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Abstract

Numerical simulation was performed for the ?"—dimensiona] flow filed of gas and particle phase for cyclone

dust collector.

FVM (Finite Volume Method) was employed for gas phase. The flow was solved using the k—€ epsilon
turbulence model. The particle exit at the bottom of the cone was treated as a solid wall in this model because
the gas flow through the effective dust exit is usually insignificant.

The major parameters considered in this study was vortex finder diameter, effective dust exit diameter, vortex

finder length, inlet type for dimension performance.

Particle trajectory calculations were made for three different particle sizes of 1, 25 and 50 gm. The results
obtained from this study give some physical insight of dust particle collection mechanism together with the

indication of the collection efficiency.

The simulation results were in generally good agreement with empirical knowledge. The application of this
kind of computer program looks promising as a potential tool for the design of cyclone and determination of

optimum operating condition.
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Table 1. Characteristic dimension.

Title Standard Cyclone

Body Diameter (D/D) 1.0

Inlet Height (H/D) 0.5

Inlet Width (W/D) 0.25
Vortex Finer Diameter (De/D) 0.5

Vortex Finder Length (S5/D) 0.625
Body Length (Lb/D) 2.0

Cone Length (Lc¢/D) 2.0
Effective Dust Exit Diameter 0.25
(Dd/D) ’
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Table 2. Expressions for the Diffusion Coefficients I', and Source Terms S, for a General Dependent Variable
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Fig. 1. 3-D. Surface Grid Generation.
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Fig. 2. Velocity Vector and Particle Trajectory of Standard Condition.
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Fig. 3. Computed Velocity Vector and Particle Trajectory with respect to Vortex Finder Diameter.
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Fig. 4. Computed Velocity Vector and Particle Trajectory with respect to dust exit diameter.
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Fig. 5. Computed Velocity Vector and Particle Trajectory with respect to Vortex Finder Length.
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Fig. 6. Computed Velocity Vector and Particle Trajectory with respect to involute inlet type.

ojty, 729 #5& HFEHJ Hl& 33 d3Fe
A A A F FAHLE i Sk, g
g 6(b)ollAe}t o] Y=te] Aol 50 pm<l Z 4
o E@ﬂﬂ“} Y7Ao] 1 p#m, 25pme AL 3

2 wit Vortex Finder® whA uzich,
A7H 2t E%l}i%"l EEY(=343)0 g ZiHe
4 ol Y7o o A FYSEIt FAHY F
A FF Za gt AT 19 6(a)9 front
viewd Y47& (FF A oA & F dxo] 43
£ 2@ Vortex¥Ao] glo] 813 HEFE oj&rh
g B droiMe Auate] 4L A #A, A4

e

JEH}')'F

U AU

O

& AR

rr}m

£ A9 97 AMBoR A3l BRYe 18 H
Foh. £@ QPYEe odux &4 gz A6 gEe

Ao &40l &t} (Caplan, 1977).
a2y 72 4T A34 (Swirl Number)?l 19 o
2489121 #o]Z& (Axial Type Inlet Cyclone)dl

g Se9EelE Yeld ol

TR7k27t @7 (Vane) 9] wadoll o3 & welr}
o Y22 FYHY HAE&FE UM 7% ko)
el o FHEEE e YA A6 o8 R
o] ¢|¥o} XYHT}t. Vortex Finders #o)]gds BE
HZ 250 Yeleed oe AIFE AAIG 4
g - oy ARV MR EFHe AE AR 93
Zo|t} (Beachler, 1981).

4. @8 B

2 A1 AolFE A7)y JAEE YL B
2 ¢ 2EE AU A M 334Y HAFYA
HNo|ZE ANE EEYLZE AHASY Vortex Fin-
der 237, 953 23 277, Vortex Finder 2
o], ¥ Este] disl] MolFE WelMel FA4 ¥R

J. KAPRA Vol. 12, No. 1(1996)



Outlet  Inlet

-h“\\n..,,,,,,,...
n“hn. verereresnad
TG
AT I T T
e enensed

'T'"Hlllu casnasae

h"lnn.. YL

Axial Distance Along the Centerline

Secervanan

ULE S KT T

Fig. 7. Computed Velocity Vector for Axial Type Inlet.
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