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Analysis on Fluid of Sludge in Multi-Disks Dehydrator by Using Image Processing
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Abstract

A multi-disks drum is a bundle of a number of thin stainless disks. In the multi-
disks dehydrator sludge is transported through the space between upper and lower lines
of multi-disks drums by slow rotation of the drums, and then water in the sludge is
withdrawn through the thin spaces between the disks. The mechanism of dehydration
for the multi-disks dehydrator is different from that of conventional dehydrators, such
as belt press, vacuum and centrifugal dehydrators, because strong pressure is not used.
In this paper, to analyze the dehydration mechanism of the multi-disks dehydrator,
pressures and water contents at several points along the stream of the sludge in the
dehydrator were measured when sludge sample 'okara’ was dehydrated. Moreover, a
side panel of the dehydrator was changed with an acrylic resin panel, and the scene that
the sludge flew in the dehydrator was recorded by video camera. By regarding floating
black particles in the sludge as tracers, flow vectors of the sludge were calculated by
using image processing techniques. To estimate hidden flow vectors where can not be
seen in the video image, computational fluid dynamics of the sludge was applied. From
these results, the dehydration mechanism of the multi-disks dehydrator was discussed.

Key Words : Sludge Dehydration, Dehydration Mechanism, Multi-Disks Dehydrator, Im-
age Processing, Computational Fluid Dynamics

1 ZL®IC BRI R A 2 B K5 A (B &

R & 4 C BB Tl & 4, BIBA K5 ARl L

A L BET BRI, HHOBBA BAREE S

EROBALIER, HZER, #OR0 L5, B LA A SO . = 0% EFR

PIE & HE LIORIECINE, RED 2 RIEIEDIC BkHE . T COBAM TIXEEET 5 - &
E o TRAT B HER R Th B, —F. &M



190 B {RSLERI L D % B PR B KR D5 TESRENAR AT

B2 EL, TARERSEDLRWEEICHATE
%5, UL, ZOBKFEEIZOWTI, EE#HELWL
PR ENTHROVORBIRTH D, BIRITEE
NERET BB THASNE Z &b, BENO
BROFBCENNA . KymEHLNCT S
LR, BASEZHATAEDICUNETHD, £
TAHRTIE, LEMARBPAS (7T HoHER)
FHWT, B oGRS LTEENDENS
i & KRG DA ERE Ui, £, {FREPREIT 580
B & ERNEST D2 LI Lo THRENY FZRD,
B RIS OW TR~ Y P&
KyIalb—YaichoTHEELE, D LO@EF
DFERMNS, BREKDOEEICSDWTERLE,

2 ZEMAREEKEBIZDOLNT

SZEMRTUBAXBEOALERT 5 LIk, BIZFT
AETRER) OEEL NF LAOBAKEHORELZ Th
Fh Fig.l. 21277, 0.8~1.2mm EDHERRKRD S

Direction of sludge flow.

Filtration drum Filtration disks
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Fig.2 Positions of filtration drums and sam-
pling points (1)~(8) in the multi-disks
dehydrator
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Fig.3 A pressure sensor on an edge of stainless
tube to measure pressure of sludge flow
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Fig.4 Pressure at measurement points
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Fig.5 Water content at measurement points
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Fig.6 Behaviors of sludge and water around
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Fig.7 Procedure of image extraction from im-

age flames for a moving object
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Fig.8 An original image and extracted mov-
ing points (a gray point moves to a
black point in 20 seconds)
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Fig.10 Flow vectors of sludge and a simulation
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Fig.9 Calculated flow vectors of sludge in the hydrator
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Fig.11 Interpolated flow vectors of sludge in the dehydrator
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