303-5 

“Heating boilers - Part 5: Heating boilers for solid fuels, hand 

and automatically stocked, nominal heat output of up to 300 

kW - Terminology, requirements, testing and marking” 

standards state that the efficiency is calculated as a sum of 

four losses related to the heat input: heat losses with exiting 

flue gases, heat losses through the combustion system 

envelope, energy Losses through unburned matter in the ashes 

and chemically incomplete combustion products in flue gases. 

In the CEN/TS methodology, the total efficiency of the whole 

system is considered. In regard to combustion efficiency, the 

losses through the envelope and with the physical heat of flue 

gases are not being taken into account. For the suspension 

boilers there are two equations to calculate the combustion 
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efficiency. For horizontal burners the combustion efficiency is 

calculated as (1)  
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where  

Vco - amount of CO in the flue gases, kmol/kgfuel 

Qz
d – net calorific value of the fuel, MJ/kg 

Gubc – unburned carbon content, kg/kgfuel 

 

The amount of unburned carbon can be determined by 

collecting the ash in the exiting flue gases with cyclones, 

filters or other particulate matter (PM) emission reduction 

equipment. Unburned carbon in the ash is determined as (2)  
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where 

Cfa – C amount in the fly ash, % 

Afuel – Ash content in the fuel, % 

 

The carbon amount in the fly ash is taken into account due 

to the assumption that all particles are being carried away with 

the exiting flue gases. The calculated combustion efficiency 

(2), represents the total unburned carbon loss of wood fuel, i.e. 

it is the lost heat due to incomplete combustion.  

For Fluidized bed combustors, the equation used for 

combustion efficiency calculation is (3), taking into account 

two of the losses mentioned in [6]. 
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where 

quc – heat loss with unburned carbon, %  

qic –heat loss due to CO concentration, %-vol, 

 

The heat loss with unburned carbon therefore is calculated 

as (4) 
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The loss due to chemically incomplete combustion (qic) is 

calculated as (5)   
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where 

Vdg – is the volume of dry flue gases, Nm3/kg 

 

To determine the combustion efficiency for both 

technologies, the main independent parameters are Net 

calorific value (Qz
d) and ash content of the fuel (A). Both 

basically are defined by the wood type and the soil and 

environment conditions in which it has been grown. As seen in 

(1) and (3), the dependent variables are unburned C in the 

ashes and CO in the exiting flue gases.  

Another important parameter for evaluation of the 

combustion process is char burnout (b) (6) [11, 12]. It 

represents the degree at which the fuel particles have been 

burned during the combustion process.    
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where 

b – char burnout, % 

A – ash content of the fuel, % 

ash1 –ash content of the collected char, % 

 

Parameters ash1 and Cfa basically describe the same 

parameter - unburned amount of the fuel in the ash (Cfa), but 

from a different perspective. The main combustion process 

indicators describing the state of complete combustion are the 

amount of unburned matter in the ash (1), (3) and (6), and the 

CO emissions (1), (3). Fuel parameter considered for the all 

three combustion calculations is the ash content (1), (3) and 

(6). The net calorific value which represents the amount of 

energy supplied with the fuel is an important fuel parameter. 

In the next sections other fuel parameters influencing the 

combustion process and efficiency will be discussed. These 

are moisture content, wood dust particle size and shape, 

volatile matter. These four are discussed as fuel properties 

which have determining influence on CO emissions (Vco) and 

the degree of complete char combustion – Cfa and ash1.   

III. WOOD DUST PROPERTY IMPACT ON COMBUSTION 

The wood powder combustion process and flame stability is 

strongly dependent on fuel quality. Wood powder as a fuel is 

characterized by parameters specified in European standard 

CEN/TS 14961 “Solid biofuels – Fuel specifications and 

classes”. The fuel properties are very important for small 

capacity boilers. The lower the capacity of the burner is, the 

higher the requirements for the fuel. The main parameters to 

which attention must be paid are moisture content and particle 

size, the particle shape influences the combustion process as 

well [13, 5].  

The Proximate and ultimate analysis properties of the wood 

powder fuel used for suspension combustion are viewed in 

Table I. Proximate analysis includes moisture, ash (A) and 

volatile matter content of the fuel as well as net calorific value 

(Qzd). The ultimate analysis comprises carbon (C), hydrogen 

(H), oxygen (O), nitrogen (N) and sulphur (S) content. The 

wood dust particle size and the capacity of the burner in which 

the fuel was used are specified. As most of the applications 

include co-firing wood dust fuels in present fossil fuel 

combustion systems, Table I also includes dust specification 

used for those applications.  
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Moisture content 

The higher the moisture content of the fuel, the longer it 

takes for the particle to ignite AND COMBUST completely. 

In this case a larger amount of heat is used to dry the particle 

in the combustion chamber. This process postpones the 

ignition of the particle, thus the combustion starts further away 

from the burner. This can raise problems with the flame 

stability and additional damage made to the furnace walls. If 

the combustion is organized well, there will be no problems 

with the ignition of the suspension and the flame stability, but 

the volume of the combustion chamber is then required to be 

larger. In this case, the chamber length has to be longer to 

avoid contact of the flame with the furnace wall. If the fuel 

and air feed is not adjusted to the moisture content, the flame 

becomes unstable and larger scale of incomplete combustion 

can occur, resulting in lower efficiency (higher CO and 

unburned matter amounts).  

As it can be seen in Table I for combustion of 100% wood 

dust blends, all samples have moisture content above 10.1%.  

For co-combustion together with gas and straw, the moisture 

content can be up to 13 %. For large capacity applications like 

315 MWfuel power stations, the moisture content for the pine 

sawdust co-combusted with coals can be up to 51-63% on fuel 

as received basis [4].  

As shown in Figure 1, during the combustion process when 

the outer layer has fully oxidised into ash, the centre of the 

fuel particle still can be unburned and wet. 

 

 
Fig. 1. Particle combustion stages [19] 

To avoid such a situation, higher temperatures and longer 

residence times are required for the moist particulates to 

combust and the outer layer is dried while the middle of the 

particle still remains with a certain amount of moisture. It is 

also an issue of heat transfer within the particle. If the particle 

TABLE I 

WOOD DUST PROPERTIES 

Fuel blend 100% wood dust 
Wood/coal - up 

to 30/70% 

Wood/coal - 

up to 

20/80% 

Wood/gas 

(50/50%); 

Wood/straw 

(60/40%) 

Wood/gas 

(20/80%) 

Wood/coal - 

up to 

30/70% 

Power, kW 108 150 204 400 20 50 175 500 2370 

Moisture, 

% AR 
7,5 4,3-10,1 10 5,4-8,9 9,04 6,8 13,60 7,3 3,4 

Particle size < 1,6 mm < 1 mm <0,55 mm < 0,5 mm <0,7 mm <0,25 mm < 2mm <1,4 mm <0,35 mm 

Volatile 

matter, % 

DM 

84,5 83,6-85,2 87,60 81,0-83,3 84,32 83,08 84,14 76,2 92,34 

Ash, % DM 0,4 0,3-0,5 0,42 0,3-0,5 0,67 0,74 0,23 2,6 4,5 

C, % DM 49,80 49,8-50,4 49,00 52,7-53,3 49,53 49,96 53,80 46,90 48,6 

H,% DM 6,2 6,0-6,2 6,09 5,1-6,2 6,33 6,56 7,93 5,2 4,65 

N,% DM <0,1 0,55-0,096 0,57 0,1-0,2 0,14 0,20 0,00 0,1 0,09 

S, % DM 0,01 n. sp. <0,056 0,01 0,01 0,06 0,00 0,04 0,093 

O,% DM 43,7 42,8-43,9 44,18 39,8 - 40,7 43,33 42,23 38,04 37,8 42 

Qz
d, MJ/kg,  17,7 19,0-19,3 15,07 19,77-19,94 16,44 16,62 16,68 17,07 16,54 

Ref. [14] [13] [15] [5]  [16] [17] [12] [18] [1] 

AR – as received 

DM – dry matter 

Qz
d – Net calorific value 

n. sp. – not specified 
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is not fully combusted, it can be deposited on the bottom of 

the chamber and additional fouling can occur. The 

significance of the moisture content is linked with the particle 

size. The larger the particle, the higher moisture content can 

be accumulated within it.  

As it is necessary to provide constant and steady fuel and 

air supply for the burner, additional attention must be paid to 

fuel feeding stability. If the suspended wood amount in the air-

fuel mixture is irregular, the flame can become unstable and 

even lead to the flame blow-off. High moisture content 

contributes to the fuel feeding, as very moist powder is more 

likely to form areas of agglutinated dust in the fuel storage bin 

i.e. bridging. 

Particle size 

 One of the reasons of unstable feeding can be fuel bridging 

inside the storage container. Aside from moisture content, two 

additional fuel parameters are to be taken into account -- 

particle size and shape. Particles of different shapes are most 

likely to bridge over the more even shaped. The precursors for 

bridging are elongated and narrow shaped particles, low bulk 

density of the wood powder fuel as well promotes the 

bridging. Particles of sizes 315 µm and 800 µm are the ones 

which tend to cause a bridging problem [20]. Finer particles 

tend to bridge due to electrostatic forces which become more 

apparent for fine particles (<250 µm). During the fuel feeding 

inside the combustion chamber, finer particles tend to form 

build up on tube walls. When this build-up falls down, it 

combusts inside the combustion chamber as a larger particle, 

thus forming some peaks of CO emissions [13, 5]. For 

suspended wood combustion, fuel particles are milled to a 

range of 10 µm 1000 µm or more to ensure higher combustion 

efficiency and burnout [9]. For fluidized bed (FB) systems, the 

particle size requirement is not so high; particles of 2 – 5 mm 

can be burned [9]. FB and circular FB can be operated starting 

from 20 MWth. In some systems the particulate matter can be 

till 80 mm, for CFB – up to 40 mm. For pulverized fuels, the 

upper limit is 10 - 20 mm [8]. The particle size depends on the 

system and burner considered. The power capacity of the 

combustion systems as mentioned before plays a major role. 

For small capacity systems, the particle range is revealed in 

Table I. 

As seen in the Table I, most of the fuel particles are finer 

than 1 mm. For low capacity boilers, a finer powder is 

required. The particle size directly influences the flame 

structure. The finer the particles, the faster they ignite and 

combust. This fast ignition results in higher flame 

temperatures closer to the burner and lower flame 

temperatures at the end of the combustion chamber [13]. High 

flame temperatures mean higher NOx emissions and additional 

damage to the combustion chamber walls.  The link between 

fine particles and higher NOx emission levels is proven by 

[13] due to a case study and result analysis using partial least 

squares (PLS) method. In the research results clearly 

demonstrate a link between the combustion of finer wood 

powder (containing large amount of particles in size of up to 

350 μm) and flame temperature. The link is revealed by the 

elevated temperatures closer to the burner exit region and 

lower temperatures at end of the combustion chamber. The 

finer the particle, the less time it takes to ignite. For fine 

particles, the moisture evaporates faster and the release of 

volatile matter starts earlier [14, 5].  

As well as the moisture content, the particle size influences 

the char burnout (6). For the limited volume combustion 

chamber, the temperatures must be higher and the mixing 

better, to ensure that the larger particles are completely 

oxidized into fly ash till the end of the combustion chamber is 

reached. If it is not, then the particle is deposited on the 

bottom of the chamber. This raises the necessity to stop the 

burner and clean the combustion chamber. This process is 

visualised with simulations in [13]. As it can be seen in fig. 1, 

the combustion of the particle occurs gradually. For the larger 

sized particles, the duration is longer than for the smaller ones. 

Mostly the particle size is determined by sieving through 

sieves with different aperture size. This analysis is 

approximate, as not completely the whole diameter and 

particle volume is taken into account. More precise is laser 

diffraction analysis, but it takes longer to analyse the sample 

[20]. High precision analysis is necessary when precise 

particle volume must be determined. Sieve analysis in this 

case is less precise as there is a possibility for a particle of 

smaller volume not to pass an aperture while a larger volume 

particle passes. This can happen due to the shape differences 

of the fuel. A spherical particle is more likely to pass the sieve 

eye than an elongated, cylindrical particle.     

Particle shape 

It is reported that particle shape influences the combustion 

time of the wood powder [13, 21].  The parameter to describe 

the particle is shape factor, whereas the most important for this 

case is circularity and particle roughness. Circularity describes 

whether the particle shape is close to a perfect circle or it is 

elongated. The roughness shape factor describes the structure 

of the boundary line for the particle [20]. The main shape 

types for the pulverized wood particles are: quadratic (flake-

like), cylindrical and spherical. The factors take into account 

how circular, narrow, elongated and rough the particles are. 

By single particle analysis in entrained flow reactor described 

in [21] it is determined that devolatilization of the particle is 

slower for near-spherical shaped particles. The most rapid 

gasification occurs for flake-like shaped particles as the 

particle specific volume is lower, but the reactive surface is 

larger through which the volatile matter can be released  [21].  

Volatile matter 

Volatile matter of the fuel has a large influence on the 

combustion process.  The volatile compounds account for the 

combustion in the gas phase i.e. the volatile oxidation. In 

Table I it can be seen that the average volatile matter of wood 

dust used for suspension burning is 76.2 - 92.34 %. The 

average volatile matter for the viewed case studies is 84% 

which is ~3 times more than that of pulverized coal (average 

~27% vol. matter) [17, 15, 1]. When the corresponding 

temperature has been reached, a rapid release of volatile 

compounds starts ensuring a very high burning rate of the 

wood dust when ignited [9]. 
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Due to the high volatile content, the combustion zone is 

larger than for the fuels with low content of volatiles e.g. coal. 

Comparing the flames for both fuels, there is a larger amount 

of unburned gases (CO and unburned hydrocarbons) in the 

area closer to the burner for wood dust. This happens due to 

increased release of volatile content, increasing the flame 

temperature closer to the burner region. Further back, the 

coarser particles continue to devolatilize and char of the fine 

particles is being oxidized [15, 22, 13]. For wood dust burners, 

it is necessary to organize the flame in order that volatiles are 

burned across the whole combustion zone. It is favorable to 

ensure that fine char particles are being oxidized completely 

having additional external heat source – oxidation of volatiles. 

To organize the flame to reach the highest combustion 

efficiency with lower emissions – it is necessary to pay 

additional attention to the fuel and combustion air feeding.  

The average chemical composition of the wood dust fuels 

burned in the given applications as seen in Table I, complies 

with the values specified in CEN/TS 14961 for coniferous and 

deciduous wood fuels. It is well known that high N contents of 

the fuel contribute to high NOx emissions. 

IV. INCREASING THE COMBUSTION EFFICIENCY 

As mentioned before – an important issue is the fuel and air 

feeding. One method on how to increase the combustion 

efficiency is pre-treatment of the fuel to reduce the moisture 

content, and the particle size. By choosing the mill type, 

different size reduction efficiencies and particle shapes can be 

acquired [20].  

The basic principle of the burner operation is as follows: 

through a central tube a wood dust–air suspension is injected. 

To lower the emissions and increase the combustion 

efficiency, secondary and tertiary air is introduced through the 

outer tubes. The supply air is being staged. The method to 

increase the combustion efficiency without major changes in 

the combustion chamber dimensions is to adjust the burner to 

the fuel properties. The main factors describing the burner set 

up are the stoichiometric air ratio, air preheating temperature 

and the swirl number. The air ratio describes the fuel, fuel 

transport and combustion air feed rates. The air can be 

preheated to facilitate the ignition and combustion of wood 

dust. In this paper the supply air swirling is viewed in more 

detail. 

Swirl number 

One of the common techniques on how to stabilize the 

flame is by giving a swirling momentum to the staged air jets. 

Swirling secondary and tertiary air is introduced across the 

fuel flow giving it the swirling movement. Swirling 

momentum of the combustion air is achieved by movable-

block swirl generators [23, 24].  

The achieved swirling flame is more stable due to occurring 

re-circulation of hot combustion gases from back of the 

combustion chamber into the burner inlet. The heat of the 

combustion gases dries the incoming fuel particles [13].  

Due to the swirling effect internal (IRZ) and external 

recirculation zones (ERZ) are formed, see fig. 2.  

The internal recirculation zone is formed downstream of the 

burner quarl. In the fig. 2 it can be seen that fuel feeding air is 

intense enough to penetrate the IRZ. In the middle of the 

flame, a fuel-rich zone is being formed which ensures lower 

NOx emissions. In the IRZ the residence time of some fuel 

particles and volatile gases is prolonged ensuring a higher 

degree of complete combustion. As well the particles being 

penetrated through the zone are more intensively dried. ERZ is 

formed around the flame. The fuel-air mixture is fuel-lean. It 

is formed by a reverse flow of combustion mid-products 

induced by entrainment towards issuing jets.  

In the external recirculation zone the complete combustion 

of the yet unburned products is facilitated. This occurs in 

conditions where the swirl number is high enough; for the 

viewed case it is 1.06 [15]. 

 

 
Fig. 2. Internal and external recirculation zones [15] 

The swirl number is a quantitative parameter to estimate the 

degree (strength) of the swirl. The swirl number (S) is 

calculated as (7) 

 2

d
G

G
S

z

[25, 23, 24],   (7)

 

where 

Gθ – axial flux of angular momentum, m3/s 

Gz – axial flux of axial momentum, m2/s 

d – diameter of the exit nozzle, m. 

 

It is not likely to organize swirled fuel suspension flow 

through the central tube. Swirling is characteristic only to 

supplementary (staged) air streams, e.g. secondary and tertiary 

air. It can be adjusted by the angles of the swirl generator 

blades and air flow rate through separate air feeding units [13, 

14, 15, 17, 1, 16]. From (7) it can be understood that if in the 

larger angle the swirl generator blocs are placed and higher air 

feed is applied, the higher swirl number is reached. For 

different sets of swirl burners, the swirl number range can 

differ [23]. 

The swirl number can be used as a strong parameter to 

determine fuel and air feeding influence on the flame length. It 

is reported [5] that a longer flame can be achieved with 

increasing primary air flow with the swirling. A longer flame 
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means longer residence time of the combustion products in the 

combustion chamber. It also can mean damage to the 

combustion chamber if the dimensions are not considered. 

Additionally, lower NOx emissions as the heat in the flame 

zone is more widely distributed thus less high temperature 

regions are being formed within it. By [14] it was found out 

that low CO emissions can be acquired by feeding primary 

and swirled secondary and tertiary air with equal feeding rates. 

To ensure higher combustion efficiency, it is necessary not 

only to stage the air feeding (secondary and tertiary air) but 

also to swirl the flame. This is done in order to stabilize the 

flame and ensure faster drying and more complete combustion 

of the fuel.  

To successfully burn the fuel and reach higher combustion 

efficiency, it is necessary to pre-treat it physically. The raw 

wood fuel should be pulverized and dried prior to igniting 

which makes it possible to achieve fast ignition and burning 

rates [26]. It is determined that impact mills are more efficient 

producing more fine particles rather than knife mills [13].  For 

coal co-combustion applications it is common to introduce the 

wood fuel together with coal into the coal pulveriser mills 

[27]. 

For 100% wood dust fuel combustion in suspension 

burners, natural gas is commonly used as a start up fuel. In 

Japan [5] prior to combustion of wood dust/air suspension in 

4.7 m3 large combustion chamber it was preheated till 800 oC. 

Natural gas was also used to preheat the secondary and tertiary 

combustion air jets to 300 oC [5]. For experiments of [15] the 

secondary air was preheated to 270 oC. In Sweden [13] the 

burner at first was operated solely on natural gas for 

approximately 5 minutes prior to switching to pulverized 

wood fuel (combustion chamber size – 0.64 m3). 

 In regard to wood dust combustion, it is necessary to take 

into account additional issues with ash formation. During the 

wood dust combustion larger amount of ash is being deposited 

on heater tubes due to higher content of Cl, K and Na than of 

coal and natural gas. Additionally the lower ash melting 

temperature results in aggravating and fouling problems on the 

combustion chamber walls and heater tubes [27, 22]. Research 

[17] shows that by adding biomass for co-combustion with 

coal decreases the deposition forming rate even at higher 

temperatures. The formed deposits are loose and easy to 

remove. This probably is due to the low capacity application 

where lower temperatures are reached.  

V. CONCLUSIONS AND DISCUSSION 

Combustion process and combustion efficiency have been 

reviewed for low capacity wood dust combustion applications. 

It can be concluded that the two main parameters determining 

the combustion efficiency are CO emissions and unburned 

carbon in the fly and deposited ash. Both of the parameters are 

dependent on flame stability and area of the formed 

combustion zone. The main wood dust properties and their 

influence on the combustion efficiency have been discussed. 

The properties are moisture content, particle size and shape as 

well as content of volatiles.  

In order to ensure higher combustion efficiency the main 

wood dust quality boundary conditions for small scale 

suspended wood combustions can be derived:  

 Moisture content of 10% must not be exceeded in 

order to efficiently combust 100% wood dust fuel 

blends. 

 Particles of the wood dust blend should be smaller 

than 1 mm. Attention must be paid to the average 

diameter of the blend. 

 The wood dust particles should be of flake-like and 

narrow shape. 

 The volatile matter content for the wood dust should 

be 80% or higher. 

  

The boundary conditions on moisture and particle size of 

the wood dust blend corresponds with information given by 

World Trade Service AB Powder Burners. 

This paper serves as a basis for development and 

improvement of the wood dust combustion technologies for 

heating production at the Riga Technical University. Further 

research and work will be dedicated to the development of the 

burner model and an experimental stand. 

The findings can also be used by international scientists 

dealing with suspended biomass dust combustion in powder 

burners. The knowledge can be used for an economic 

evaluation of fine particle biomass use in present fossil fuel 

combustion applications in regard to the availability of quality 

requirements. 
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