Trans. Korean Soc. Mech. Eng. B, Vol. 39, No. 3, pp. 285~291, 2015 285

<st=z=8> DOI http://dx.doi.org/10.3795/KSME-B.2015.39.3.285 ISSN 1226-4881(Print)
2288-5324(Online)

A3t #4 JPe o] 4T 237 TAHY ARE
A

5 3
2171e] €3 olF EE ¥ 24

Foo st
T AR AN B

2 T

* = ahehg Al g

Smoothed Particle Hydro-dynamic Analysis of Improvement in Sludge
Conveyance Efficiency of Screw Decanter Centrifuge

Dae Woong Park™

* Mechanical Engineering Team, Reliability Headquarters, Korea Testing & Research Institute

(Received March 12, 2014 ; Revised November 11, 2014 ; Accepted December 11, 2014)

Key Words: Smoothed Particle Hydro-Dynamics(Q A+ €+3} A5 < 8}), Sludge Conveyance Efficiency(& 2 A
o]% &%), Decanter Centrifuge(t] Z1E ¢4 #2]7])

ZE: dAvle 2Rt g dAbsel el aife] sl os) dAE= dAEE W =Y
Yol mlEElE SRR ARzt 2 9 wEA s, YRz A ]
oM el olgAe el felrt WSt ARE o]&shs Aotk ¥ Aol dide] H= HAEY i
w7l e AR AN ErE w5 ew Ak AARA AREE Ao X o]Fe] el

A ZlEelnh ofdl i w=well e ol: AT flste] B FeolE HdE HEed B
oA ol a& s Frks] 4 }Oﬂ AAF A3} Al 7S olgste] BAskl
B ZHClES H88hA e mdh 483 mdd] tiste] 247 Hgete] 1 A AEE A

Abstract: A centrifuge works on the principle that particles with different densities will separate at a rate proportional
to the centrifugal force during high-speed rotation. Dense particles are quickly precipitated, and particles with relatively
smaller densities are precipitated more slowly. A decanter-type centrifuge is used to remove, concentrate, and dehydrate
sludge in a water treatment process. This is a core technology for measuring the sludge conveyance efficiency
improvement. In this study, a smoothed particle hydro-dynamic analysis was performed for a decanter centrifuge used
to convey sludge to evaluate the efficiency improvement. This analysis was applied to both the original centrifugal
model and the design change model, which was a ball-plate rail model, to evaluate the sludge transfer efficiency.
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Fig. 1 Structure and mechanism of the decanter
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Fig. 2 Centrifugal model & flattened analytical model

Section Inf ti
Analytical Model (Expanded View) ection Information

Part Material

| Plade Steel

waler Hydro-dynamic
sludge

| Rawlrail plave | steel

boundary stecl oo T
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Fig. 5 Applied velocity for the angular direction
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Fig. 8 Comparison of the sludge particle transfer for the
centrifugal design change (iso-view)t
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Fig. 9 Comparison of the sludge particle behavior for the
centrifugal design change (rear side view)
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Fig. 11 Comparison of the sludge particle behavior for
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design change (top view)
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