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Assessment of the influence of coal combustion model and turbulent
mixing rate in CFD of a 500 MWe tangential-firing boiler

Joo-Hyang Yang®, Kie-Seop Kang®, Changkook Ryu™"
ABSTRACT

Computational fluid dynamics

(CFD) modeling of large-scale coal-fired boilers

requires a complicated set of flow, heat transfer and combustion process models based
on different degrees of simplification. This study investigates the influence of coal

devolatilization,

char conversion and turbulent gas reaction models

in CFD for a

tangential-firing boiler at 500MWe capacity. Devolatilization model is found out not
significant on the overall results, when the kinetic rates and the composition of volatiles
were varied. In contrast, the turbulence mixing rate influenced significantly on the gas
reaction rates, temperature, and heat transfer rate on the wall. The influence of char
conversion by the unreacted core shrinking model (UCSM) and the 1st-order global rate
model was not significant, but the unburned carbon concentration was predicted in
details by the UCSM. Overall, the effects of the selected models were found similar with

previous study for a wall-firing boiler.
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Fig 1.
coal boiler at 500 MWe capacity

Schematic of a tangential-firing
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H,O Total

329 04 51 393 76 75

74 66.07
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Fig. 2 Contours of temperature for different
values of Magnussen constant A
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Fig. 5 Reaction rate and concentration of
char for different char conversion models
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