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Tab. 2 The calculation parameters table
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Fig. 6 The flue-gas temperature distribution of

central section of the furnace (K)
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The flue-gas temperature distribution of

middle secondary air section (K)
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Fig. 9 Mean CO mass fraction over different
horizontal cross-sections along the
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Tab. 3 Burn-out rate of the pulverized coal at

the furnace's exit
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Tab. 4  Average gas temperature at the exit of the furnace
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Numerical analyses of effect of air distribution
on combustion characteristics of tangentially pulverized coal-fired boiler

LI Sufen”', LIU Li-ping's CHEN Gui-jun', DUAN Lian-sheng’

( 1.Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,
Dalian University of Technology, Dalian 116024, China;
2.DAHUA GROUP Thermal Power Plant, Dalian 116031, China )

Abstract: 3-D steady numerical simulation of combustion and flow fields in a tangentially pulverized
coal-fired boiler was carried out by Fluent CFD Software to study the effect of secondary air
distribution on flow and combustion. The change trends of flow, temperature and mixture field under
three different air distribution modes, i.e. equal, positive pagoda and inverted pagoda-style air
distribution modes, were probed. The results show that positive pagoda-style air distribution mode is
the best one. This air distribution mode can not only ensure a better air full degree and a better lower
secondary air speed, which enhances mixing and combusting between coal and air to reduce the
contents of combustible substance of the slag, but also ensure that high temperature combustion flame
is at the center of the area of burner, which prolongs the residence time of coal in the furnace and
helps coal dust burn completely. The results obtained here can provide important theoretical guidance

for boiler-operation, design and reconstruction in the future.

Key words: tangentially pulverized coal-fired boiler; air distribution mode; combustion characteristics;

numerical simulation



