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The nitrogen oxides formation during the biomass combustion is mainly due to the fuel 
nitrogen content. Even though the fuel nitrogen content is relatively low for biomass, the 
NOx emission limit values are stricter and stricter. Thus, the abatement of these 
combustion products is one of the priorities for the boiler manufacturers. Appling SNCR or 
SCR techniques for medium scale biomass fired boilers (< 15 MWth) is not acceptable due 
to the costs. Hence, the primary reduction methods should be used. 
 
The goal of this work is to achieve reasonable NOx levels for 2.5 MWth using air staging 
and flue gas recirculation. 
To do this, a numerical approach was used. Hence, Ansys Fluent CFD software was used 
coupled to a mass and thermal balance to describe the gases leaving the fuel bed. 
The NOx chemistry was simulated using the available models within the CFD software. 
As a first step, two configurations were investigated. The first one corresponds to the 
existing state while the second one introduces a different strategy for the over fire air 
distribution and the flue gas recirculation (FGR) injection. 
The results show a decrease in NOx emission for the second configuration. However, some 
discrepancies were detected in the both cases for the gas temperature inside the furnace. 
This may be due to the boundary conditions imposed to the gas leaving the fuel bed surface 
(temperature and species concentration). The routine used to determine these values is 
being revised. 
 
To conclude, a nitrogen oxides abatement using primary techniques would efficient for this 
type of boiler. Nevertheless, further investigation is needed. 
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