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Abstract: A cyclone separator has been widely used in various industrial processes for removing fine particulate matter
because it is easy to fabricate, cost effective, and adaptable to extremely harsh conditions. However, owing to the
complex flow field in cyclones, a complete understanding of the detailed mechanisms of particulate removal has not yet
been gained. In this study, a theoretical analysis was performed for calculating the collection efficiency and cut-off size
in cyclones by taking into account the effects of geometrical and flow parameters. The collection efficiency and cut-off
size values predicted by the theoretical model showed good agreement with experimental measurements for particles
with a diameter of 0.5-30 um. It was also revealed that the surface friction, along with the flow and geometrical
parameters, has a significant effect on the cyclone performance.
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Fig. 1 Geometrical dimensions of a cyclone separator
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Fig. 2 Control volume for particle mass conservation

Al WA T ol wEY

o
-n
>
ol
ol
=
otk

HA5E o2 F(Re)E o1 &8to] Cy=24/Re =
24v/dv 9 o] AYstH vl s FEE
A
d2
il @)
18vp 7

Fig. 2 ol YeERd AA T AR A (control volume)©.
2 5ol R} Aol E 8 WiHel] Edshe 9
ko] ARl e theo Ao® FAE F 3

.

dm, bdsV,a

T L 3)
m, abVao a
AN m, = A A FZE(flow rate), a =

Z}2] & I=(concentration), a = (flow width)S

= frE
eI, ds=Vdt & FAIT 5 AT} upeba] Ale]
o B

207 590 F= YA g2 991 T (vortex
finder)S &3 Wk dAe] Al &2 4

@% 4 B xHsel et ol el &
.

d? cp?
.p_out _exp _ pg IV_d (4)
n, i, 18vp, ¥ ar
A7V m, 3 m, L, e A Al 2B oE Fo
S dAeh nes SN E F8 Y 4Ak
A FFolth 4 e dAe E5AHS YE
U BHAE 1 % f59] UHl a & 1@< o,
o} a,, = FrEfslelar, iAbel HdvtbER =
3l dv=pdt = et ALE 4 Ut

2 @9l Aabe Aol T AAh B

Hav)e] o224 A @ AFA A= 79

Table 1 Size ratio of a cyclone studied

Dimension
Cyclone diameter (D/Dy) 1.0
Inlet height (b/D;) 0.3
Major flow outlet diameter (D,/D;) 0.3
Outlet height (h/Dy) 0.8
Cyclone body height (¢/Dy) 0.7
Cyclone height (Ly/D;) 2.0
Minor flow outlet diameter (D3/Dy) 0.4
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Fig. 3 Simulated collection efficiency as a function of
particle size at various (a) inlet velocities and (b)
friction coefficients
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Fig. 4 Simulated values of the 50% cut size of the
cyclone separator
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Fig. 5 Schematic diagram of experimental system set up
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