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MODULAR CO-λ-CONTROL FOR BIOMASS BOILERS 
THE APPLICATION OF AN INNOVATIVE CONTROL STRATEGY FOR BIOMASS 
BOILERS ENSURES SAVINGS IN FUEL AND POLLUTANT EMISSIONS. 

– 
The combustion of wood is considered to be largely 
CO2-neutral. For this reason, the utilization of 
biomass boilers can make a particularly large 
contribution to reducing greenhouse gas emissions. 
Biomass boilers therefore play an important role in 
achieving the climate targets. However, this requires 
a high combustion quality, i.e. the combustion of 
wood needs to be as complete as possible. An 
incomplete combustion leads to increased pollutant 
emissions, for example particulate matter or carbon 
monoxide, which places an unnecessary burden on 
the environment. An incomplete combustion is 
mainly caused by fluctuating fuel quality (type of 
wood or moisture content) but also by a sub-optimal 
operation of the biomass boiler. 

In an effort to ensure an optimal operation of biomass 
boilers, the COMET competence center BEST - 
Bioenergy and Sustainable Technologies GmbH 
(formerly Bioenergy 2020+ GmbH) and the company 
LAMTEC Meß- und Regeltechnik für Feuerungen 
GmbH & Co. KG jointly developed a method for 
optimizing the combustion quality in biomass boilers, 
the modular CO--control. It monitors the 
combustion quality in real time with the aid of an 
innovative O2/COe probe and ensures that the 
biomass boiler is always operated with an optimal 
oxygen content, which minimizes the pollutant 
emissions and increases the boiler efficiency. As a 
result, despite fluctuating fuel quality and even under 
varying operating conditions, the combustion process 
is always guaranteed to be as complete as possible 
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while the fuel consumption is simultaneously 
reduced. 

 

The application of the modular CO-λ-control also 
aovids typical problems associated with an 
incomplete combustion, such as increased 
depositions formation and fouling of the heat 
exchanger, thus saving operating costs. The 
simultaneous reduction in fuel consumption by 
typically 2-4% also leads to significant savings in fuel 
costs. 

 

Impact and effects 

A long-term validation of the modular CO--control 
was carried out over an entire heating season at a 
wood chip boiler (nominal output: 2.5 MWth) in a 
biomass heating plant in Fuschl am See (operational 
management by s.nahwärme.at Energiecontracting 
GmbH). 

The result: fuel consumption was reduced by just 
under 4%. At the same time, dust emissions after the 
biomass boiler were reduced by almost 20%. In 
addition, carbon monoxide emissions were also 
significantly reduced. 

By now, the modular CO-λ-control has already been 
applied at three biomass boilers and has always led to 
a significant improvement in plant operation. 

Prospects for the future: If the modular CO-λ-control 
were to be used at every heating plant in Austria, it 
would save about 70 000 tons equivalent to almost 
100 000 tons of CO2 emissions per year. Moreover, 
the wood saved would be available for other 
applications.
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