Trans. of Korean Hydrogen and New Energy Society, Vol. 30, No. 3, 2019, pp. 260~268
DOI: https://doi.org/10.7316/KHNES.2019.30.3.260

KHNES

pISSN 1738-7264 « elSSN 2288-7407

Pyrolysis Behavior of Pulverized Coal Particles at High Heating Rate
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cally analyzed with the drop tube furnace. Based on the simulated gas flow field
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in the drop tube furnace, the particle velocity, temperature and volatile evolution

Accepted 30 June, 2019 were calculated with the fourth order Runge-Kutta method. The effects of
changes in reactor wall temperature and particle diameter on the pyrolysis be-
havior of coal particle were investigated. The particle heating rate was very sensi-
tive to the reactor wall temperature and particle size, that is, the higher wall tem-
perature and the smaller particle size resulted in the higher heating rate and the

consequent quicker volatile evolution.
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Nomenclature t ¢ Time, [s]
Tw : Reaction tube wall temperature, [K]
A : Frequency factor, [s"] Tg : Gas temperature, [K]
A, : Particle apparent surface area, [m’] Up : Primary velocity, [ms']
Cs4 : Drag coefficient, [-] Us : Secondary velocity, [m-s']

C, : Specific heat, [J-mol™- K]

*

. Volatile yield [-]

v
d, : Particle diameter, [m] V' : Ultimate volatile yield [-]
V,

: Activation energy, [J~mol'1]

o

. Particle velocity, [m's'l]

h  : Convective heat transfer coefficient, [m-s'l] V. : Gas velocity, [m-s'l]
m, : Particle mass, [kg] z  : Axial distance, [m]
R : Gas constant, [J ~m01'1~K'1] 6 : Stefan-Boltzman constant [W-m'z-K'4]
Re : Reynolds number, [-] g Particle emissivity, [-]
260
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pe : Gas density, [kg'm]
pp : Particle density, [kg-m'3]
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Fig. 2. Axial gas velocity in the DTF reaction tube depending on
the inlet condition
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Fig. 3. Axial gas temperature in the DTF reaction tube depend-
ing on the wall temperature
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