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Figure 1 Schematic of simulation domain for combustion chamber model.
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Table 1. Woody material particle

Case Diameter Length Number of particles
(a) 7.0 mm 10 mm 780
(b) 3.5 mm 10 mm 3120
(c) 7.0 mm 5 mm 1560
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Figure 2 Remaining of woody material and its surface temperature.
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Figure 3 Distribution of heat release rate.

Time: 130.0

i

130 s

Slice
temp
oC

1000
900
800
700
600
500
400
300
200
100

0.00

(b) MPV180 5mm

Figure 4 Distribution of gas temperature.
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Figure 5 Time history of observed data.
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Figure 9 Time history of observation data.
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Study of Biomass Combustion Model for Woody Material Pile
in Combustion Furnace using FDS
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Considering global warming prevention, it can be said that the use of renewable energy is an
important issue. The land of Japan is covered with forests widely, and wood is a valuable
resource for Japan. And although it is small scale, thinned wood can be effectively used as
renewable energy source for local production for local consumption. The combustion process
of wood is very complicated and it is extremely difficult to reproduce all phenomena by
simulation. In this study, it is studied the simulation of woody material pile combustion of by
a relatively simple method using FDS (Fire Dynamics Simulator), which is widely used in the
simulation for fire study. Upward and downward fire spreading in woody material pile is
simulated. Many particles of woody material are filled in combustion chamber. For upwards
fire spreading, the bottom side of filled material is heated, and is caused to ignite. It is shown
the difference of filling rate of the woody material and grid size for simulation are possible to
strongly affect calculation accuracy. For downwards fire spreading, the upper side of filled
material is heated, and is caused to ignite. Woody particles are assumed to three types of
cylindrical body with difference of diameter and length while same filling rate of woody
material. In all cases, fire spreading is extinct on the way of fire traveling. It seems it is
burning well when the length and the diameter of woody material are smaller, though it is not
yet investigated sufficiently now. For the future works, the woody material pyrolysis model
must be developed, and the grid size sensitivity exam is required, in order to improve the

calculation accuracy.



