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In the field of pulverized coal combustion, the development of the combustion technology
meeting the demands such as reducing environmental pollutants has been conducted by
many researchers and developers (e.g., [1, 2]). To make a further improvement, an under-
standing of the flow field and pulverized coal particle behaviors in the combustion furnace
is necessary. However, it is difficult to obtain such information solely on the basis of exper-
iments. Therefore numerical simulations has been applied to pulverized coal combustion
fields in a single-burner furnace[3, 4, 5, 6, 7] and also in a multi-burner furnace equipped
with three burners[8] by duplicating the complex shape of the burners have been inves-
tigated mainly using Reynolds-Averaged Navier-Stokes Simulation. Recent development
of computational resources and techniques gradually enable us to conduct large-eddy
simulation (LES) of unsteady combustion phenomena in such furnaces. In this study,
three-dimensional LES is applied to the multi-burner pulverized coal combustion furnace
shown in figure 1. The computational domain is divided in about 102 million cells and
about 22 million vertexes. The variable density, low-Mach number, reacting flow equa-
tions with two-way coupling between gas phase and pulverized coal particles are solved
using an unstructured LES solver, FrontFlow/Red extended by Kyoto University, Central
Research Institute of Electric Power Industry and Numerical Flow Designing, Ltd.

Figure 2 shows the predicted instantaneous gas velocity in jet direction of the burner
and temperature. It is found that recirculation flows are formed at the outlet of burners
and the jet flows spatially fluctuate downstream. The jet flow generated by the upper and
lower burners are inclined downward and upward near each burner. And gas temperature
in upper region of the upper burner and lower region of the lower burner decreases com-
pared to that near the middle burner. These information on interaction of burners and
spatial fluctuation of flow field that are considered to be essential information for design
and performance evaluation of the furnace, can only be captured in large scale unsteady
simulation like present study.
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Figure 1: Schematic of multi-burner furnace
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Figure 2: Instantaneous distribution near the burners. left:
velocity in jet direction, right: temperature
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