A 7|EQ Y TEE EE2E fE

el x| M

Development of the Pretreatment Device

for Highly—efficient Separation of Marine Wastes

2005. 02

Ll e o




alp

Al

Y},

1

;oH

Ny

HIuAZ A

)

o

2

20043

B

= 7 i

9

B/

o

~n

o] A



ild

ol

A =

II.

AFH L 24

2 97)

el

)

il

ATollM = 7

X E

] wlo]a =

o
=

W, of

| 715 7

A
ol g Akel 28 AINE 3 )

=
=

A A

Q7L F 0

o o FE WAL

3

&

)

o4 FalEAA Wt oj]el 7]

]
T

—~
o

sivhet Z7bsta ek

ol &
] =

Abdel o v

-
[¢]

zolg ot Ay

L
- X

3

he

e e A

ar
=

=9

7]
whetrh o) 3

H

I

/l\l_

PN
T

A



S

Mo
_

Eakiass

& o]

FA 22 v gol

A4 A A

17F Adis

F X

XO

vzl

Ho

A

2

ol

A EelA

o)

N

2=
=

o<
=

F XEA g2 AA7

p 84

=3

7}

AArY 23" AA 7]
- Hrl= A7)0 wE 23"

o3
=2

o
o
H
uze]
L
N

~

JH

p/]

A Fx AA Vs

2=
=

2 Aoy 7]

Ry

<]

T
Tk
W

N
)
0
Ho
X

TH

<]

il
o

=

o

JJo

vl

A 2] (o

ok}

=

o]
N
ﬁo

1

2 A

=
=

by

- Rk 7]

RS

A A

F 2L

o
pad

il

o

=1
[}

- A7 Aprs, His



QSRR

3

- &% AZke] AN

wK

No

A, A=

A S

}

£

2349

A4 oA

)
=N

PR LK TE) S A%
Zefol

ki3

°
Al

1), JAZHA(FRP)] 94 AM 233 A %
=}

7ol Al

%

==
=

I S et FYoR

A

1. 43 3
(2) AAH2HR(

(3) o}

(4) T4

III.

wK

15 Ao A A 2

}

o]
pil

°]-&

=

=2

AHH

2.
(2) A



BK

)

e

ot
=
L

B
wK
<
ot

3
=

A% 294 2 3
% @ A
]2}l

ol
N
"

7}

=

EEEREE I

1o

o
;On#

il
o

B!

w2

ool
e
L

B
=K
<M
ool
<0

rvzel

N

ol

el

e

X
Ho
=<

j—

0

N
oy
;On#

o

T

<]

wK

(2) A==
Sr(lA}) =
) &

6. = Z 7 =
L2339 = A
ﬂ_-] 7(—;1}\]-_]— =

o=

!

ol

S|
ay

(o)
V227 9] ABE
75

=
=

)

# 7]

w

=

A5 574 >
s AA, A%

=
=

8.
HANE ¢ <
U]

(2) =

=

ZAA

hYA

(3) wlolA=

(4) 37 2=
]_x] = L= L=
52} e
=) (_’F% 1:]]—]],
y -
s, AHs) A
b



9. AN HA 45 4
(1) A &4 49

&

2) A AE 2 ALF B
10. A7) 29 A3 R 23 & F

(1) #HHs} 5 AbEste] i3k A=
(2) 224 & 7l HE A&

V. d7HekE 2}

B TE FARE 271 A2e] AF Ao SAHYE neRy
of UF oA nE, FARES V5 EAM, g AzA Fol tsA ol
AYATE ol FAsgth 2ot AV AFE wARY ZRAAE FAs A4

wA STk olst ol F AT AW A el J1% @t

LA % 959 Ada (bR TS FeldlA oA Axzd 4zt

Jeradoer 2 WdAste] A, AAstdv. &A= 2 (A A49)3} FRP

= AAAA AAEAAL, TdMETAE AA AAE SotoldwE B Al B



o_l_w Ot ﬂ
T R0 K Jo A —
w © 2 MH X B oy o w
e T ™ o2 T o N R H
ﬂ ,Eu‘._ Z.L dl X D &O MU N ™ — %ﬁ Ef - Ll
Y o 5 o < 2 T 2 W
T o] Y 0 ~ il hril = o
) ~ X o o T TN
— T ® B ﬂ£i11o1 N
mo < = 5 o v o - o D e
o T = v il NE ~
— o ~X ) N
CZe EZEzSlas =
- ﬂ_;ﬂ_s%%ga oL
‘O| file) aE HT ,LIW pu ;Qn_ o ﬂ T 3 il >
N o o w R g Al A o S
ST MMOMEmﬂiT i F ol
o X i ©° : T 1E_L| 7
I ﬂ@zu_mgkﬁom ® Doz K
o Ko W ﬂ)MmNﬁM & - o T OF o
o - %MEVLOEMM% o = iy
S.L O#E — m X :AU dl = L —_— —_— ,Iﬂ 0
o 0 F i B TGy T [ J— xo X Po o ° TS o
M_ w i M o’ 5 KX - ey @o i N i < oF i =
L TS w B T
e %o LR g W Ho= sy m W F I
oo W R m Gl T X (ARG = o % — °
M 2 % 1) ~ e/l am S
0 o X <] ~ ™ - < o . ! = el
0 <] ) Bl Lo oy X iy L0
E :.L ,L “i ~  — ,_ﬂ_ﬂ — Y e ™ R’e 3R
LRI E%mﬁ@ang ¥ o, x5
g PO =R R N
A % mm WL N D o i ull CLNGS ) _— A
- 15 =S wp {0 = Ho = = = X B T oy
cIz®E ° FELERT TR G
N v BT =S TR © o o do gx
T o o 20 e = o iy T~ R
el H o omo P o % dl < S ™ me o o _,lo B\s - Poo M
my Joowr 0 =5 N == Mo < o X "
moE 7 o R g M T K g g
L S 3&4@&%%1 I IS
ﬂxm_ag%%ﬂﬂ_tar.%ga A
z.L - WT_ T m = N (- " N R by K ™ N o B
= o % = nr Mo 8= oo Y s A
) I = =) | N
) o AR GRS = v oRR T oo wo
(N s ) Sz X 2 wm N Bjo
® oo wOE T o e g 7 X
S Mo oo 5 @
E,.# T ' O" E L < o}
" O o X = N
x 8 ® =
o)

!

o]

3|

o
1=

Al
=

P T ol

O]

HE

A2 2t

2=

=

oL
F2# mesh7H2



B

24e w4 vl

el

o)
NI

= e e

%
R

¢+
oW
ol
;o_u

)
nH

;&
~

yAO

~
file)

o]
=

sho] abol 7] %2

S

°o-&

=

HEHE

[

—_
fils)

R

o

o

Jjo
—_

[

E

Fdvt A

712] Display-8& RS-485
[}

Ry

2

I

T2 A

1

0]
yul

FSA ot

°©

A
2}

ato] Al

S

FA T

sherh.

[¢}

23 (180x180x130 mm) 2] ] 7]
MPU(PIC16F877), A&]<9LCD, AD¥3}7| Reversible Motor, Step Motor, Limit

A5

=

Feith 371

o]

7.
Sw., Relay, On-Off Sw. & ©]&

O]

o

Ho

"o

1o

~
10

€l
i

taew, 22

IS

et AES

Ab5. 3}

ol
=

il =58t

[

_(H

=

3=

R

|

-

)

7= A

}

A
puk

=
T

9.



QFo}x gkt

o
S

29 7Hs

Al Aol Az R E W FAE Ve AL e gol3] Al

Hesto g AEe A

L
ds

S

al

3

oF
o)

=

ol

1719l Al 7]

=k o
g

&0l A]

4%

)

q_mo

el

0

)

ki3

7}sF L =f

=
=

ﬂ%;o
r2
03

-

el

il

il

oy
Kl

~

—_
file)

=



SUMMARY

I. Title

Development of the pretreatment device for highly—efficient separation of

marine wastes

II. Objectives and Justifications of the study

1. Objectives

The pretreatment work is required to 1isolate solid materials from the
liquid-solid mixed wastes like marine wastes. This study has developed a
design technology that is capable to cover chocking phenomenon of screen and

the automatic device using microprocessor.

2. Justifications

The forbidden discharge of marine wastes devastates the coast seriously. The
current filtering device is too costly and operationally inefficient due to its big
size. It justifies the development of the device that is highly efficient. The

device has the following characteristics.
[ ] Importance of technological aspects

- The design technology for reverse-slanting screen

- The design technology for optimal vibration frequency and motor installation

_10_



angle tuned to a pretreatment device shape
- The design technology for the controller with adjustable vibration intensity
— The design technology for vibration transfer/suppression tuned to a pretreatment
device shape
- The manufacturing technology for a sliding valve

- The controller design technology for automatic inflow-discharge of wastes

The design technology for automation, self-diagnosis and alarm

- Remote control technology by the use of telecommunication

Application of a core technology to a livestock farmhouse, a dyeing house
and a paper mill
- Enhancing the flexibility of usage by suggesting a design idea that takes

the characteristics of the waste into consideration

[ ] Importance of industrial - economic aspects
- Reduction of processing stage and cost resulted by the device improvement
- Reduction of disposal (reclamation, incineration, etc.) cost resulted by sludge

decrease

Recycle of waste materials (forage, compost, etc.)

- The new material extraction from the marine wastes

- Development of the new marine productions resulted by marine wastes recycling
- Replacement of imported device and the creation of new demand for the device
- Formation of domestic marketing more than 6 hundred billion won due to

compulsory installation of the device

[ ] Importance of social - cultural aspects

- Realization of marine environment protection

_11_



- The creation of marine culture and comfortable leisure environment

- Enhancement of social recognition on the issue of resource re—application

M. Contents of the study

1. The design and manufacture of reverse-slanting vibration screen (top
narrow bottom wide)

(1) Investigation of materials and parts of device

(2) Manufacture of rectangle screen and square screen

(3) Structure design of separation chamber

(4) Manufacture and operating method of sliding valve

(5) Investigation of screen quality and mesh space

(6) Attaching additional screen in case of square filtering chamber

2. Manufacture of controller adjustable to vibration intensity using inverter

3. Experiments in laboratory and field for detecting optimal vibration frequency

4. Experiments in laboratory and field for detecting optimal motor installation

angle

5. Investigation of screen vibrating method

6. Detection of optimal inclination angle of screen

7. Correlation analysis between vibration frequency, motor angle, interval strand

_12_



of net, waste size and separation efficiency

8. Design and manufacture of automatic device for inflow-discharge of wastes

9. Performance experiments of wastes pretreatment device

10. Investigation of resource and secondary pollution of marine wastes

IV. Results of the study

In this study, a quantitative analysis was carried out through the some

experiments with designing of the various structure. The results are as follows.

1. Manufacture of the reverse-slanting vibrating screen in the form of rectangle
and square

- Iron(for the rectangular shape) and FRP(for the square shape) is chosen as
the device’s material to analyze efficiency.

- Shiding valve and butterfly valve are attached to the outlet of sludge and
the open and shut mode is operated by motor.

- The motion of valve is detected by limit switch and the microprocessor
controls a motor by switch signal.

- In case of the square shape screen, additional filtering screen is fitted for
enhancing of separation efficiency.

- Screen is made of stainless material with the size of #150 (mesh:0.17mm) and
#120 (mesh:0.21mm).

- Steel plate having the hole of bmm diameter is fitted to the screen.

_13_



- Separation efficiency is confirmed by transparent acrylic plate attached to

device body.

B

Manufacture of the controller which can adjust vibration intensity using an

inverter

- Vibrator(2 & 4 polar, 3phase, 1/8W& 1/4W) is fitted to upper of the screen
(filter chamber).

- Frequency of vibration is adjusted by a general inverter.

- Range of frequency is within 60Hz considering the crack of screen.

- Propagation of vibration is lessened by putting a spring and a rubber pad

between the screen and body.

3. Confirmed the optimum condition of separation according to the vibration
frequency and motor angle through the experiments in laboratory and field

- Several experiments are conducted under the condition of various vibration
frequency (35~60Hz, 5Hz interval) and motor angle (0°, 30°, 45°, 90°).

- This device has shown the optimum efficiency at motor angle 0° and vibration

frequency 60Hz, and has no relation with the shape of device.

N

. Investigation of separation efficiency according to screen inclination angle
- Set up the gradient as 3°~5° considering mesh strand space, free falling, an
incidence angle of wastes to screen and capacity of screen chamber

- Verification by preliminary experiments

5. The correlations between separation efficiency and vibration frequency,

motor angle, mesh space, particle size of wastes is analyzed through the

_14_



experiments. Then it is found that there has no relations between optimal
setting of vibration frequency and motor angle, and mesh space and wastes

size.

6. The experiments in laboratory and field are carried out for the measurement
of separation efficiency.

- Marine wastes made by sea tangle power and laver is used in the laboratory
experiments.

- Field experiments are carried out in seafood processing plant.

- The analysis of suspension substances is carried out.

- The separation experiment of excrements is carried out at a eel nursery to

verify the effect.

7. The small sized controller(180x180x130 mm) is manufactured for inflow-discharge
of wastes.

- MPU(PIC16F877), Serial LCD, AD Converter, Reversible Motor, Step Motor,
Limit Switch, Relay and On-Off Switch etc. are used.

- The remote control is possible using RS-485 communication board.

- The function of self-diagnosis and alarm is realized.

- Three control mode (manual, half automatic, automatic) is realized.

- C-programming language is used.

8. The device is designed as possible as easily to repair and exchange some
spare parts of structure. Analyzing screen durability for vibration and
water—tight and persistence of equipment through performance test, it is

enforced complement of system.

_15_



9. The resources of marine wastes and possibility of secondary pollution are

nvestigated.

V. Application plan of study

- System improvement by field test at marine products processing factory or
sliced raw fish center

- The technology transfer to participated company

- Public relations on economic papers, related academic societies and homepage
of the Small & Medium Business Administration

- Participation in exhibitions as like annual automation equipment exhibitions,
small & medium product exhibitions

- Commercializing plan is as follows :

O Changing to structure suitable to the separation of fish feed and excretion

O Changing structure to the device of generating a negative ion and keeping
water temperature

O Changing structure to the separation device of livestock raising wastes

_16_
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Chapter 5. Automatic device for liquid-solid separation
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Tek Run: 250KkS/s Sample
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Level Topside
Switch Signal ON

Inlet Valve Close

l

Delay 10 sec

1

Qutlet Valve Open

Delay 0.5 sec
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Qutlet Valve Close

l

Delay 5 sec
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Inlet Valve Cpen

Process Complete
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