
Sustainable Biomass Heating Plant Tamsweg  
 

1. Aim 
 
The project demonstrated several innovative aspects and had several objectives. The first aim 
was to increase the efficiency of the whole process of heat generation and distribution from 
biomass. This was achieved by improving the efficiency of combustion through energy 
recovery from the flue gas in a flue gas condensation unit, by reducing the electricity 
consumption of the whole process through well-designed pumps and fans and by significantly 
reducing the heat losses in the network of pipes. The second aim of this project was to 
increase the sustainability of such systems. This point focused on the reduction of NOx 
emissions and an environmentally compatible closed-cycle economy based on wood ash. 
 

 
 

Photo 1 : The Tamsweg district heating plant 
 

2. Introduction 
 
This district heating plant is located in the city of Tamsweg, a region of Salzburg, Austria, 
which is the coldest place in the country. The city has 5,700 inhabitants. Most of the buildings 
are detached houses equipped with coal or oil combustion units (single stoves and central 
heating). As Tamsweg is a tourist region many hotels and restaurants are situated in the city. 
Consequently the energy demand for heating and hot water in the cold season and even in the 
summer is large enough to justify a permanent district heating plant. By substituting the oil 
and coal combustion units, which were often obsolete, the emissions of several pollutants can 
be significantly reduced. 
 
The biomass heating plant consists of 2 bark and wood chip fired combustion units with 
nominal boiler capacities of 5 MWth. and 3 MWth, a flue gas condensation unit and an ash 
preparation system. On 31 August 1998 the 22 km pipe network was supplying more than 700 
households with district heat.  



3. Technical Description 
 
The project focused on the demonstration of the following innovative technologies in order to 
increase the energy efficiency of biomass district heating plants significantly, and to prove 
that sustainable energy production from biomass is possible:  
• 20 % increased energy efficiency was realised by a flue gas condensation unit, 
• optimised pipe network design reducing the heat losses to 70 %, 
• optimised design of all electricity components of the biomass heating plant such as air 

fans, flue gas fans and pumps  in order to reach a low electricity demand, 
• sustainable forest management, closed the elementary cycles of nature (soil/nutrient – 

root/tree - combustion - ash/fertiliser - soil) by recycling the wood ash produced, 
• air staging as a primary measure to reduce NOx  emissions, 
• fuel storage compartments allowing the biomass fuel to be dried with pre-heated air. 
 
To sum up, the total efficiency of the biomass district heating plant Tamsweg was planned to 
be about 35% higher than that of present state-of-the-art plants, whereas the emissions, 
especially NOx emissions, should be reduced significantly. Furthermore, the sustainability of 
the whole process should be increased by the technology of fractionated heavy metal 
separation.  
 
Description of the installation  
A scheme of the biomass heating plant Tamsweg is shown in Figure 1. The plant consists of 
the following main components:  
•   the biomass storage and drying system,  
•   the combustion units,  
•   the boiler and the multi-cyclone,  
•   the flue gas condensation unit,  
•   the ash delivery and preparation unit,  
•   the condensation sludge preparation stage,  
•   the network of pipes including the heat exchanging units at the clients,  
• the computer-aided control system for the plant and the network of pipes  
 

 
Figure 1: The Installation of the Tamsweg plant  

(1:biomass storage, 2 furnace, 3 boiler, 4 cyclone, 5 flue gas condensation unit, 6 stack) 
The combustion units 



The plant consists of two combustion units with nominal boiler capacities of 5 MWth, and 3 
MWth,: based on identical technologies and design features. They were additionally equipped 
with an automatic heat exchanger cleaning system which prevents particle depositions at the 
tube surfaces by injecting pressurised air at high velocities. This system has two advantages: 
firstly, the efficiency of the boiler is kept at a high level for longer periods than usual, and 
secondly, the effort for manual heat exchanger cleaning is significantly reduced. Moreover, 
fly ash depositions at the tube surfaces are reduced, thus impeding damage caused by low-
temperature corrosion, which has proven to be a serious problem in numerous biomass 
combustion plants. 
 
The flue gas condensation unit 
As there are clients in Tamsweg whose heating systems are designed to utilise low 
temperature heat (45-55 °C), a great part of the heat obtained from the flue gas condensation 
unit can be recuperated. The flue gas condensation unit consists of an economiser, a 
condenser, and an air pre-heater. In the economiser the flue gas is cooled down from 180 °C 
to about 70 °C. The next stage, the condenser, reduces the temperature of the flue gas to 
approximately 45 – 50°C. As the dew point of the flue gas is in the range of 52 to 58 °C, 
condensation and consequently recovery of latent heat starts at this stage. With the energy 
obtained from the economiser and the condenser, the return of the pipe network is preheated 
before entering the biomass boilers. In the third stage of the condensation unit, the air pre-
heater, the flue gas is cooled down to about 35 – 45°C by warming up outside air which is 
sucked into the heating plant. At this stage, continuous flue gas condensation takes place. The 
pre-heated air is used energetically as combustion air and for the fuel drying system, and 
major part of it is mixed with the flue gas at the outlet of the condensation unit to avoid 
vapour steam condensation in the remaining parts of the plant. Additionally, this measure 
serves to avoid the formation of vapour clouds in the flue gas leaving the chimney.  
 
In addition to the mentioned energetic advantages of the flue gas condensation unit dust 
emissions are also reduced significantly. This is due to the fact that, as soon as the dew point 
of the flue gas is reached; dust particles serve as condensation nuclei for water droplet 
formation. About 60% - 70% of the dust load at the inlet of the flue gas condensation unit are 
precipitated with the condensate. To sum up, the advantages of the flue gas condensation unit 
lie in the significant increase in plant efficiency from about 85% to even more than 100% 
(related to the fuel net calorific value). About 10% of the total energy production is gained 
from the flue gas condensation unit and consequently the fuel consumption of the heating 
plant is 10% less than in heating plants without energy recovery in flue gas condensation 
units.  
 
Ash delivery and preparation unit  
To increase the sustainability of the whole system, the reuse of the ashes in forests and on 
agricultural fields was stated as one major aim of the project. To make this attractive for the 
farmers, the ash has to fulfil a number of requirements. It should be free of slag and stones 
with particle sizes greater than 2.5 cm and free of iron particles. Furthermore, the ash should 
be easy to spread and handle. To fulfil these needs an ash-preparation unit was installed 
(Figure 2). Periodically the useable ash, which is a mixture of bottom ash, secondary bottom 
ash and cyclone fly-ash, is transferred to the ash-preparing unit by conveyor belts. This unit 
consists of a sieve; a magnet and containers for the oversized material and the recyclable part 
of the ash. The whole ash-preparation system, including the conveyer belts from the furnaces 
to the sieve and to the containers, is encased and works under a light vacuum to avoid dust 
and noise emissions. The undersized particles (80 to 90% of the total ash sieved) are delivered 
to a storage room and filled into 50 l. sacks. As a secondary raw material with fertilising and 
liming effects this ash can be applied to forest or agricultural soils using conventional lime 
spreaders. 



 

 
Figure 2: The ash & sludge preparation 

system 
 

The sludge Preparation system 
The fly-ash and condensate precipitated in 
the flue gas condensation unit form the 
condensation sludge. In defined periods 
the condensation sludge is removed from 
the bottom of the flue gas condensation 
unit by a screw conveyor and filled into a 
settling tank where the particles are 
separated from the water. As the solubility 
of heavy metals in water depends on the 
acidity of the system, the flue gas 
condensation unit is equipped with a pH-
value control system which ensures a 
steady pH-value of about 7.5 to 8.0. This 
value guarantees almost complete fixation 
of the heavy metals in the sludge and 
consequently compliance with the 
respective limiting values, which is 
required for discharging the condensate 
into the local waste water purification 
plant. 

4. Performance of the District Heating Plant 
 
The efficiency of the plant (related to the lower heating value of the fuel) is 99.4% compared 
with efficiency values of 83% for conventional biomass heating systems. The fuel drying 
system can reduce the moisture content of the fuels from 50-60 wt% to 40-50 wt%. The NOx 
emission reduction achieved in the Tamsweg plant in comparison to conventional plants is 
about 30% (actual emissions in the range of 120-200 instead of 230-450 mg/Nm3) and 
compares to emission values from air staging technologies.  
 

5. Economic Performance 
 
The project has achieved all its technical objectives and has received widespread public 
acceptance. This has resulted in higher number of clients than originally expected and within 
the supply area of the network about 90% of the overall heat demand is provided by the plant. 
The payback time of the complete installation (including the pipe network) has therefore been 
reduced from 40 to 23 years on the basis of the economic data of the 2nd  year of operation. 
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