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Understanding the Use of Coal Char Kinetic Models in commercial
CFD Codes

Daehee Kim®, Sangmin Choi’

ABSTRACT

Commercial computational fluid dynamics

(CFD) codes traditionally rely on the

computational efficiency of the simplified single—film apparent char kinetic model to

predict char particle temperatures and char

conversion rates in pulverized coal boilers.

The aim of this study is to evaluate the reliability of the single-film apparent kinetic
model and to suggest the importance of proper use of this model. For this, a parametric

study was conducted with a consideration

of main parameters such as Stefan flow,

product species, particle evolution, and Kinetic parameters.
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Table 1 Reaction kinetic constants
Rc = Aexp(-E/RT)P;J"
Char reaction A E n
(kg/m’-s-Pa")  (kJ/mol)
Oxidation [8] 0.074 57 0.5
Gasification [9] 3.1 131 0.5
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Fig. 1 Evaluation of the influence of Stefan flow
on mass (oxygen) and heat (conduction) transfer
rates according to oxygen level for a char
particle of 100 um burning at 1600K and N
diluent.
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Fig. 2 Evaluation of the influence of the product
consideration (CO/CO, or sole CO) by char
oxidation according to gas temperature for a char
particle of 100 xm burning at 21% Oa/Na.
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Fig. 3 Evaluation of the influence of particle
evolution with reaction progress on the simulation
for a char particle of 100 wm buming at 21%
O2/No.
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