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Numerical Study on the Flow Characteristics of Uniflow Cyclone

Zheng-Qi Yan', Shuo Zhang', Weon Gyu Shin'

Abstract A uniflow cyclone has simple structure with a single channel in one direction. The one
directional particle removal enables the uniflow cyclone to have compact size and low pressure drop.
However, it has low collection efficiency compared to conventional cyclones. In this study, the effect
of primary geometry on the performance of a uniflow cyclone with swirl vane is numerically
investigated for the design of high performance uniflow cyclone. It is found that as the vortex finder
diameter is increased, the pressure drop and the collection efficiency are decreased. Also, the same
trend is predicted when the vortex finder height is increased. The best collection efficiency is
predicted to be obtained when the vortex finder height is equal to the diameter of a cyclone. Reducing
the body height by half will increase the pressure drop by 41%. When the body height is decreased,
the collection efficiency is first increased and then decreased. The best collection efficiency is
obtained when the body height is 4~5 times the cyclone diameter. Overall, the particle collection
efficiency is highest when the D,/D is equal to 0.3. But, the pressure drop is as high as 1592 Pa.
Considering both collection efficiency and pressure drop, the best design is when
D,/D,H/D,andH/D are equal to 0.5, 1, and 5, respectively.

Key Words : Uniflow Cyclone(THd3&F Alo]&E), Cut-off size(dT 2]74), Particle Collection
Efficiency(YAF 325 &), Pressure Drop(%= <=4))
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Fig. 1. Schematic diagram of uniflow cyclone



Table 1. Geometric dimensions of uniflow cyclone

Case D,/ D H/D, HJ D,
Case 1 0.3 1 4
Case 2 0.35 1 4
Case 3 04 1 4
Case 4 0.45 1 4
Case 5 0.5 1.5 4
Case 6 0.5 2 4
Case 7 0.5 1 4
Case 8 0.5 1 3
Case 9 0.5 1 5
Case 10 0.5 1 6
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Table 2. Mesh convergence
(%1 : Pa)

Case 3007+ 200 1005+

Case 1 1592 1636 1588

Case 2 1100 1182 1156

Case 3 940 931 927

Case 4 787 754 765

Case 5 676 642 680

Case 6 700 684 692

Case 7 840 848 854

Case 8 759 750 768

Case 9 591 573 578

Case 10 536 542 540
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Fig. 2. Boundary conditions
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Fig. 3. Velocity streamline
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Fig. 4. Tangential velocity at 75 mm from the
bottom of the cyclone according to (a)
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height, and (c) body height
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Table 3. Cut-off size according to vortex finder

diameter.
Case D/ D Cut off size(xm)
Case 1 03 0.58
Case 2 0.35 0.87
Case 3 0.4 0.95
Case 4 0.45 1.8
Case 5 0.5 2.31
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Fig. 6. Collection efficiency according to vortex
finder height
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Table 4. Cut off size according to body height.

Case HJ/ D Cut off size(«m)
Case 8 3 2.53
Case 5 4 2.31
Case 9 5 2.31
Case 10 6 2.68
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