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ABSTRACT: A numerical analysis has been carried out to examine the flow characteristics
and the collection efficiency for fine particles in a cyclone using Computational Fluid Dynamics
(CFD) technique. The cyclone with the cylinder diameter of 60 mm has been considered for
the investigation of the particle collection in a relatively smaller cyclone with somewhat
higher inlet air velocities. Fundamental air flow patterns for different inlet velocities have been
calculated and then the motions of particles of different sizes have been obtained. The calcu-
lated collection efficiencies for fine particles are compared with the experimental results, which
shows a good agreement. The current result can be used for the design of cyclones with
high collection efficiency.
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, Fp : Momentum transport coefficient [1/s]
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Fig. 1 Schematic and grid diagram of
cyclone geometry.

Table 1 Geometry of the cyclone(unit : mm)
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Fig. 3 Static pressure contours and radial-tangential velocity vectors for the inlet velocity 9.26 m/s.
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Fig. 4 Static pressure contours and radial-tangential velocity vectors for the inlet velocity 18.52m/s.

B} AREEAT Aol U o)A e e
JAFES A o HAEE PRESTO(Pressure
staggered option)7} &= hFde] 2t

2% QUICK(Quadratic Upwind Interpolation
for Convective Kinetics)o] A} 252k ® =ex
AL BE AR T34 3 residual)7} 107
ool +HE Aoz NAsUT AL
CPU7} HF¥30] 213GHzY PCE AH-43ld] 2Al
AR A28FHUT He AX%L 44 CFD =
=4 FLUENT 6.2% o]&38to] S35}

222 HAMEA

frAe AFEE7F 926 my/set 1852m/sY 27}
354 diste] dAte] HAo) 42t 05 um, 1 um,
25 pm, 10 pmsl 25 8 caseol W3 A0 4
Pk YA AEE 2500 kg/m’, Ao AL
a A 1.225kg/m’, FAAGE 1.789 x
10 kg/m - s°] T}

A

2] T =
=1

2 AMelA Aol2EY G, BT, W R

A Hed F2 A sjHz30] Table 2
AAIH A Sl
3. sl A& 3t
3.1 #Ae REEHM

Aol 22 el A, WA, A fhel e A
Sl A FART 54& AES F A8 #
ol A7 498 ool dxte AFEA o
B E L] HHHATE

ALY o ddd dg A ¢ £
¢} radial-tangential $= WE Eo] Y1&Er)

9& ¥ kA Z % dite] 42 Fig. 3, Fig. 4
of et ok A-A7 @dE A= Alo]EE
9w A z=0m)A 0.04m Bzl o
oz 9lE Atele] AgE 003melx F 570



(a) line for denoting cross-section

m&
o)
ol
o
2,
=
&
-
o
1
i)
2
-

(b) with inlet velocity 9.26 m/s

149

g Static pressure (pascal)

209.018
279.491
259.964
240.437
220911
201.384
181.857
162.330
142.803
123.276

(¢) with inlet velocity 18.52m/s

Fig. 5 The static pressure contours and axial-radial velocity vectors with different inlet velocities.
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Table 3 The residence times for the two cases
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0.067 $|0.066 s|0.064 s|1.891 s

1.380 s|0.086 s|0.391 s|1.621 s|0.559 s| 0.681 s

1852 m/
S 25 um

1.858 $12.962 $2.147 s)0917 s

2018 51618 514.360 $|2.372 $|2.333 s| 2.265 s

10 um e} o o] [e0]

(o) [e @) [ee) [o9) (o) o0

HAE Fste dAe Avel mE} JAES
AFAIGS B AFARE] A AR 2R E
TR NZ te dy&ie tidte] Table
3ol AT A

dbAow 48 AVt Fohs mek AF
Al Frberglom Ha AFAZE =8 U=t
A7t F7VETE S dAe A7) 05
pm, 1pmd o, JFE= S4E Fpoe o
AMez AFAE Fastfn of =9 9
A7 A E dTEEN F
= 37ksted dAbe o weE TR AUt A
olgta FrHenh A dAe] @A77 25 um
d o, A7EE b wek AFALL WA
2 S7hET ole 4R 27 Tk 7S
=9 kR <ddte] 99 diHo] FARTH

Residence time (s)

W= AR ANAY == gEHAA FAH
Zol TE 4A Hew YA g1 9 2
AR EE UiFo AFTF Aoz AGHIIW 9
zZbel 2717 10 pmY ® FLE 9749 dAEL
ETE YR B Ate]E 29 3142 hopper
o MEHDG zelzz 429 =717 10 pm?)
s FEA I Frrd,

Table 3°1A, dAZ 479 & 42 F(O,
@, @ Grez 599 AREY AFAZl
Z 3d @, @, ®, @oz FYdd YAER
o A" es gt

AT7EE7F 926m/sd ®, A=) E4HA 3,
@, ®, @ANAX 94" 1um A HAH] AF
Azl wit AAslEo] Fig. 791 Wb glth
@} @A FYB gREe] @F @4 F4

(a) for inlet position 3 (b) for inlet position 4 (c¢) for inlet position 6 (d) for inlet position 7
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different inlet positions.
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