
 

 

  
 
 
 
 
 
 

IEE/09/758/SI2.558286 - MixBioPells 
 

WP 3 / D 3.3. 
 

“Best practice examples” for the combustion of alternative and 
mixed biomass pellets 

 
 

 
Author: Markku Kallio (VTT - Technical Research Centre of Finland) 
 
With support of the project partners: 
 
Bioenergy 2020+ 
DBFZ – Deutsches Biomasseforschungszentrum 
SP – Technical Research Institut of Sweden 
DTI - Danish Technological Institute 
Protecma – Energia Y Media Ambiente S.L. 
CTI - Italian Thermotechnical Committee 

   
 
 
 
 
 
 

Supported by the European Commission under the EIE programme 

 

The sole responsibility for the content of this report lies with the authors. It does not necessarily 
reflect the opinion of the European Communities. The European Commission is not responsible for 

any use that may be made of the information contained therein. 

 



 

 

2 

Table of contents 
 

1 Introduction ..................................................................................................................... 3 

2  Method ............................................................................................................................ 3 

2.1 Preparation of the template for the best practice examples ............................................ 3 

2.2 Selection of the best practice examples .......................................................................... 5 

3 Summary ....................................................................................................................... 12 

4 Best Practice Examples ................................................................................................ 16 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

3 

1 Introduction 

The utilisation of alternative and mixed biomasses and residues requires adapted 

technologies along the whole process chain. Critical properties of alternative and mixed 

biomass pellets can cause problems during the combustion process, e.g. higher emissions 

of particles, HCl and SO2 and ash slagging. These effects depend on several factors, e.g. 

the used combustion and flue gas cleaning technology, the boiler size and the chemical 

composition of the fuel.  

To give an overview about the actual state of the art for the combustion of alternative and 

mixed biomass pellets and briquettes, best practice examples highlight successful 

strategies as well as common problems and motivations of the involved key actors in 

Austria (AT), Denmark (DK), Finland (FI), Germany (DE), Italy (IT), Spain (ES) and Sweden 

(SE). They are highly valuable to increase the market relevance of alternative and mixed 

biomass pellets in Europe since they can be used as guideline for future projects. 

2  Method 

The best practice examples were developed based on existing projects. Based on the 

experience and technical facts the best practice examples were chosen. In this chapter a 

short description about the preparation and selection of the best practice examples will be 

given. 

2.1 Preparation of the template for the best practice examples 

In the steering group and project meetings, structure and content of the best practice 

examples were discussed. It was agreed upon to divide the content into five parts 

1. Introduction 

 A short description of the company and public facts. 

 A short description of the background for the combustion of the used fuels. 

2. Raw materials and fuels 

 A description of typical characteristics and properties of the used raw materials and 

fuels. 

 A description of the utilization and problems. 

 A short description how the pellets were produced or received. 
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3. Combustion  
- A description of the process and the used technology. 

- The costs for the combustion of the pellets or briquettes. 

- Possible problems and solutions. 

- Lessons learned. 

4. Producers view 

 View of the producer on further developments in the market and technology. 

5. Contact details 

A MS WORD template including headlines, instructions, place holders for pictures and 

diagrams as well as tables was prepared by the WP leader and provided to the project 

partners. The template was accompanied by a complete and finalised best practice 

example from Finland as guideline, Figure 1. Each partner prepared his best practice 

example in close cooperation with the selected local industry partner in English which was 

translated in the national languages of the MixBioPells partner countries and uploaded on 

the project website. The selection criteria of the best practice examples are described in the 

following chapter. 

   

Figure 1 Template  
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2.2 Selection of the best practice examples 

Since the market implementation of alternative and mixed biomass pellets is at early stage, 

it was rather difficult to find appropriate best practice examples in some partner countries. 

At first a literature research and web survey was carried out by all partners to find possible 

and suitable best practice examples for the combustion of alternative and mixed biomass 

pellets and briquettes. Possible best practice examples were discussed in close 

cooperation with the stakeholders in the initial and the regional network meetings. The 

selection criteria for each partner country are listed in Tables 1 - 7. 

Table 1: Selection criteria for the best practice examples in Germany 

 Combustion 
of grape 

marc / vine 
pruning 
pellets 

Combustion 
of rape press 
cake pellets 

Combustion of 
straw pellets 

Combustion 
of 

Miscanthus 
pellets 

Combustion 
of apple 
pomace 
pellets 

Combustion 
of digestate / 
wood pellets 

Operator 
Agroscience 

GmbH 
Fa. Rombold 
und Gfrörer 

Landwirt-
schaftsbetrieb 

Breitschuh 
Pusch AG 

Fruchtsaft-
kelterei 
Stiefel  

Pusch AG 

Range of 
capacity (kW) 

30 120 < 100 < 100 < 1 MW < 100 

High potential of 
the used fuel 

Medium Medium High Medium Low Medium 

Combustion of 
new alternative 
fuels 

Yes Yes No No Yes Yes 

Combustion of 
mixed biomass 
pellets or 
briquettes 

Yes No No No No Yes 

Relevance and 
transferability for 
other European 
countries 

Medium Medium High Medium Low Low 

Experiences of 
the operators (in 
years) 

5 3 3 7 3 7 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

Yes No No No Yes No 

Previously 
unused raw 
materials that are 
used in the region 
and thus create 
regional added 
value 

Yes Yes No No Yes Yes 
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Table 2: Selection criteria for the best practice examples in Austria 1) 

 Combustion of hay briquettes 
from landscape 

gardening 

Combustion of hay and corn 
cob pellets 

Operator Mr. Engleder 
Cooperation “Hay and 
pellets” 

Range of capacity (kW) 78 kW <100 kW 

High potential of the used raw 
materials 

Medium High 

Combustion of new alternative 
fuels 

Yes Yes 

Combustion of mixed biomass 
pellets or briquettes 

No Yes 

Relevance and transferability for 
other European countries 

High High 

Experiences of the operators (in 
years) 

5 <1 

Use of new and promising 
combustion and precipitator 
technologies 

No No 

Previously unused raw materials 
that are used in the region and 
thus create regional added value 

Yes Yes 

 
1)

 Due to the complicated legal framework the combustion of alternative biomass pellets is not common 
in Austria. Experts from BE2020+ and from the agricultural chamber of Lower Austria had been interviewed, if 
they know some potential best practice examples. Finally the heating plant from Mr. Engleder in the region 
Mühlviertel was selected, because  
• he uses hay briquettes as fuel, 
• the combustion process was monitored very well,  
• the used boiler is available on the market. 
 
The project “combustion of hay and corn cob pellets” is located in Styria and was still in a testing phase (only 
a combustion test was performed, no continuous use of these pellets as fuel) as the selection of best practice 
examples was on-going. Thus it was not considered as a best practice example, but the stakeholders were 
involved in further networking meetings within the MixBioPells project.    
 



 

 

7 

Table 3: Selection criteria for the best practice examples in Finland 

 Reed canary 
grass 

Straw Peat Peat/straw 
Wood/reed 

canary grass 

Operator 
Jalasjärven 
lämpö Oy, 

farmers etc. 

Harri 
Honkavaara, 
other farmers 

Several, 
Airports etc. 

Ariterm Oy 
Ariterm Oy, 
Biofire Oy 

etc. 

Range of 
capacity (kW) 

50 kW – 5 
MW 

100 – 500 
kW 

50 kW – 10 
MW 

60 kW – 3 
MW 

60 kW – 3 
MW 

High potential of 
the used raw 
materials 

Medium Low High Low Medium 

Combustion of 
new alternative 
fuels 

No No No Yes Yes 

Combustion of 
mixed biomass 
pellets or 
briquettes 

Yes Yes Yes Yes Yes 

Relevance and 
transferability for 
other European 
countries 

Medium Low Medium Low Medium 

Experiences of 
the operators (in 
years) 

2 3 6 2 2 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

Yes Yes No Yes Yes 
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Table 4: Selection criteria for the best practice examples in Denmark 

 Combustion 
of mixed 
biomass 

Combustion 
of straw 

bales 

Combustion 
of mixed 
biomass 

Combustion 
of mixed 
biomass 

Combustion 
of mixed 
biomass  

Combustion 
of straw 

bales 

Operator Verdo A/S 
Høng District 
Heating Plant 

Mariager 
District 

Heating Plant 

Store 
Merløse 
District 

Heating plant 

Grenå CHP 
plant 

Harlev 
District 

Heating Plant 

Range of 
capacity (kW) 

164 MW < 10 MW < 10 MW < 10 MW 79 MW < 10 MW 

High potential of 
the used raw 
materials 

High High High High High High 

Combustion of 
new alternative 
fuels 

Yes No Yes Yes Yes No 

Combustion of 
mixed biomass 
pellets or 
briquettes 

Yes No Yes Yes Yes No 

Relevance and 
transferability for 
other European 
countries 

High High High High High High 

Experiences of 
the operators (in 
years) 

5-7 15 15 15 20 20 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

No No No No No No 

Previously 
unused raw 
materials that are 
used in the region 
and thus create 
regional added 
value 

Yes Yes Yes Yes Yes Yes 
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Table 5: Selection criteria for the best practice examples in Spain 

 Combustion of 
Almond shell 
briquettes 

Combustion of 
Wine Pruning 
pellets 

Combustion of 
Olive Stones 

Combustion of 
straw pellets 

Combustion of 
Paulownia 

Operator 

Old peoples 
home 
Residencia 
Geriátrica La 
Purísima in 
Crevillent  

Test centre 
Orientación Sur 

End User: Julio 
Berbel, in 
Cordoba 

Alvaro Iturritxa, 
Vitoria 

Own tests in 
production 
centre in the 
region of 
Extremadura 

Range of capacity 
(kW) 

235 35 15 25-40 30 

High potential of the 
used raw materials 

Medium Medium High Medium Low 

Combustion of new 
alternative fuels 

Yes Yes Yes Yes Yes 

Combustion of mixed 
biomass pellets or 
briquettes 

Yes Yes Yes Yes Yes 

Relevance and 
transferability for 
other European 
countries 

Medium Medium Medium High Low 

Experiences of the 
operators (in years) 

2 3 1 1 2 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

No No No No No 

Previously unused 
raw materials that 
are used in the 
region and thus 
create regional 
added value 

Yes No Yes No No 
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Table 6: Selection criteria for the best practice examples in Italy 

 Grapevine 
prunings 

pellet 
Hay pellet Hay / wood Maize / wood 

Operator Bonamini Tommasoni ISPARO Hotel Sport 

Range of 
capacity (kW) 

25 50 150 500 

High potential of 
the used raw 
materials 

Yes Yes Medium Low 

Combustion of 
new alternative 
fuels 

Yes Yes Yes Yes 

Combustion of 
mixed biomass 
pellets or 
briquettes 

No No No No 

Relevance and 
transferability for 
other European 
countries 

Yes Yes No No 

Experiences of 
the operators (in 
years) 

3 5 2 5 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

No No No No 

Previously 
unused raw 
materials that are 
used in the region 
and thus create 
regional added 
value 

Yes Yes Yes/No Yes 
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Table 7: Selection criteria for the best practice examples in Sweden 

 Combustion  
of reed 

canary grass 

Combustion 
of straw 

Combustion 
of rape straw 

Peat Hemp 

Operator Ökna school Demo Farmers Farmers Farmers 

Range of 
capacity (kW) 

200  50 - 100 50 100 100 

High potential of 
the used raw 
materials 

Medium High Low High Low 

Combustion of 
new alternative 
fuels 

Yes Yes No No No 

Combustion of 
mixed biomass 
pellets or 
briquettes 

Yes No No Yes No 

Relevance and 
transferability for 
other European 
countries 

Medium High High Low Medium 

Experiences of 
the operators (in 
years) 

2 >2 >2 >2 >2 

Use of new and 
promising 
combustion and 
precipitator 
technologies 

No No No No No 

Previously 
unused raw 
materials that are 
used in the region 
and thus create 
regional added 
value 

Yes No No No No 
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3 Summary 

The basic data of the best practice examples for the combustion of alternative and mixed 

biomass pellets are summarized in Table 8. The used combustion technologies and fuels in 

the MixBioPells partner countries apply to different ranges of capacity.  

Table 8. Basic data of the best practice examples for the combustion of alternative and 

mixed biomass pellets or briquettes 

 Austria Denmark Finland Germany Italy Spain Sweden 

Used raw 
materials 

Hay 

Shea 
residues, 

grain 
screenings, 
sun flower 

shells, 
wood, coal 

Straw, 
peat, 
kaolin 

Grape marc, 
vine pruning 

Straw, 
corn 

stalks, 
cereals 

Vine 
pruning 

Reed 
canary gras 

Compacting 
process 

Briquetting Pelletizing Pelletizing Pelletizing Pelletizing Pelletizing Briquetting 

Use of mixed 
biomass fuels 

No Yes Yes Yes Yes No No 

Combustion 
technology 

n.a. 
Moving 
grate 

Grate, 
burner 

Grate Burner n.a. Burner 

Manufacturer, 
type 

Biokom-
pakt, AWK 

80 
n.a. 

Aritherm, 
BeQuem 

and 
Aritherm 
Multijet 

Hargassner,  
Agrofire 30 

Thermo-
cabi 

Biokom-
pakt, AWK 

Veto, 
Flisomat 

Range of 
capacity 

78 kW 

52 MW 
electricity, 
112 MW 

heat 

up to 60 
kW 

30 kW 60 kW n.a. 120 kW 

Co-firing No Yes No No No No No 

Output Heat 
Heat and 

Power 
Heat Heat Heat Heat Heat 

 n.a. – not available 

The varying fuel characteristics of alternative raw materials are a major constraint, Table 9. 

Overall, careful adoption of the combustion parameters has to be done for each fuel in 

order to achieve good combustion characteristics and to keep existing emission thresholds. 

In summary, considerable experience is crucial to successfully perform the combustion of 

alternative and mixed biomass pellets or briquettes. 
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Table 9: Fuel properties 

Fuel 
Hay 

briquettes 

Fuels made from shea 
residues, grain 

screenings, sun flower 
shells, wood, coal 

Mixed fuel pellets 
made from straw, 
peat and kaolin 

Grape marc 
pellets 

Country Austria Denmark Finland Germany 

Moisture content, wt.-
% 

15 n.a. 12 - 15. 10-13 

Heating value, MJ/kg 16.5 n.a. 18 19.8 

Bulk density, kg/m³ ≈ 600 n.a. 660 n.a. 

Ash content, wt.-%  8 n.a. 3.6 6.5 

Ash melting temp., °C 1050 n.a. n.a. 910 

Chlorine wt.-% d.b. n.a. n.a. 0.09 0.004 

Sulphur wt.-% d.b. n.a. n.a. 0.1 0.12 

Nitrogen wt.-% d.b. n.a. n.a. 0.8 1.9 

n.a. – not available, d.b. – dry basis 

Table 9: Fuel properties (continued) 

Fuel 
Grape marc / vine 

pruning (70/30) 
pellets 

Mixed fuel pellets made 
from straw, corn stalks 

and cereals 

Vine pruning 
pellets 

Reed canary 
gras briquettes 

Country Germany Italy Spain Sweden 

Moisture content, wt.-
% 

10-12 < 10 8 – 10 n.a. 

Heating value, MJ/kg 19 16.9 17.86 17.5 

Bulk density, kg/m³ n.a. n.a. 650  

Ash content, wt.-% d.b. 5.6 > 5.0 3 - 5 5.9 

Ash melting temp., °C 900 n.a. n.a. 1,420 

Chlorine wt.-% d.b. > 0.005 0.08 n.a. 0.04 

Sulphur wt.-% d.b. 0.14 n.a. n.a. 0.06 

Nitrogen wt.-% d.b. 1.7 1.2 n.a. 0.48 

n.a. – not available, d.b. – dry basis 

Major problems during the combustion process are caused by critical properties of 

alternative and mixed biomass pellets may result in higher emissions of particles, HCl and 

SO2 as well as increased slagging tendencies in the bottom ash. These effects depend on 

several factors, e.g. the used combustion and flue gas cleaning system, the boiler size and 

the chemical composition of the fuel. The main constraints and drivers for the combustion 

of alternative and mixed biomass pellets and briquettes that have been identified within the 

best practice examples are listed in Table 10. 
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Table 10: Constraints and drivers for the combustion of alternative and mixed biomass 

  pellets and briquettes  

 Identified problems / constraints Identified solutions / drivers 

Austria 

 Adopted combustion and ash removal 
systems are necessary  

 An extensive, environmental friendly and 
adapted cultivation is necessary to fulfil the 
conservation requirements 

 National emission threshold values can be 
kept and no negative influence on the boiler 
efficiency and annual use efficiency where 
observed when applying hay briquettes as 
fuel. 

Denmark 

 The logistic on the site is a daily 
challenge as the harbour area where 
the plant is located is quite narrow with 
few possibilities for expansion.  

 Continuous monitoring of the dry 
biomass storage, as self-ignition has 
been detected some times.  

 Two CHP boilers provide high operational 
reliability and good opportunities to adjust 
the production to the actual district heating 
consumption.  

 Environmentally friendly combustion: In 
2005 the CO2 emission from the CHP plant 
was 228,400 tons. The target for 2011 is 
20,600 tons. 

Finland 

 Slagging tendencies in the bottom ash 

 Appropriate combustion appliances for 
the selected fuels are necessary. 

 Additives such as kaolin can provide an 
easy solution to the slagging risk.  

 Environmental benign, effective and reliable 
production of heat can be provided 

Germany 

 Increased NOx- and SO2-emissions as 
a result of increased contents of 
nitrogen and sulphur in the fuel  

 High dust emissions  

 Licencing of the combustion systems 
and fuel is difficult  

 High potential of unused grape marc and 
vine pruning in Rhineland-Palatinate 

 Improvement of sustainable recycling 
management as well as economic status 
and job opportunities in rural areas.  

 An advantage is a low proportion of chlorine 
in the fuel which leads to low formation of 
HCl-emissions and corrosion.  

 Only minor slagging tendencies without 
negative impact on the bottom ash removal 
have occurred during the combustion 
process but had no negative impact on the 
bottom ash removal. 

 Blends with vine pruning can improve the 
fuel properties and combustion 
characteristics. 
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Table 10: Constraints and drivers for the combustion of alternative and mixed biomass 

  pellets and briquettes (continued) 

 Identified problems / constraints Identified solutions / drivers 

Italy 

 Very high ash content in the fuel (more 
than 6%).  

 The space available for storage in the 
farm is essential to make purchases of 
pellets during the period when the 
price is lower. 

 Increased fossil fuel prices and opportunity 
to use cheap alternative pellets in a local 
market. 

 The pellet quality can be adjusted based on 
the price, availability and quality of regional 
raw materials. 

 The use of a pellet burner has gained 
significant cost savings. 

Spain 

 The lack of information about the 
various types of pellets that exist and 
the different available combustion 
technologies is a major deficit in Spain.  

 The private or professional owner of a 
pellet boiler would look for the 
cheapest fuel without taking into 
account if the technology is suitable for 
the fuel. Thus, boiler malfunction and 
user dissatisfaction is a common 
problem.  

 The efficiency during combustion at 
this equipment is mostly low, as 
combustion control is generally quite 
limited. 

 High potential of unused grape marc and 
vine pruning in the region of Valdepeñas. 
Most of this biomass is burned on the 
premise without being used for heating 
purposes. This practice is subject to 
sanctions by the Common European 
Agricultural Policy.  

 The combination of available biomass 
resources and an underdeveloped biomass 
market as it is in Spain offers great 
opportunities. 

 The production of solid fuels as pellets and 
its local use for heat production is a real 
alternative to create local jobs and 
contribute to the waste management of the 
Spanish agriculture sector.  

 The price paid by the final customer for 
alternative fuels can range from 15 to 35% 
less than for solid fuels subject to the 
European Standard. 

Sweden 
 The main challenge is equipment that 

can handle ash rich fuels and to find 
ways to decrease corrosion.  

 Increased prices for woodchips. 

 Long-term combustion tests with reed 
canary grass briquettes were successful.  
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4 Best Practice Examples 

Austrian best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

Within the project „Biennal monitoring of a 
small scale combustion plant operated with 
hay briquettes” in Upper Austria an 
automatically loaded combustion plant with 
78 kW nominal capacity was operated with 
hay briquettes originating from abandoned 
meadows and nature protection areas. 

Mr. Engleder the operator of the heating plant 
runs a dairy farm in the region Mühlviertel, a 
part of the province Upper Austria. The hay 
briquettes used for combustion are produced 
with a hydraulic briquetting press on his farm. 
The raw material used originates from the 
surrounding municipalities. 

Raw material 

Characteristics of the hay briquettes used 

Parameter (dry basis, average values) 

Moisture content 15 wt.-% 

Heating value 16.5 MJ/kg 

Ash melting 
temperature 

1050 °C 

Ash content 8 wt.-% 

The main goal of nature protection areas such 

as Natura 2000 areas or biosphere reserves 

is to maintain and preserve the ecological 

situation by an extensive, environmental 

friendly and adapted cultivation by the 

agriculture. At present in Upper Austria the 

area of the nature protection program 

“Natura 2000” covers about 750 km². 

One obstacle in the fulfilment of the 

conservation requirements is the usability of 

the harvested goods in today's intensive 

agriculture. Due to the late mowing point in 

time the hay of abandoned/protected 

meadows has a reduced feed quality and 

therefore isn’t suitable for animal feeding. 

Other possibilities for the utilisation of that hay 

are investigated like the thermal utilisation 

solid biofuel in biogas or combustion plants.  

The harvest of hay from extensive cultivated 
meadows amounts to 3 – 4 tons hay /ha / a. 
The water content is around 15 % at 
harvesting point. Due to the fact that the hay 
from extensive cultivated meadows is a 
residual product no market price exists. 

Briquetting of hay 

At the briquetting unit of Mr. Engleder 
complete hay bales are fed to the bale 
breaker. The chopped raw material is 
conveyed to a collection vessel and further to 
the briquetting press. Due to the low water 
content a drying of the raw material is not 
necessary. The hydraulic briquetting press of 
the type “Holzmag ELAN 25” has a capacity 
range from 50 - 150 kg per hour depending of 
the briquettes diameter and length. 

The used briquettes have a diameter of 6 cm 
and a length of min. 3 cm and max. 6 cm. 
There is no cooling system for the briquettes. 
The hay briquettes which have bulk density of 
about 600 kg/m³ are retained in a fuel storage 
room. 

 
Figure 1: hay briquette – side view 
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Combustion 

Data of combustion.  

Technique 
automatically feed 
biomass boiler 

Installed capacity 78 kW 

Ash handling 
reuse on arable 
land 

Final users 4 customers  

Operator  
Mr. Engleder, 
farmer 

Mr. Engleder operates a local micro heating 
network with four heat customers. The 
connected heat capacity amounts to 80 kW. 
The biomass boiler of the type Gerlinger-
Biokompakt AWK ECO 80, has a heat 
capacity of 78 kW.  

 
Figure 2: combustion unit - Biokompakt AWK 

ECO 80 

The annual demand on the raw material hay 
briquettes is on average 45 tons. 

The results of the two year monitoring project 

show that the combustion of hay briquettes in 

a modern automatically feed biomass boiler is 

technical possible. Without applying additional 

technical equipment the gaseous emissions 

CO, NOx and SO2 as well as the particulate 

emissions are equal to herbaceous fuels and 

below the national threshold values. No 

negative influence on the boiler efficiency and 

annual use efficiency where observed when 

applying hay briquettes as fuel. 

The combustion properties are similar to 

herbaceous fuels. Hay briquettes have a low 

ash melting behaviour and a high ash content. 

Modifications in the combustion chamber and 

at the ash removal system are necessary to 

avoid slagging and fouling as well as to 

ensure a continuous as removal. 

Operators view 

Due to the late harvest time of the hay from 
nature protection areas like in the program 
“Natura 2000” the feed quality is low and 
therefore unsuitable for the utilisation in 
intensive animal husbandry. The thermal 
utilisation of biomass from landscape 
conservation is one reasonable possibility to 
dispose that residual biomass in an 
environmental friendly economical arguable 
way. 

 
Figure 3: unused hay balls in the nature 

protection area Stainz (Styria) 

Contact 

August Engleder 
Männersdorf 1, A – 4134 Putzleinsdorf 
tel: +43 (0)664 41 46 932 
e-mail: a.engleder@aon.at 
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Danish best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background  

Randers Combined Heat & Power plant was 
originally commissioned in 1982 as a 100 % 
coal fired CHP plant supplying the town of 
Randers in Jutland with electricity and district 
heating. The CHP plant was originally owned 
by the municipality of Randers, but is today 
owned by the company Verdo A/S. The vision 
for Verdo A/S is to make a profitable growth 
by producing green energy. The company has 
many activities in the energy field, among 
others two pellet production plants in the UK, 
in Andover in Southern England and in 
Grangemouth in Scotland. Each pellet plant 
has an annual production capacity of 55,000 
tonnes of wood pellets and 15,000 tonnes of 
briquettes.  

Fuels for the CHP plant 

Fuels 
2011 

Tons  GJ % 

Wood 
chips 

144,896 1,448,960 50.0 

Wood 
pellets 

37,865 617,200 21.3 

Dry 
biomass 

37,865 617,200 21.3 

Coal 8,583 214,575 7.4 

Total  2.897.935 100 

Expected fuel consumption in 2011. Source: 
Verdo A/S 

The fuels are renewable fuels as wood chips, 
wood pellets and dry biomass. The dry 
biomass is a mix of wood pellets, shea waste, 
grain screenings, soja waste and sun flower 
shells. Most of the wood chips are produced 
on the site from round wood imported from 
the Baltic area. The main part of the wood 
pellets is from Verdo’s own pellet plants in 
UK. The rest of the dry biomass is traded on 
the market. For 7 months in 2010 the CHP 
plant was using 100 % biomass. Today the 
coal consumption has dropped as low as 10% 
on an energy basis and is only used during 
wintertime. The ambition in Verdo A/S is a 
100 % shift to renewable fuels. 

 
The storage for dry biomass at Verdo A/S 

The logistic on the site is a daily challenge as 
the harbour area where the plant is located is 
quite narrow with few possibilities for 
expansion. The advantage is that medium 
size ships, used in the Baltic Sea and on 
rivers in Germany, Poland and Russia can 
call directly at the storage facilities of the 
plant. During hard winters the harbour is 
frozen giving problems with the limited 
storage facilities. It is very important to have 
continuous monitoring of the dry biomass 
storage, as self-ignition has been detected 
some times.  

 
The wood chipper at Verdo A/S 

The CHP plant 

The boiler plant consists of two boilers. This 
provides high operational reliability and good 
opportunities to adjust the production to the 
actual district heating consumption. In the 
Danish context a CHP plant is a small power 
plant situated at a larger district heating 
network. The main priority for the energy 



 

 

19 

production is to supply the district heating 
network. The second priority is the electricity 
production. The boilers were originally 
equipped with spreader stokers for coal firing, 
but in 1994 a gas burner was installed for 
landfill gas. In 2002 the plant was equipped 
with pneumatic air spouts for biomass firing. 
The combustion takes place in suspension 
and on a travelling grate. 

CHP plant data  

Boiler pressure 111 bar 

Electrical output  52 MWel 

District Heating output 112 MJ/s 

Super Heater 
temperature 

525°C 

Flue gas cleaning 1 El. Precipitator 

Flue gas cleaning2 SO2 reduction 

CO2 emission 2005 228,400 tons 

CO2 emission 2010 48,300 tons 

NOx emission 2010 445 tons 

Sulphur emission 2010 8.8 tons 

Dust emission 2010 34 tons 

Residues. Bottom ash 
2010 

3,500 tons 

Residues. Fly ash 2010 5,960 tons 

Residues. Gypsum 
2010 

141 tons 

Source: Verdo. Green Accounting 2010 

Bottom ash is used for road construction. Fly 
ash is reused. Gypsum is used as building 
materials. 

 

 

 

 
Randers CHP plant with a lot of belt 
conveyors for fuel handling. The resevoir on 
the chimney is for the district heating system. 
To the left the outdoor storage for chalk used 
in the de-sulphurisation proces. 

Producers view 

Verdo A/S believes in green energy produced 
from carbon-neutral fuels. The best way to 
demonstrate this is to invest in biomass 
production and conversion. Verdo A/S is 
engaged in green solutions, and biomass 
fuels are characterized precisely by being 
environmentally friendly. The goal is to deliver 
green energy using environmentally friendly 
bio-based fuels. The main goal is to use 
100% biomass for energy production round 
the year. In 2005 the CO2 emission from the 
CHP plant was 228,400 tons. The target for 
2011 is 20,600 tons. 

Contact: 

Verdo A/S 
Kulholmsvej 12 
DK 8930 Randers NØ 
Phone+45 8911 4727 
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Finnish best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

Ariterm Oy develops, produces and markets 
heating technology for renewable fuels like 
pellets, wood chips and firewood. Ariterm Oy 
has a tradition of hundred years to create 
environmentally sound, effective and reliable 
solutions for heating systems.  

Ariterm Oy is a leading producer of bioheating 
systems in Scandinavia, The head office and 
plant is at Saarijärvi in Central-Finland. Main 
markets are in Nordic countries. 

 
A view of the boiler production at Saarijärvi 
plant (Ariterm Oy).  

Boilers and burners 

The production is certified in accordance with 
ISO 9001 and 14001 and quality assured in 
accordance with the highest category of the 
EU Pressure vessel directive (PED). In all 
Arimax and Ariterm –boilers is the maximum 
operating temperature 120°C and the 
certificate of the pressure device given by 
INS00-20. The products of Ariterm Oy are on 
the internet page www.ariterm.fi/en.  

Burners of the experiments 

Heating experiments of straw/peat (50/50) 
and reed canary grass/wood pellets were 
done with two pelletburner; BeQuem pellet 
burner and the new Aritermin MultiJet-
bioburner. 

BeQuem -burner has a grate which is fed 
underneath. During every operating cycle, a 

small amount of pellets (150 g) is fed from the 
pellet storage via the external feeding system 
to the upper connection of the burner. The 
dosing is carried out by means of a separate 
dosing auger via the blocking feeder and 
burner auger to the combustion head. The 
safety zone is always remains intact even in 
the event of failure. Wood pellets burner is 
effective and burning is even, the efficiency is 
good, bullet proof solution, little ash, little 
cleaning. 

 
MultiJet – moving grate burner (Ariterm Oy). 

The second burner in the experiments was 
MultiJet 60kW. The burner is able to use 
wood chip of varying quality, wood and peat 
pellets, peat and various field fuels. The grate 
of the burner (40 – 1,500 kW) is fully mobile 
and this enables the fuel to mix efficiently on 
its surface. The grate’s mobility improves 
moving the ash from the burning head to the 
ash compartment, which is useful when using 
fuel that produces a lot of ash. The grate runs 
by spindle motor or, in the case of larger 
burners, hydraulics. The fuel is fed using a 
two-screwed feeding system that is essential 
to the structural fire safety of the equipment. 

Results of experiments 

First experiments of the straw/peat (50/50) –
pellets were done with a BeQuem bowl burner 
of 40 kW. Two efforts were done at nominal 
affectivity, but the bowl fulfilled and choked 
rapidly. Probably it was lack of primer air. In a 
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small efficiency the bowl burner worked 
acceptably but fouled little by little. Burning 
values were low and the carbon monoxide 
was high. The air holes of burning began to 
block and the conclusion was, that this type 
burner is not suitable for straw/peat –pellets. 
Results were equal also in reed canary 
grass/wood experiments. 

Results from combustion experiences with 
60 kW burner.  

Pellets 
Straw/peat 

kaolin 

Straw/peat 
without 
kaolin 

CO-content, 
ppm 

15 – 50, 
peaks 

100-200 

100 - 200, 
peaks 
1,000 

CO2, % 10 - 14 12 -15 

O2, % 7 – 10.5 5 - 10 

Straw/peat –pellets, which included kaolin (2-
3 %), was tested a MultiJet burner of 60 kW. 
Experiment was driven in nominal efficiency 
and the burner behaved like peat heating. 
Sintering was become some amount, when 
the burner was flaked out. During the burning 
there were not notable amount of slag and the 
moving grate ejected the small amount of slag 
from the grate. Generated slag was light and 
rather easy to brake. Burning values were 
outstanding, CO about 15 – 50 ppm. The time 
of the experiment was 5 hours and it was 
repeated three times. 

Experiments were repeated 60 kW MultiJet –
burner, but now there was not kaolin as the 
additive of the peat/straw –pellets. 
Experiments were done equal way as 
previous experiments. Sintering was become 

some amount, when the burner was flaked 
out. During burning it was created little more 
slag than in the previous experiment, in which 
the pellets included kaolin. Moving grate took 
away the becoming slag. Burning values were 
still well e.g. CO was about 100 – 200 ppm. 
Pellets were little softer than pellets including 
kaolin. 
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60 kW’s burner, straw/peat –mix (50/50%) 
with kaolin. 

Also experiments with mix of wood and reed 
canary grass will be done with MultiJet 
burner. 

Conclusion 

It was used peat/straw –pellets about 1,500 
kg in the experiments. Ash became clearly 
more than wood pellets, but as much as peat-
pellets. In practice the pellets which included 
kaolin were clearly better fuel than pure 
peat/straw –mix. The experimental pellets are 
not suitable so called fixed grate burners. 
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German best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

In Germany, the total energetic potential of 
residues from the viniculture is approx. 4.9 PJ 
including approx. 265,000 t/a grape marc and 
318,000 t/a vine wood. This means an oil 
equivalent of approx. 135 million litres and 
CO2 savings of 354,000 t/a. In terms of 
recycling management, a marketable product 
should be created to improve the economic 
status and to offer new job opportunities in 
rural areas. Based on these political and 
economic objectives, RLP AgroScience 
GmbH is developing and realising new 
processes for the energetic use of solid 
wastes, residues from viticulture and 
vegetable gardening to establish a practical 
recovery strategy in terms of circular flow 
economy. The European patent EP 
1783195B1 (Process for making fuel from 
grape marc, particularly in pellet form) is held 
by RLP AgroScience GmbH. 

 
Figure 1: Grape marc residues 

Legal framework 

The revision of the German "Renewable 
energy act" and the market support program 
for renewable energy provides a challenge for 
the use of renewable energy in rural areas. In 
Germany it is necessary to distinguish 
whether a permission according to Federal 
Immission Control Regulation No. 4 
(4th BImSchV) or No. 1 (1st BImschV) is 
needed. The recently amended 1st BImschV 
covers the construction, quality and operation 
of small scale combustion systems up to 
100 kW which do not require any approval. 

Larger installations (up to 50 MW) are subject 
to licensing and emission threshold values 
according to the “Technical Instructions on Air 
Quality Control” (TA Luft). In combustion 
plants without permission (according to 
1st BImSchV) licensed fuels are “straw, whole 
plants (also pellets), grains (also pellets), 
energy grain processing residues, husks, 
culms residues and similar herbaceous 
biomass substances (like Miscanthus or hay)” 
or “other renewable sources”.  

Table 1: Threshold values 

Parameter Units 
1

st
 

BImSchV 
(1

st
 step) 

TA Luft 

Nominal 
heat output 

kW ≥ 4 – < 100 
> 100 – 
< 1000

**
 

Reference 
oxygen 
content 

Vol. -
% 

13 11 

dust 

mg/m³ 

100 50 

CO 1000 (250
*
) 250 

NOx 600
*
 500 

SO2 - 350 

HCl - 30 

Dioxine 
/Furanes 

ng/m³  0.1* 0.1 

*
 Threshold value for type tests 

**
 based on thermal input 

According to 4th BImSchV no fuels are 

specified, only a group No. 1.3 “other solid or 

liquid fuels than coal, natural gas, heating oil 

(…)” is named. The requirements of both 

control regulations are listened in Table 1. 

Combustion of grape marc pellets 

Grape marc is a manifold structured, 
heterogeneous mixture which generally 
consists of approximately 40 % solid 
components such as grape skins, kernels and 
peduncles. The amount, consistency and 
quality depend on the pre-treatment of the 
grape and mash, the type of grape, the 
weather and stage of maturity as well as 
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putrescence. Grape marc pellets and blends 
with vine wood can fulfill the requirements of 
the draft of the European standard for solid 
biofuels (EN 14961-6). The quality 
parameters of pellets from grape marc and 
mixture with vine wood (ratio: 70/30 Vol. -%) 
are listed in Table 2. 

Table 2: Quality parameters of the pellets 

parameter units 
grape 
marc 

blend 

Moisture 
content 

w.-% 10 - 13 10 - 12 

Net calorific 
value 

MJ/kg 
(dry 

basis) 
19.8 19.0 

Ash melting 
temperature 

°C 910 900 

Ash content 

w.-% (dry 
basis) 

6.5 5.6 

N 1.89 1.70 

S 0.12 0.14 

Cl 0.004 < 0.005 
 

First combustion tests with a small scale 
underfeed burner has shown a good 
applicability for the utilisation as a solid fuel.  

The grape marc pellets revealed good 
combustion behaviour which, however, 
caused some high gaseous emissions. In this 
context, the total CO-emissions are valid to 
insufficient air supply or rather insufficient 
control characteristics of the combustion 
system.  

 
Figure 2: Combustion of grape marc 

However, there may be problems in the 
combustion as well as increasing NOx- and 
SO2-emissions as a result of increased 
contents of nitrogen and sulphur. An 
advantage is a low proportion of chlorine 
which leads to low formation of HCl-emissions 
and corrosion, see Table 3. Slagging 
tendencies have slightly been occurred during 
the combustion process but had no negative 
impact on the bottom ash removal. Although, 

the dust emissions are high but can be kept 
with secondary measures. Additionally, 
blends with vine wood can improve the fuel 
properties and combustion characteristics. 

Table 3: Results of combustion tests with 
pellets (n.m.: not measured) 

parameter units grape marc  blend 

CO mg/Nm
³  

(13 
Vol.-% 

O2) 

3,174 ~ 800 

NOx 868 352 

SO2 39 n.m. 

HCl 0.4 
n.m. 

dust 214 n.m. 

Operators view  

Due to the fact that the licencing of the 

combustion systems is difficult a 

demonstration of the technical and economic 

feasibility for the combustion of blended grape 

marc pellets has been started in March 2011.  

    
Figure 3: Demonstration plant at AgroScience 

Therefore, a HARGASSNER AGROFIRE 30 

will provide domestic hot water during 

summer in addition to an existing 920 kW 

wood chip boiler for space heating purposes. 

The objective is to implement a marketable 

product in a medium-term period which 

strengthens a sustainable recycling 

management and rural economics.  

Contact  

 
RLP AgroScience GmbH  
Breitenweg 71  
D - 67435 Neustadt a. d. Weinstraße 
Phone: +49 (0) 6321 671 - 429 
Fax: +49 (0) 6321 671 - 424 

www.ifa.agroscience.de 

http://www.ifa.agroscience.de/
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Italian best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

Tommasoni company is a livestock farming in 
the middle of the Padana plain (Visano - 
Brescia). The company has got about 400 
dairy cows, among which there are many 
calves fed with formula milk. The preparation 
of milk requires 85 °C hot water to dissolve 
the powdered milk; this operation is carried 
out twice a day. The total production is about 
5000 litres of milk per day. 

Up to 4-5 years ago, the Tommasoni 
company used a boiler with a burner fed by 
heating oil (diesel oil). The burner was then 
replaced by a new system, developed by 
Termocabi, fed by pellets made of agri-
residues and alternative materials.  

The choice of changing the burner was mainly 
due to the increase in fossil fuel prices and by 
the opportunity of finding cheap pellet in the 
local market. 

 
Internal view of farming 

Alternative pellet 

The pellets used by Tommasoni are made of 
various agricultural residues produced in the 
region, mainly straw, corn stalks and scraps 
of grain corn. The choice of the type of pellet 
is made on the basis of its price and quality. 
The price can range from 130 €/t, for low-
quality pellets, up to 190 €/t for a mixture of 
pellets, made of wood and agricultural 
residues. 

Typically, the purchase of the product takes 
place in summer, when the price of pellets is 
much lower than in autumn and winter. The 
product can be delivered in big bags or in 
standard bags (15 kg). The bags rarely have 
labels with enough information on the product 
quality. 

 
Boiler in the dairy of Mr. Tommasoni. 

The pellet, in some cases, has a very high 
ash content (more than 6%): this can be 
observed directly after burning, when the 
system of collecting unburned and ash 
material is emptied.  

Raw material characteristics 

Parameter Value 

Moisture content wt.-% < 10 

Heating value MJ/kg 16.9 

Ash content wt.-% > 5.0 

Ash melting temperature °C ---- 

Chlorine wt.-% 0.08 

Sulphur wt.-% --- 

Nitrogen wt.-% 1.2 

Raw material costs €/t 130 – 190 

Boiler and burner 

The burner can supply a power of 50 kWh. It 
was designed to use pelletized materials 
made of agricultural residue (AGRIPELLETS 
Model). The burner is a blown air type, with 
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the horizontal flame in a monoblock structure. 
The burner can expel the ash material 
continuously as agglomerated, without 
interfering with the combustion process. This 
burner system is also able to use other dry 
and dense biomasses (moisture content lower 
than 15 % and bulk density higher than 500  
kg/m3), as grain of maize.  

 
The pellet burner of 60 kW. 

Mr. Tommasoni can easily regulate the 
combustion of this burner: this is mostly 
important when there is a changing of the 
pellet type. The parameters that can be 
handled are: the regulation of primary air, the 
feeding speed of the burner and the discharge 
mechanism of combustion ashes. This last 
system is particularly important to avoid the 
formation of inorganic aggregates, especially 
in case of low temperature melting ash. 

Producers view  

The use of the pellet burner has determined 
significant cost savings. The initial investment 
was related to the replacement of the burner 
(a few thousand euros). In the last year the 
price of diesel oil has increased from about 
60 €/kg to 90 €/kg. 

The boiler has not shown particular problems 
and the adjustment of the burner is quite 
simple and doesn't take a long time. On 
average, each year are consumed about 25 
tonnes of pellets. The space available for 
storage in the farm is essential to make 
purchases of pellets during the period when 
the price is lower. 

Contact: 

Azienda agricola Tomasoni Giulio e Ottavio 

Cascina luogo nuovo 

Via Isorella, n1 – Visano (BS) 
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Spanish best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

The region of Valdepeñas has a wine growing 
area of 30,000 hectares, producing 20,000 
tons vine prunings each year. Most of this 
biomass is burned on the premise without 
being used for heating purposes. This 
practice is subject to sanctions by the 
Common European Agricultural Policy. 
Furthermore, it does not produce any benefit 
for the farmer. At the moment, on lay a minor 
part of the vine prunning is used to produce a 
solid fuel suitable for boilers. The combination 
of available biomass resources and an 
underdeveloped biomass market as it is in 
Spain offers great opportunities which is the 
background basis for the initiative of 
Orientación Sur. 

Southern Spain can be considered as a sub-
desert area. Therefore, the possibilities for an 
agriculture-based energy market are limited to 
wine growing. Similarly, forestry areas 
undergo a growth stage and are not a suitable 
fuel source at the moment.  

Vine pruning pellets 

Pellets were produced from vine prunnings. 
However, they do not fulfill the EN product 
standards. Thus, the properties and the origin 
of the utilised raw material should be included 
in the fuel trade name increasing the 
consumer’s awareness. Similarly, the boilers 
should be labeled according to the fuel types 
they could be used for.  

Characteristics of the vine pruning pellets  

Water content, wt.-% 8 - 10 

Lower heating value, MJ/kg  17.86 

Bulk density, kg/m3 650 

Ash content, wt.-%  3 - 5 

The available vine pruning within Spain is 
500,000 tons/year. 

 
Pellets made from vine pruning. 

Combustion process 

The lack of information about the various 
types of pellets that exist and the different 
available combustion technologies is a major 
deficit in Spain. The private or professional 
owner of a pellet boiler would look for the 
cheapest fuel without taking into account if the 
technology is suitable for the fuel. Thus, boiler 
malfunction and user dissatisfaction is a 
common problem. Generally, these types of 
fuels have a clear industrial application. 
However, users don’t see why they shouldn’t 
benefit from this low-cost fuel.  

The Spanish boiler & stove market is mostly 
covered by Austrian as well as Italian 
manufacturers. A common feature of these 
boilers is the lack of suitable ash removal 
systems to transport the ash into the ash box. 
This is because these boilers are designed for 
high quality wood fuels with low ash content. 
Medium scale boilers are usually equipped 
with moving grates which remove the ash by 
pushing new fuel in and moving the ashes 
towards the ash box. This equipment is able 
to use low quality fuels. However, the user 
has still to clean the equipment more 
frequently. Boilers with horizontal heat 
exchangers require more maintenance than 
boilers with vertical heat exchangers. The 
efficiency during combustion at this 
equipment is mostly low, as combustion 
control is generally quite limited. Large scale 
boilers offer an exceptional combustion 
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control, though they have been designed for 
fuels in the shape of pellets with very low ash 
content. Therefore, fuels with higher ash 
content can cause reduced efficiency and 
demand long-term stops to clean the 
equipment, as access to its inner part is very 
limited or even impossible. 

Orientación Sur made several combustion 
tests, and finally found a technology which 
was suitable for vine prunning pellets.  

 
Biokompakt AWK (www.biokompakt.com) 

The Austrian manufacturer Biokompakt has 
an especially designed boiler, which is able to 
use any type of solid fuel while maintaining 
combustion efficiency. The AWK Biokompakt 
boiler proved successfully the combustion of 
vine pruning pellet, rape pellet, fruit stones, 
woodchip, straw pellets, bark, etc. The boiler 
allows regulating combustion efficiently while 
ensuring an efficient function of the system 
and keeping a low consumption of the locally 
obtained fuel. 

 

 
Pellet ashes from rape pellets (left) and pellet 
ashes after adjusting combustion parameters 
with alternative fuels (right). 

The combustion tests proved that the pellet 
ashes in the combustion system don’t cause 
any malfunction problems. However it is 
possible to optimise the functioning of the 
boiler adjusting the combustion parameters. 

Conclusions 

The production of solid fuels as pellets and its 
local use for heat production is a real 
alternative to the creation of local jobs and 
contribution to the waste management of the 
Spanish agriculture sector. However, fuels 
produced with local biomass resources are 
unable to fulfill the actual requirements of the 
solid biofuel market under the European 
standard framework. 

If a solid fuel standard is established, it should 
include every possible solid fuel that may 
exist in order to create an open market, which 
can be competitive and offer various options 
to the final consumer. The price paid by the 
final consumer for alternative fuel can range 
from 15 to 35% less than for solid fuels 
subject to the European Standard. The pellet, 
which is produced from waste is energy and 
can be used for saving. There are developed 
commercial technologies ready for use. 

Contact 

Orientación Sur Consultoría, SL 
Avda Primero de Julio, 70 Local 4 
13300 Valdepeñas (Ciudad Real) Spain 
Phone:  +34 926 32 32 43 
E-mail: orientacionsur@orientacionsur.es 

http://www.biokompakt.com/
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Swedish best practice example for the combustion of alternative and mixed biomass 
pellets 

 

Background 

 
Location of Låttra Farm 

Due to increasing prices for woodchips and 
growing competition for raw materials Låttra 
farm, located about 150 km west of 
Stockholm, started to look into the possibility 
to produce reed canary-grass briquettes for 
sale and own use. Låttra Farm grows reed 
canary grass on 70 hectares and the goal is 
to increase this to 100 hectares by 2012. 
RCG is a perennial grass that can be grown 
throughout Sweden. 

 
Reed Canary grass bales 

 

Typical fuel properties of reed canary grass in 
spring (db…dry basis). 

Net calorific value MJ/kg db 17.5 

Ash content wt.-% db 5.9 

Moisture wt.-% 13 

Softening 
temperature of ash 

°C 1,420 

Nitrogen wt.-% db 0.48 

Sulphur wt.-% db 0.06 

Chlorine wt.-% db 0.04 

 
Reed Canary grass bales 

Briquetting 

Låttra farm has the capacity to produce 3,500 
tonnes of wood briquettes per year. The 
briquetting presses have a capacity for 
briquetting of reed canary-grass from about 
500 hectares. Today briquettes (wood) are 
supplied to both households (15 %) and 
greater heating plants (85 %). The bales of 
grass are cut up in a slow shredder before 
being shredded further in an industrial 
grinder. The material is then fed into three 
Bogma V40 briquette presses which produce 
briquettes of 40 mm diameter. The finished 
briquettes are fed into a horizontal silo with 
capacity for 1,000 tonnes of briquettes. The 
briquettes are taken directly from the silo for 
delivery to customers. 

 

 

 

 

Combustion at Låttra farm 



 

 

Låttra farm has a Veto Flisomat burner of 
120 kW. The Flisomat is equipped with a 
movable grate mounted in a Danstoker boiler 
of 230 kW. Reed canary grass briquettes 
have been combusted successfully in this 
plant during long-term combustion trials. The 
ash is disposed through a screw that is going 
lengthways in the boiler. Since the burner is 
mounted in a boiler with a greater effect than 
the burner requires the ash is stored in a 
good-sized ash drawer. During November-
December 2010 reed canary grass briquettes 
with an ash content of about 6 % were 
combusted for 5 weeks without any problems 
with ash in the fireplace. The advantage of 
the Veto technology is that the installation of 
moving grate and ash screw is optional, 
which facilitates the upgrading of existing 
facilities. 

 
Veto Flisomat (Källa: 
www.energiteknik.net/pdf/thmSWE.pdf) 

Problems/ possible obstacles 

The main challenge is equipment that can 
handle ash rich fuels and to find ways to 
decrease corrosion.  

Contact 

 
SP Technical Reasearch Institute of Sweden 
Anna Sager 
Tel: 010-516 58 37 
E-mail: anna.sager@sp.se       
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