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CFD Analysis of Axial Flow Cyclone Separator for Subway Station HVAC

System
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ABSTRACT: In this study, 3—-dimensional Computational Fluid Dynamics (CFD) analysis was
induced to simulate air flow and particle motion in the axial flow cyclone separator. The
commercialized CFD code FLUENT was used to visualize pressure drop and particle collection
efficiency inside the cyclone. We simulated 4 cyclone models with different shape of vane,
such as turning angle or shape of cross section. For the air flow simulation, we calculated
the flow field using standard x-e turbulence viscous model. Each model was simulated with
different inlet or outlet boundary conditions. Our major concern for the flow filed simulation
was pressure drop across the cyclone. For the particle trajectory simulation, we adopted
Euler-Lagrangian approach to track particle motion from inlet to outlet of the cyclone. Particle
collection efficiencies of various conditions are calculated by number based collection
efficiency. The result showed that the rotation angle of the vane plays major roll to the
pressure drop. But the smaller rotation angle of vane causes particle collection efficiency
difference with different inlet position.

Key words: Axial flow cyclone(ZFF24 #o]&&), CFD(HAH+A198H, FLUENT, Subway
HVAC(A 8+& &%), Filter(ZE])
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