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SUMMARY

I. Title

Studies on the Environmental Improvement of Fish Culture System

through Development of Drum and Screen Filter

0. Objective and Background

1. Objective
The objectives of the present study are to find environmental

improvement of land aquaculture tank, and prevention of coastal poilution

due to fish culture through development of drum and screen f{ilter,

2. Background

The outlet sea water in land fish tank widely distributed throughout
all shoreline in the our nation. During the last decade the productivity of
the land aquaculture of Korea has been remarkably decreased and it is
due to coastal pollution. In fisheries countries with long exposed coastlines
such as the Norway, Canada and U. S. A., there aré being in the stage

of commercial operation for Screen and Drum filter.



M. Contents and Scope

1. Development of Filter

(1) Primary study : In order to estimate purification efficacy of inlet
water, rearing water and outlet water of the land aquaculture, the

experiments were conducted by development of screen and drum filter.

(2) Secondary study : In order to apply field of land aquaculture, the

screen and drum filter using field were developed.

2. Purification efficacv of filter

In order to estimate purification efficacy of the land aquaculture
during filter operation, temperature, pH, salinity, DO, COD, SS, NOs-N,
NO2-N, NO4-N, POs—P and Bacteria cell number were analysed in the

inlet water, rearing water and outlet water

3. Estimation of Fish Productivity

In order to estimate fish productivity of the land aquaculture during
filter operation, physiological change and growth of fish were

investigated.



IV. Results

1. Development of Filter

In this project, it is proposed a new concept system based on a plastic
material and frictionless. And, Programmable Logic Controller(PLC) device
is used to develope the performance according to the variation in clean
time, Especially, developed system can be used in commercially and

economically.

2. Purification efficacy of filter
Using screen filter and UV in inlet water, S5, turbidity, bacterta and
vibrio were removed 48.1~65.6, 264~42.5, 166~24.3 and 20.0~28.0%,
respectively, Using drum filter in outlet water, removal efficacy were
32.0~526% and 20.0~28.9% for SS and turbidity, and water quality in
the rearing tank was also improved by the combined conditions screen

filter and UV.

3. Estimation of Fish Productivity

Using screen filter and UV in inlet water, changes of physiological
and growth factors in the blood of cultured olive flounder, Paralichthys
olivaceus during 5 months were not observed, but growth of olive

flounder was increased with established the screen filter.



conclusion

. This system can preveat coastal pollution
. This svstem can save personal expenses
. This system can elevate fish productivity in the long

term culture
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Table 2-1. Generally specification of screen filter of Unik Co.

LXBXD{(mm) o] &3 Spec 151 ]
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2500 X 1310 X 1260 500~ 1000 //min | ~=z@ W : 40um | 3A 2 E:
2800 X 1630 X 1760 2000~ 3000 #/min | UV @ 25mWs/cm” | 1~45kW
4000 % 2550X 2700 | 4000~ 6000 //min
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Table 2-2. Specification of expertmental screen filter
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W S| UV A 24 cuv x|
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S A m zl %
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FF PP #% kS
Aw x PE 2§
7tol= X sus304 =
2 o) % W o) X PVC %
20W 20W
Me @
U“VE‘A} w | UVEE | sus3l6 l2oum | UVEE3 ?é%i?;’
370 sus316 120um
e y Scm YA e E 2=
ool Ay 20cmol o} 2 Y o ©
M X 5kW 2] 1/10AF& HF
FERE 0.1kW AC _
. X e
AR AL T 6rpm
2] &3 _ 0.4ton/min A% ss
(EAFA) (0.1ton/min) ' 40mg/!
dA 7t dE | 20ton/day % A%
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Fig. 2-4. Front draw of experimental screen filter
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Fig. 2-5. Side draw of experimental screen filter
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Fig. 2-6. Drum filter of Hydroteck Co.
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Fig. 2-3. Construction of drum filter guide
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Photo 2-5. Assembly procedure of experimental drum filter
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Photo. 2-6. Establishment of experimental drum filter
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Table 2-6. Specification of drum filter used for screen filter

Spec 2 %= (mm) v} 1
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Photo. 2-7. Inlet and outlet of drum filter used for screen filter
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Phto. 2-8. Sludge transport part of drum filter used for screen filter
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Photo. 2-9. Mechanical room of drum filter used for screen filter
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Table 2-7. Specification of drum filter V3.5
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Spec A1 <= {mm) u 31
Ziol (L) 2000mm =g 2} A
(B) 2000mm = ¥ z}A)
2 ol(D) 2000mm = ¥ 2} A
A2 R FRPA A
cygan PEA} A
e 2% (120um) 2R "Ey
2 0.2kW DC
uv A Y AL}
A e) & ek 2,5000ton/day 200~500 $HAH A
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Fig. 2-11. Drum basic shape of drum filter V3.5
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Fig. 2-12. 3D draw of drum filter V3.5
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Fig. 2-13. Front draw of drum filter V35
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Photo. 2-11. Guide tank of drum filter V3.5
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Photo. 2-12. Net of drum filter V35
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Photo. 2-13. Roller of drum filter V3.5
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Photo. 2-15. Assembly procedure of drum filter V3.5
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Photo. 2-16. Sludge tank and transport device of drum filter V35
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Photo. 2-17. Nozzle of drum filter V3.5
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Photo. 2-18. Establishment of drum filter V35

AR 219 A4e =9 ddel &3

Photo. 2-19. Operating of drum filter V3.5
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¥ 2-80 viERdiACE

¥ 2-8 €% E =y vy v3she xFI} AFY

Table 2-8. Specification for automatic of drum filter V35

Item 2 F A7) Hj 51

38l/h Z} 187H(=%" lrpm

gl s G2 A PLC °] &
float =9 A o] & =& EAb FZ ol g

reset ol FAH &

Z ¢ A} hallel
float 2§ x| ol & & A ofF

E2-8% ol mEEAS A oS0l AT AFH A 2YS FHH
Atk 712 §4 Fol A B9 19 25 ARE i@ ¥ 429 2U=ES

WolA £z B& Ao HEsnzN &2 433 & L4 FE
233 Urt ole] wep 2Riwe] A Fel] ojFe] £HLE T
o] Fol A X} & A A2"L Overflowd Furo] QA €. ol 8 gt

A A 37 Y5 A overflowd 27H4] 8 F, 26l gho] PO 2 A g3y
FAS UL A, AP AA 284 922 &34 halle] 93 A9
AR AFs FAE HASAC. &8, G2 whet A2 T of
¥ ELEAREEPLCHHZR lem2 A ol A A s dF
How 3T 5 Arh

»62_.



x{|37g AlAasElo] A Xl 4l

[0
03-?

A2l A zbzhe) Ao wel szl Wy, UV o3l =31 Ay A
- guEdo F Aded s 498 Ao, 2adEd s @48 Aad

=

o Alztgtz slof zhzb YAl W] Ao AlY - - Ystadct

A1E AL Ao A

e
2
Pl
Mo
o

1L AlZ=ge] 23

A - gud 239 92 =3 Aye 19969 58 AFE gdeld ¢

5

18 AFden fFd+49 4709
FhR A A 3-D. B Ao 7A4L 128 3-13 2ol A dHFE
Eolgd 2zt xd g ¥E} A% =, FdFE Ay A
Uv 2 233 ¥4H, AAF2(EF 1)

=3 dE2 5ol drh

AR 3-1 Al zgle] AR Fa

Photo 3-1. Establishment place of systems
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Ade za¢ gy, UV ¥ =3 dEg & AXsH e & 44

24 FAPYE dxTR YD, 239 YH(FA7], 60 um), UV 2 =
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O:2 Supply
@mN

Drum | —
Filter |—
1
90 pm
pore filter
Ll
| Screen Drum:}—
—  Filter Filter : {—
T \
60 um
pore filter
I
| | UV & |
—| Screen
Filter
Pump
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Fig. 3-1. Experimental conditions used to systems
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7 dEel 1S HA - YAt

2. A= &9
3ol wxd distd 3719 A2 g X dYPzde HA
st AHJAY FAFL olm 2 IMNF oF Yvt wtel9 Hojr} 4§
ol AAG. WM, & A2gL 1AdEe] 4y ARz Ry RE £
AYE Bgdstn FAS FAGdd dA% FA AEAAG =@, @A
& Azde ¥ w2 fFdF £ A AdFe Aol 0.1 ton/minZ
zAsAct



\[L—— Inflow water Inflow water :]_l/

O2 Supply
7 ;
|| Screen
1 Filter
L Outflow water
Uuv &
| Screen
Filter
\If

Drum Filter

[ ]
*u’ Outflow water

Y 3-2. @4 N2dE ALY 4 24

Fig. 3-2. Experimental conditions used to systems V35
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a7 el & (Influent water, 1% 4-19 di~by)# F 3}

(Effluent water, 2L 4-19 e1~ey), AAR 2o didllM = 20 &

Ao disl AASAHLY 4-19 cr~ca).

a /e \
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— Filter Tank Filter —
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3 .\ d
d4 ;N & b Rearing * | Drum €3
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Y 4-1 9 AR w2 4709 APz
Fig. 4-1. Experimental conditions of the four different

systems used to filters
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ety A4 87%2 YA AW TEUORAGRAKRIEE,
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I 23y "ee] 3o & {5
zag "de ol yvel Hajd ost fd4e AR NE Forstrl 9st
o 159 AR 108l HAx 2z HEe Ugves

OpTl

Faatzl e 43
(Influent water) ¥ ¥ 3#F 9 5+ (Effluent water) & SR}, ojE9 &
A Az, 2ad dgeg UVE $93 ol 5384 ¢ fd5 A9
o] &, A, pH, £E42(DO), AL LT HCOD), gRUold A
2(NHs-N), obdAitAd  FA(NO:-N), ARG ~-"AA(NOs-N), <4d o
(PO-P)9] W3t HAS A ot ojol g Datas A A SHA ket

T A FHEBASS), 8, AFF, 2 vlEo s WEE o
H 4-2~4-59 el R HEZE Influent waterdl A 11.3~195
mg/lel Yol M MEE Bgon Effluent waterdl M ¥ 54~7.4 mg/le
Mg 2o 23y dHE 4 Fd5e ¥HEALS 487~656%7 A
A HAHZH 4-2).

Y§ =+ Influent waterdl M= 6~18 FAUsS H97l &4 gqort,
2d de g FH#E Effluent waterd] = 4~10 FAUs2 ¥ A7 359
33.3~425%°% AAZHAE wErWAHTH 4-3).

Mge UVE 53437 A9 Influent waterdlME 2.3~3.3 cfu/m/9
PoUdA ¥stE Bdoy, UVE 5#d Effluent waterdlAe 1.9~27
cfu/mle] ¥BE R 167~200%7 AHHHAHTEH 4-4). =3, UVE ¥
87l A9 Influent water® M EHLfE 28~35 cfu/mie H el
HElE Bgo} UVE F7% Effluent waterdl = 2.2~28cfu/mie] 3
E 2o 200~21.9%9 AHEHE AN 4-5)
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Fig. 4-2. Removal efficacy of SS using experimental screen filter

in the inlet water
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Fig. 4-3. Removal efficacy of turbidity using experimental screen filter

—

in the inlet water
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Fig. 4-4. Removal efficacy of bacterial number using experimental screen filter

in the inlet water
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2. 23% e o] 3o W AR5 AHEH

 4AE 27 dAs UL AY - edHAN Agze] @

]

BrhstArh & 58 129 ¥ AFHE AHAM & 189 €2
Hagd 2god, AR F787] Azso gddl 237 To 7% ¥ @&
< EA3, ofF 10874 HA #Hade S 2ok =9,

it

g7 F
A Aoje AR gtovh, UV 2 UV+23d Uy HA TN 23

-

EA Jebgtch oo WHEHES ¥ 2x 2 UV A sddd Aoz
BZtEH (1Y 4-6),

£L 7 4879 we FRY Aoje FFHX ggon], 924 o
2t 31.1~335 %9 HAdelA ¥ Bgn, o9 2& wiEe 79 Sl
g JFojgty AGdcH(2Y 4-7).

24 pHe ¥als 79 8Y FRA A @& g vehdn, 7€
219 b4 =2 @& JErdh =3, AdTd Aole AL AARHA ¢
stew], & FAY 7HEd o4F A AP/ BE vt HFAA SAHHE
e el AAHY 4-8).

2t AP Fol g §TALY g 1Y 4-99 et 279
AYAAS AXel e 4PFE FE2ALY ol A AFHA g
U, 549 1299 AEAANAY £E2ALE RE AP FAM 75 mg/iolaty
L @ fAHAR, FA FLdr] Azstd AYFERAY 9¥€ 1999
ok 6 mg/iol ¥ #¢E B

& FA9 $Ho BE AXSF FREAGSS)Y ¥HEE ¥ 4-109
BUlA g, ASse] $9838 B AAe FIMAMNGE 123~12.7 mg/l
HAZ 4874 Hole A ¢AHAA gk 2y, HA FAAsr Az
o dPgFrAdE dzFd & 2323¢ AT 4T 2& F7
g Yt
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AFSe] shEtd A4 FECoDY] WEE Y 4-11e GERUIUTH
CODE & #AAo 9MAAd 2} el glo] 1.02~1.07 mg/io] ¥
g 2you, Ak sy AlRstd dgF AT 212~272 mg/io] ¥
A2 F7F stk @9, CODY =T dzFe Hsq UVE HAG 4
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7bE Jepdidled, 23d dE Y 23d+UVE
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AdFols Frztsts A4%E veudd =23, ol vEE Adaxrlde
Z A we Fsigd zolst fideyd, NO-Nu& 2995649 99),
NOz:-NE 344 %649 24%), NH+-Ng POPE 48U F (79 8Y)¥H FR &

i

$EHE eyl ARsAc 3 0% FEE gERTe uHd UVE A
AG AYFANE $A42 5 248 GEhidod, 23Y U 23
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Fig. 4-6. Variation of temperature using experimental screen filter
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£2Y Wesh UVel ARel slstol ALgxol RULE HUFE BHRA,
Se, AEs D vsele oM 2 487~656%, 333~425%, 167-200% X
200~219%2) AARHE HAch WM, & AWM H2TZ 44T 129 |
Aeza Fagel Agzol £Ue $RBA BE ATF R vnoesel o
2dRe 7HEE & Arh B AgelAEs ARFoN FEEHE WESLE =¥ 9
glof of s Aejsigdch

=y Ydee dz27E ALY 28 49T 22 Al FAE 4A
dgon, AFxdM FEFHE £487% =8 U8HE A FE59 d
¢ AsrFAE 159 BHR 103]d HA HdAAc. &, =¥ dEE §
#&7] Mo A (Influent water) ¥ $34F 9 4 A (Effluent water)E %3
st =9 de dXd @2 AsaHs Frrsbgdd

=d YEHE dAsd $38 2438 A9, =4 dygE 9% §&4
g EAA Fe FEF Aol £2, A&, pH, £ELAA(DO), s H s
SFFCOD), FRYE HAA(NHeN), b4 HA(NO-N), A4 3
£(NOs-N), A48 A(PO+P)9 ¥ste AR grel oje] did Datas
A A A ekt

=y 9 AAd o3 RRHEAGHH g9 wWIE 1Y 4-18~
4-1991 detdiich =¥ 48 g FAst7] A9 Influent waterd| Al ¥ #{ &
A& 142~295 mg/i9) HUA WstE Hidd au, =W "Yeg g ¥
& Effluent waterdl A o] ¥ { &4 L2 71~149 mg/l9] HAddA wusts
B 427~526%9 FRHEA AA HAHY 4-18). & =HUHE
Z38t7] A9 Influent waterdl A= 7~19 FAUsS ¥ Y7 23 "o,
=Y 98§ FAY Effluent waterdlAE 5~13 FAUsY ¥/t 3 5o
27.7~29.9%9° AAEHAE YFErRACHZY 4-19).
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o 159 ZvA oz 108 HAH 2a¥ de UVE FH438t7] HY 3
(Influent water) ¥ & #F o 5 (Effluent water)& & A3t ojg9] &
A A3, 2349 dge UVE S48 #4 THsA %S Fds Aol
o) #&, 9%, pH, £E42(D0), 38t 24 2 FF(COD), 2oty A
A(NH4-N), o}&A4  FA(NO-N), 344 Fa<{NO3-N), A4
(PO+~P)S] W3tE BEASA o} ojol tfd Datats AAIsHA Fch. 29
U, FHEAES), g, A5 L vEegese d3E JYEHUAG. F,
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o} Effluent waterdl A ¥ 57~78mg/[2] WHE B o 48.1~549%9]

—4z
{o

S
ol AA =HAUHZY 4-20). £, HEE Influent waterd A& 7~
17FAUsS H 7 &3 =5y oo, Effluent waterdlAl = 4~10 FAUs9
A7t 2350 264~363%) AAEZAE Vel RATH(2Y 4-21).

A#se UVE 53387 A9 Influent waterdl A& 3.4~39 cfu/mi9)
AU A stgE dgor, UVE $ 3¢ Effluent waterdlA = 26~3.0
cfu/mi® WEE B 166~243%° AHEHAHIYH 4-22). %, UVE
F 338 7] A9 Influent water®) ¥ B o FE 25~37 cfu/m/el H A
HEE Bgoy, UVE 533% Effluent waterdl A= 1.8~28cfu/mie] ¥ 3}
& 2o 205~28.0%7t
o] AdE AT (1Y 4-23)
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2. 232 YUE 9 el & AT FHF

E ARAE Azt AAs UG A EFHYEAM Ao #AQS
FrrstAde F2E 59 129 d¥ol AFHE AHAA L& 2y s
Byoy, Ha Frbstrl Alzbste gdel RE AP FAA Ad240TCY
¥ &8 EUR, olF 10¥U7H HAa Faste ATE podo =@, AY
T8 ST Aol AAHA FUHIH 4-24).

S 7 dYTol wep FR3 Aol BAEA gtov], Yo u
2} 309~33.0%9 HWHAWAA WsE BHR, o L WIlE Z§ S
o FFgolgn gAY 4-25).

94 pHY HME 8Y 1Y AN 7B @& @& Jehiid:, 8¢
139 7 ¥ @S Jelhdlddg =3, Ad3d 2elE Ao AAEHA
S, A AErI % 4w #HeydA SAHE @ HAE A%
(18 4-26).

FEZ4d i dgd 9y ¥UsE Y 4-279 Jeladch 4z
o A¥AAY A WE H4YrE L£EALY Aol AFHA FUge
v, 59 1299 A¥MAAG REALE 75~83mg/lo] ¥ ol HAH
Ax, A Zasr) ARt APFaAlel 99 1994 o 6me/ie] ®&
#& Byt AdY §ENLY Wl YdWNFHLE AgdE viAAAEY
BFo] Buerx R FYPAL AR FAEQA L£EUA2 W Ho
v B2 A E & Lo nalE o BEO) WAHA Abae)
Bt F Aor ¢elA e, drl2REY §43x ] ael ¥ssh o
& 7 doh 2y, B A4gEd §E4LY Ade & Fo A% A
€ A" FE oy, YT EF U AA 3 44s TEHAG
weba, ol & ¥MIE ARF {UIEF L dXo HFd dE AL
Aulge] Aol 2 Ude] A Ao Aztdd.
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el Ak AL SSE AAe THMAA EE AP oA % 12.3me/!
2 AYEFE Aole AARHA %k, 4T TS FFY ¢HEE HAdr

A e AL QFHCODIY WEE 2d 4-299 YEr A
CODE & AR EGAANAe 2& dP 7ol ol & 1.07me/ls B L
U, AP ZIZE FF 15U AR F2E YERAH

2t ddFd AASFe 244 AA(NO-N), obEAMAd AAUNO-N),
SR Yo((NH«-N) 2 A4 A(PO,-P)o €Y ¥StE 1Y 4-30—4-334
YGEr Tk AFS49] NOs-N, NO»-N, NHs-N % POs-PE AlZbe] A&
o we RE A¥FeM 159 A er F7E e UG.

o]zt o] R EAN COD, NOs-N, NOz-N, NH-N R POs-P9 &
TE 16Y BEoz F24& JERUYR, dE el HEtd 23d dHE A

A AT e e JeblArh ol e Has 169 BHo=

>

IS2E AAE Add sdsid, 2328 dEgd o {Fd59 2HER
& AAG dFgoletn g€t

AGE A2 AXJ AT 9 dEd viAE YFE Yot B 9
o FUAF, AFSF 2 wlEFE dides AR AFde 1Y 4-34~4-35
o ok, a9 B F Ade uvieh o] d¥xvid FIFFY Vibrio TF
E9e gg Byod, 79 olFHH A9 ¥l&d FFE UEUUG. =
@, gzl vl& UVE HdAF YoM 28 @A degd

ol4el AANE FW, 4L 23U "Wy UL UVY MAd o3 4
YEFE 1594 Fo2 HFEE JUEUUR, 230 e @ R FEA
o AMAZ A& dzF 2ok FA debgoh £, UV AX o A7
¢ % uEegs e x7ld 45 2oy, FriARdE 2947t 9
Ak,
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p U
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o Wslte BASA Yol ool AP Dataw AAIFA &%ttt
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A1d 7l 9

1. Aelsy g x4

2 A4 dEe A wE olFe Aowy wzE s st

o Yo Lo P 7Ix KNEE dFo2 2AEAY. Ao AL AR F

AE QL B AozMy 4 di¥ S &4 (Hematocrit) | 9 F Z 9] 3
AT FAAME 2AY dd%9 ¥y, F WA F (Total

protein), GOT(glutamic oxalacetic transaminase), GPT(glutamic pyruvic

transaminase), Glucose% °|™, °|& =Atst7] st AP} E Benzocaine

50ppmo 2 wtHAD F o]F A AT, AFHE 4L G2

A 308 WY F ddEedsd dAHe £Qstn, -80TH BEHA ©

=3 ZE Wd ga @2 Ao s YT EHEAG.

7t 2 o} ¥ 7§ A (Hematocrit)

783 FHEHel digd MR LA Jehdo, d4dEer] € 443
AdE AHgsto ds S ¢ AUk ofFdl wel F= o frhA] o] X g
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o A offdl diaiME 2AA Wd 9 Ao Futaia Arje W

_98_



daME BT 2 JEA 53] KHAAEHA &) ojAld dgo] AL A
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daM e Watsin, £ AR T E AR 7| Eed o]E Hel
selsted Wl darh ek AdidFEAL AEFY YT &HL
12,000rpmell A 523 A4l 2 elsto] #A gt

. Zche R (total protein)

Y45 FYAFL oMo dgdeiet - AL AR =@
Be Aoy Wzxx wgdch 53], 245 9 4FE F wdddn
gt a2y, YRR AME FF olfd 485, Molgo] dojun, 1
e dFFHY FFF THE Wk Bk =, FAHA gz ol
A7) o Aol AAL Fsfoixt gt £A L Biuret Yo 2 drh

tt. GOT, GPT

olg FoM GOT, GPTt Hdsle Ade] ol &=n, Fart AL

A& &dol Fhdd. Ao BERFFE GOT, GPTY E4d vud FA v

-—

A5, @sE, 29 AF FHGT Yol vy BT JAMxz W
¥tk GOT, GPTE Reitman Frankel o2 & A 3%c},
gt ¥ & (glucose )

IFE st T3 AL oA, AdeWlinsulin), ot=dHEY
(adrenalin) g 9] ZE&AM 7stA Auiss, =& o 7tx =dE w2 A
7l Zol WEsr] 4o

HZHFLE ojFo s Holstu], &ds] TFAE AFAME 2, §3F
dol EF oFoAME Uk A AAY JFYHY ABIF € F, A
olEY, Holo FAFTY ALdE AstsiA "ok a2y, ojfe weME
=3 PlAE &3, 2EH2A gHME Wt FHALS aihYoezr A%

Kit (Asan pharm, Co., LTD) & o] &3l 4A]%c}
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under the three different systems
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Table 5-2. Weight gain of olive flounder using field systems

Devised Body vaeight Body {ength Body weight (g/fish)
gain gdin
system (g/fish) (cm/fish) Initial Final
Filter 544.6 26.3 6421119 60981906
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Control 529.9 22.2 628+123 15927+93.1
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