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Numerical Analysis of Dust Extractor using 

 Liquid Film on Round Tube. 

(1st Report�Optimization of piping of single steps.) 

SHIRAKAWA Hidemi
*1

WADA Atsushi
*2

    The dust extractor using liquid film on round tube has some advantages such as no filter, low running power and easy 

maintenance. In order to improve the ratio of caught dust, the flows in the duct that has arrayed tubes to single step were 

calculated by simulation. The estimating equations about both the pressure loss and the ratio of caught dust are obtained from 

numerical result. Using the estimating equations, the optimized array of tubes to single step are obtained. 

Key Words: Dust Extractor, Optimization, Numerical Analysis 
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Table 1  Calculation condition 

Distance of between tube in y axial, L [mm] 12,16,34

Distance of between tube in x axial, W [mm] 12,13,20

Tube diameter, D [mm] 12,16

symmetry condition 

constant inflow free outflow

Fig. 2  Calculation lattice and 

    boundary condition 

L

particle
dust

Fig. 1  Dust extractor 

D
tube

W

constant flow

(a) L=16mm W=13mm D=16mm

(b) L=34mm W=20mm D=16mm

(c) L=34mm W=12mm D=16mm

(d) L=12mm W=12mm D=12mm

Fig. 3  Velocity distribution 
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 Fig. 5  Pressure loss  

(a) L=16[mm] W=13[mm] D=16[mm]

0-25 -5-20-15 -10 [Pa]

(b) L=34[mm] W=20[mm] D=16[mm]

(c) L=34[mm] W=12[mm] D=16[mm]

(d) L=12[mm] W=12[mm] D=12[mm]

Fig. 4  Pressure distribution 
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 Fig. 6  Action of a particle 
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Fig. 7  Rate of caught particle
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Fig. 15  Rate of caught particle 
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