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Numerical simulation of particle flow characteristics of a 350 MW CFB boiler
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Abstract: Based on the computational particle fluid dynamics (CPFD) method, numerical simulation on particle
flow characteristics of a 350 MW unit supercritical circulating fluidized bed (CFB) boiler is carried out. The flow
characteristics of particles and particle clustering in the CFB boiler and the change laws with the height of the
furnace and operating conditions are mainly studied. Moreover, the simulation results are compared with the field
test results, which verifies the reliability of the simulation. The results show that, along the width of the furnace, the
axial movement speed of the particles presents an uneven distribution of high in central area and low in near-wall
area, while the particle mass concentration and particle cluster volume fraction present the characteristics of small
in central area and large in near-wall area. Along the furnace height direction, as the height increases, the particle
mass concentration rapidly decreases from 140 kg/(m? s) to 4 kg/(m? s). The axial movement speed of particles in
the center of the furnace increases faster than that in the area near the wall. The increase of the circulation volume
and the decrease of the primary fluidization wind speed will reduce the axial movement speed of the particles and
increase the volume fraction of the particles cluster.
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Tab.1 Geometric dimensions of main components of the boiler
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Fig.1 Model and grid division of the CFB boiler
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Tab.2 Simulated operating parameters of the supercritical

CFB boiler
T H KM h) Ji73/Pa
— YA ue 36.2x10* 10 900
A 27.5x10* 3300
T WA 16.5x10* 10 630
FABIR us 2.6x104 35000
R Ur 0.6x10* 35000
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Fig.2 Particle size distribution of bed material of the CFB
boiler
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Fig.3 Distribution of pressure measurement points for the
supercritical CFB boiler
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Fig.4 Change curves of the cumulative bed material volume
in sections at different heights
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Fig.5 The simulated value and actual measured value of
pressure along the boiler circuit
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Fig.6 Axial distribution of particle mass concentration
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Fig.7 Radial distribution of particle mass
concentration
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Fig.8 Radial distribution of the particle axial velocity
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Fig.9 Radial distribution of the particle axial velocity
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Fig.10 Radial distribution of the particle axial velocity at
different primary fluidization wind speeds
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Fig.11 Radial distribution of the cluster particle volume
fraction
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Fig.13 Radial distribution of the cluster particle volume
fraction at different primary fluidization wind speeds
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