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Abstract: Pressure effects on NOx and CO emissions of a model syngas combustor were 

experimentally and numerically studied. The validated numerical method was employed to analyze 

pressure effects on the combustor emissions such as different mixing levels and extra reactant 

addition. The model combustor, fueled with 10 MJ/Nm
3
 coal-derived syngas, was installed in a 

pressurized test-rig, and emissions were measured within 0.1-0.35 MPa. Based on the flow, 

temperature and species fields calculated by the CFD method, a chemical reactor network (CRN) 

model was established. With a detailed chemical scheme, the emissions calculated by the CRN 

model agreed well with experimental results. The model was then employed to calculate emissions 

within pressure range from 0.1 to 2.0 MPa, with the adiabatic flame temperature in the primary zone 

varied from 1477 to 2317 K. The calculated NOx and CO emissions generally showed exponential 

relationship with the operating pressure, except that the NOx emission decreased at higher pressure 
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