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Abstract >> To reduce emissions from coal-fired power plants, researchers focus-
ing on coal and biomass co-firing technology. Biomass, with its carbon-neutral
nature and lower quantities of nitrogen and sulfur compared with coals, has a
positive impact on coal-fired power generation. Many studies on the combustion
of biomass have been conducted, but the study on the combustion character-
istics of biomass char is limited. FERPM predicts char combustion character-
istics with high accuracy by introducing experimental data-based parameters of
biomass char and has not yet been applied in numerical simulation. In this study,
FERPM is numerically applied to char combustion of wood pellets representing
wood-based biomass and the combustion characteristics are compared with the
kinetic/diffusion limited model, intrinsic model, and diffusion limited model.
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1. Primary gas (N2)
2. Secondary gas (N2 + 02)
3. Screw feeder
4. Coal injector
5. Coal reactor
6. Cyclone

7. Filter

8. Pump

9. Gas analyzer

Exhaust Gas
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Fig. 1. Schematic diagram of the DTF
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Fig. 2. Geometry and mesh of DTF; (a) front view (b) top view
(c) bottom view
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Fig. 3. Mesh test based on temperature distribution along the
DTF position

Table 1. Properties of biomass fuel

Analysis Value
Moi. 2.76
Proximate analysis Vol. 75.65
(AD, wt?) Ash. 2.18
E.C. 19.41
C 48.1
Ultimate analysis H 6.2
(DAF, wt%) 0 451
N 0.6
HHV (MJ/kg) 18.741
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Table 2. Numerical analysis cases and boundary condition

Boundary
cond. DTF wall Gas O, mole fraction
temperature
Case
Case 1 1,600 K 21%
Case 2 1,300 K 21%
Case 3 1,300 K 15%
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