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The Application of Mathematical Simulation for Pulverized Coal Combustion to

Biomass Burners Design
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Abstract

The mathematical simulations were investigated and used as designing methodology of the
biomass burners. The validated results was obtained by, i) the reduction of wall temperature at burner
zone to 1300 K, ii) the increase of mathematical model describing in oxygen diffusion constant into char
particle (Cl) and kinetic rate of char reaction (Cz) at 2.5 times of the default value, and iii) using of the

Random Walk model to predict the particles distribution owing to turbulent flow in combustion chamber.
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The temperature and oxygen distributions agreed well with the experimental data. In order to study its
capability on real plant, the validated model was then used for simulation of pulverized biomass fuel with
Pre-Chamber burner, sizing 1 MW, which inside diameter and length were 0.4 and 0.786 meters
respectively, while the wall of Pre-Chamber was designed as refractory wall. The furnace was a horizontal
cylinder with inside diameter and length of 0.6 and 3.0 meters, respectively. From simulation, it was
found that Pre-Chamber burner with 135 degrees of outlet wall angle could not preserve the combustion
stability causing of the Blow-Off phenomenon. In contrary, when it was changed into 90 degrees
contraction, the distribution of particle trajectories not only improved, but their average residence time is
also increased. This improvement causes particles reacting continuously in the pre-combustion chamber
thus enabling combustion stability.

Keywords: Simulation, Combustion, Biomass
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Refractory Wall

80 132.43 ‘

Steel

400
40
460

2.
105.25
362.23

Primary + PF_~

Secondar

Tertiary

516

MAAATA el szam (% lassinnin)

AIILNY 66.91
ANSLAUAIAI 20.22
ANNTN 4.57
v 8.30

;Jﬂﬁ 7 AaNBUZVDINLNT Pre-Chamber NANNUDI

q

NINUIIINN08N 135 896 (unit in mm.)

MIeNsAlasazdaa (% lagiiniin)

MIUa 45.92
lalasian 6.58
Tulasian 8.30

fuznn 0.11
2aNTLAU 39.09

Usunuanuian (MJkg) 17.22
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Swirl number 1.03 swnarhlildaunininwgmnndaada (Ignition)
aunnd (K) 308 o 13le ek liAaidudsngnisolanwme
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pmaaiiwlun s tnal (%) 30
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v
Mt lndgivag
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