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Numerical Simulation of Pulverized Coal Combustion in
Staged Air Coupling with Multi-Hole Wall Air
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(1. Department of Thermal Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Numerical simulation using Ansys Fluent software is performed to clarify the
combustion characteristics of pulverized coal in staged air coupling with multi-hole wall air, and a
user defined function method (UDF) is used to compile and write macro documents of char
gasification reaction and NO dissimilar reduction by char. The distributions of flow field,
temperature field and concentration field of major species are investigated, and the influence of
multi-hole wall air on NO, emission and combustion efficiency is analyzed. Calculating results
show that: there exits an optimal multi-hole wall air ratio, and in this case the combustion is not
affected adversely; an air film is formed near the wall, and the oxygen concentrations in the
primary and reduction zones are above 4% and 2%, respectively, thus the corrosion due to the
reducing species is prevented; the complex C(O) is produced on the char surface in the reduction
zone, which enhances the reduction of NO and promotes the char combustion after the ejection of
the over-fired air.
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