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Fig. 1 Schematic diagram and grid structure of the normal cylinder, the square-winged cylinder and
the V-shaped bluff body elements
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Fig. 3 Instantaneous turbulent dissipation rate and particle collision number for the normal cylinder
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Fig. 2 Instantaneous velocity, vorticity and particle
distribution for the normal cylinder element
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Table 2 Particle size distribution and aggregation rate at two axial locations for different elements operated under pattern A
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Table 3  Particle size distribution and aggregation rate at two axial locations for different elements operated under pattern B
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Table 4 Particle size distribution and aggregation rate at two axial locations for different elements operated under pattern C
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Influence of element structure and inlet particle size on fine particle turbulent

aggregation
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Abstract The turbulent aggregation is an effective method to remove fine particles in coal-fired flue gas. To
clarify the effect of aggregator structure and the characteristic of fine particles on flue gas turbulent aggregation,
three element structures. (normal cylinder, square-winged cylinder and V-shaped bluff body) and three inlet
particle size distributions (mixed large and small particles, pure large particles and pure small particles) were
numerically studied through numerical simulation. The results showed that both the square wing and the V-
shaped bluff body could increase the vorticity and dissipation rate of turbulent kinetic energy, thus promote
particle collision‘and aggregation. Comparing to the square wing, the V-shaped bluff body performs better with
a much lower pressure loss. The reduction of fine particles mainly occurred in the small-eddy formed region of
the element where the turbulent dissipation rate was high. However, in the downstream region, particle collision
and aggregation occurred hardly. When large and small particles coexisted in influent, the collision between
them was evidently strengthened, aggregation effect was improved and thus the removal efficiency of fine
particles was greatly elevated. The above research lays a solid theoretical foundation for the design of practical
aggregator and provides a reference for the application of turbulent aggregation in the reduction of fine particles
in flue gas.

Keywords fine particles; turbulent aggregation; element structure; inlet particle size; detached eddy model;
discrete group method
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