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Abstract: In this study, a small movable batch treatment system for dredging soil deposited in a rain water tube is proposed;
further, a vacuum silo sorting separation device with a vacuum silo, first-stage sorting separator, and conveyor is designed.
The vacuum silo sorting separation device also consists of a storage tank, transferring screw, vacuum gate, screen bar, screen
bar cleaner, and vacuum discharging device. In view of the fact that the flow of drawn air in the storage tank is a major
factor influencing the sorting separation performance, the optimum shape of the tank is determined by CFD flow analysis. In
addition, by using CAE structure analysis, the safety of a storage tank made of boards is examined. The specifications of the
vacuum silo sorting separation device are determined by conducting mechanical and dynamic simulations of the driving
mechanism of the vacuum silo sorting separation device through 3D-CAD modeling. Following this study, we will design a
drum-screen-type second sorter, a decanter-type dehydration device, and waste water tank and pump as a secondary device.
Further, on the basis of this design, we will construct a prototype model and carry out a field test.
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(1st Separator) ! (Rubbish)

1st Washing
(Fresh water spray)

Belt conveyor
(Dredged-soil transfer)

Drum-screen 2nd Collection
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(Sludge collection)
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system(Decanter)

Sewage discharge
(Wastewater treatment)
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(Sludge cake)
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In manhole & ditch | *----- De‘é;ﬁgﬁem 77777 Waste disposal

Fig. 1 Concept diagram of batch treatment system for
dredged soil
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Fig. 2 Composition of the separation vacuum silo

Translational

Von Mises stress displacement magnitude
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mm
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(a) (b)

Fig. 3 CAE analysis result of silo casing
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Table 1 CAE analysis result of the silo top cover

Analysis Result
CASE Remark
Von Mises stress Displacement
— .
w1 - o101
Ca?e | 22.2MPa
Thick: 6mm | °™| Displ
/ isplace:
Load:2,500N
oad:2, 1w | 0.101mm
— 7; it m.:m.. Stress:
Case 2 w | i I
o 27.
Thick: 5mm O o | s Si'ﬂla
isplace:
2 ——?
Load:2,500N - 0.149mm
T — Stress:
Case 3 W
_R 42.1
Thick:4mm > | Di p?ﬂ)a
/ splace:
Load:2
0ad:2,500N Lo | 0.249mm
sl aviueet | Stress:
Case 4 -
55.8
Thick:3mm U Di :ilpa
splace:
Load:2,500N
oad:2, Looo | 0.509mm

CARA - ¥

FolH, 7 & FEv FAEE v S99
FHE AAEo] Aol wel Y e sl
A= Aoz Jelt) Case 4= Case 2914 &<
AT Sl AA 7rel=E Fob AAgE A -0
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ZFAel 2 U9 o] 2379 FE5REEH A4
S 8 gEA 598 A SEAZEY
RecurDyn™'"& 2Hg-3lo] Al E#o|H& F-34313]
th 2379 WE IAEEE 40rpm, FrFEAF
0.3, AT 022 st FaT o]F 27
of FEEA AEHA AAE= Fig. 49 Pk
ol FEHEAE °F 1,170N-mmz et 2

Table 2 CFD analysis result of the suction air flow

Analysis result
CASE = R k
Guide shape CFD flow line emar

Velocity Magnitude(m/s)
B 155.50

Suction

124.45 outlet

93.401

Case 1 velocity:

155.50m/
31.299
I sec
0.2473
Velocity Magnitude(m/s)
159.95

': 62.350

Suction
126.36
outlet
94.777 l t
velocity:

H 63.191 Y

157.95m/
31.605

IOAOIQZ sec

Velocity Magnitude(m/s)

157.26

Case 2

Suction
125.81
outlet
94.536

Case 3 velocity:

157.26m/
31.454

I0.0029 sec

Velocity Magnitude(m/s)

153.12

M 62905

Suction
122.50
outlet
91.874

Case 4 velocity:

153.12m/

30.627

I ogoss | S€C

Velocity Magnitude(m/s)
B 153.27

M61.250

Suction

outlet

Case 5 ) (";;\"J ) \\ Y |, | velocity:
i 153.27m/
sec
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Table 3 Specification of the separation vacuum silo

Itemes Specification Remark
Capacity volume 0.4m'
Size ®1,000D x 1,100H(mm)
Weight: 225kg
Suction pipe 90A(3 1/2") T14xD190
Screw pitch Ds150x Pi75xHi375(mm)
Screw shaft L500/L600 ®30mm
Driving motor Hydraulic motor 1Hp
Motor base Thick 12mm steel plate
Out casing Thick 3mm  steel plate
Top cover Thick 5Smm  steel plate
Frame angle 50x50x5t(mm)
Floating holder CPSWWKS87-30-30 1EA
Ball bearing B6006Z2Z 1EA
[hrust bearing & BGCSB30 1EA
Unit bearing RhombicFlange HDH20 | 6EA
Screen bar D8xL628mm 9EA
Cleaner drive motor |DC Motor S9KC10BH-E| 1set
Pulley VMPN100-11-P15 2EA
Air cylinder CDM2B32-200-C73L | 1EA
Rod end bearing PHSCI10 8EA
" @
E 22.93
.
-

(c)

100.0

80.0 S
60.0 -

8 100 =

200 /

£ oo —

Gate rotational angle(deg)
Cylinder rod stroke(mm)
w @ ©
g 8 8
o o o ¢

.0
0.2 0.4 0.5 0.6 1.0 0.0 0.2 0.4 0.5 0.6 1.0
Time(sec) Time(sec)

o
=)

Fig. 8 Driving force and cylinder stroke of discharge
gate
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