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Numerical Performance Evaluation of an Ultra-small Lapple Cyclone Separator

Sumin Park” and Jae-Sung Kwon'

Abstract The purpose of this study is to numerically evaluate the collection performance of an
ultra-small Lapple cyclone separator for 1~10 pm particles introduced at flow rate of 10 L/min. The
numerical evaluation reveals that a static pressure drop occurs more dominantly inside of the cyclone
separator than at the inlet and the vortex finder. Also a fluid flow in the cyclone separator is
confirmed to have a helical structure heading upward in the center of cyclone separator and downward
in the vicinity of wall. The investigation on dust collection efficiency of the Lapple cyclone separator
shows that particles of 4~8 pum diameters are collected at very lower efficiency than other sizes. Then,
the cut-point diameter of the cyclone separator is 1.48 um.

Key Words : Ultra-small Lapple Cyclone Separator(%4~3 Lapple /\}O]%% F%171), Collection
Efficiency(H 71 2%), Grade Efficiency Curve(s X &8 214l), Cut-point Diameter

A7)
J|=dd S Length of a vortex finder
a  Height of the inlet in the cyclone separator

D Body diameter of a Lapple cyclone b Width of the inlet in the cyclone separator

separator dsp Cut-point diameter
D, Diameter of a dust exit AP Static pressure drop
D, Diameter of a vortex finder Re Reynolds number
H Total height of a Lapple cyclone separator
H. Height of the conical section in the 1 kl 2

cyclone separator
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Fig. 1. (a) 3D geometry of a Lapple cyclone
separator and (b) meshes generated inside
the cyclone separator

Front view Top view

Table 1. Geometric dimension of a Lapple cyclone
separator

b/b D/OD HD H/H SD aD bD
0.5 0.25 4.0 2.0 062 0.5 024
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Fig. 2. Distribution of static pressure in the
cyclone separator
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Fig. 3. Distribution of (a) radial, (b) tangential,
and (c) axial velocity component in the
cyclone separator
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Fig. 4. Grade efficiency curve of the Lapple
cyclone separator for the number of
particles 2000 and 10000
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Fig. 5. Distribution of (a) 5 um diameter- and (b)
10 pm diameter particles filtered and
unfiltered by the Lapple cyclone separator
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