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Two-Stage  Combustion  Schematic 
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Two stage Combustion (SOFA , BOFA) 

Main Process ParametersKey Parameters---Primary zone 

Combustion    
Air  

Over 
fire 

Burnout 

Zone 

Primary Zone 

 

Furnace is considered as two regions – the primary 

zone (below overfire air ports) and the burnout zone 

(above overfire air ports).   

 

A portion of the combustion air - Overfire Air (OFA) - 

diverted from the burners and introduced through 

ports, between top burner row and furnace arch.   
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stoichiometry – lower lP leads to lower NOX. Deep staging (lP < 

1.0) generally applicable to new plant 
---Residence time – longer time at reducing conditions leads to 

lower NOX 

---Mixing of the OFA – the high injection velocity generated by the 
BOFA system offers greater turbulence than normal OFA for 
rapid burnout. 

•BOFA    

---Injection of overfire air at high velocity 
---Increases turbulence and mixing of OFA with primary zone exit 

gases 
---Increases effective residence time at oxidising conditions in the 

burnout zone, leading to improved carbon in ash 
---In practice, allows OFA ports to be located at higher elevation in 

furnace, so increasing available residence time in the reducing 

zone to minimise NOX---Velocity required depends on furnace 

arrangement, thermal rating 
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