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Development of Water Wheel Type Oil Skimmer
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ABSTRACT: The ocean is now increasingly suffering from pollution mainly caused by oil spill accidents wi
increasing marine transportation. It cause not only the deterioration of ocean resources but also critical damage on
the ocean ecosystem.

Present study is an experimental one for the development of the oil skimmer which can collect spilled-oil actively

and effectively from the sea surface. As an effort of achieving it, a new type of water wheel attached oil skimmer
was devised, based upon the concept of orifice

The shapes of the water wheel, blades and oil storing tank are found to be very important factors on the oil
skimming performance through systematic experimental analysis. Real oil recovery test was also carried out in
square tank using the oil skimmer with their optimal shapes. Quite satisfactory result are obtained from the test
which showed 99% and 98% recovery rates for light oil and heavy oil in still water condition, respectively

g sEHor WA, AL HEFFwA o &g
1. M = € 5 UAEF 37 Al o vae AL 2
AEA 71 & HFojor Bt
AFL Azt HAEE adel fFEE 1EE AAs
Al BRxape] 27be] wal HAEEo] Ha Zvbstn B YA otofet vl & Ajzhe] AanAvk sk

Qom olo] Wiz gaMue] Z7ieh rjEo] Mube] Z=m edor At gl A g Hel He v @

oju} Mutxtx Fog g shAAIL wIREA doju} A Zbah 7bHu)go] EA b ojo]d sk WAbile] 9
oogleh oleig spgAbuel WA FwHe suece o AT Shd Srksta clew felelA we wgh
Aef A4S 298 ARE JZ4E dAHolg. g o Fa gk

9} #e AT 9% T SolA oAy 7hx Yol AdlE, 1989d g ATE kol wrAE 8 F A
o)ste] Ao MEHYE Wy, HSE AR A Exxon Valdez&9 #HZE o3l 7128241 ¥ pne

Aol obUm, Aol E Azt Gge Fog A 7 oo 008 BETOR 30%de] AFnAek. il ek
2o olelsh Al wRas] YEtd B v om FM: 1994 olF & A7X Sea Princed Abil,
gl ct. Alexandria® Ati, 935 A2 Fo WFAavE WA

= 4] 3 AF7] £ (IMO : International Maritime ool Jas dzstgon, oo i Atus: mid 3
Organization)& Autel ol 81k e e Wxstr] Hapey ~Tor MG WA, ARG ALSE] sia A o
MARPOLT3/ 78S A4stdom, i edsbu waa o S0F SAASNS &6, Fu % sl o)

oo K LS I 2 B e Bt e
| 3 = o o] &} o OPRC(Oil Pollution d A, A # ‘%40*1 ! G}t A = é:ﬂ% " %} o
° 31 - — Al X2 Ie) &y 2] A} 3L 7wl &
Preparedness, Response and Co-operation)& # A3t} & M] %,36} - 1 d: }.' GRS ° A Gﬂ
Aoz Hes) e Yot Ao &R ofs wiohir Mdsteli: Aae 49 S

ol S Aot Nw Hube] spvabuzt whdsl  © ¥71% A& RASA S Slel suel G o

wstel Fu oldsl FAssl A sa) gz T T HE AR Aol wANLAL Vg ool
@ agelth olsh Re % fFol @ sgazy wpy T HEHH cll W dvIAe i ma e gl

—123-



THeol g8

g sl FE2E VIES AYAA e 9
dted Wirlst dYTe) SFEHE Py, HFFA
FaHE Afate] G EA THHL FFE vAA ®
o dAdol ¥ #5e Bee 7IEHE At H99
MBS FHaAY sictal et AHHA Hsst A
eiAle) s E fEdd £, F2E FHE A B
2, ety ddd o HFUAHD FAA =H, 6y, o
=, 718 s SO A gE AQe olFg dA HE
2, Mgl & Aturh A 5E 21EA7F PR
o F830. a3HER, WYY Anvt TAERAE B
28 78S FFHer V53 5 - AAsE HA
dujel o] WAoo wetM, B AFddME 71ER
E Adex U453 ol + AUx, I AN &/F
7bed BAduE £3E FEHY fFIARE @

T EE A HAdo

BN 4

o]

2. 72l e

2 d7oM Mg §F #FEAF7E 249 Fas ]
He) 71 ARFR FAHe dey, fF9 FAE HA
FAA &7 st e Aol Fwoz Af
F FAUY HAo] FolARE ek A Fae £ 3
+71 A8 71§E #EAF7] PR Bl 988
3oy, ¥ Fae F357] Hiel 2 Z1ER dAF F
M 71ETE AFHoz AHFFRZ Hle 9%E %
% stk 71EFA ARE Eol7] AstY +4 dFd=
At dAsrgth

FE 71 AFFA 2 JNEFS Ao nFatd
od 7hele 71ERt A FRaC] Rolu, FAL HFE &
slv] Heg wAUIEA Ao 43N d+E o
ey FHE Asdn. ol ¥ FA4E FAHA £
g 71Fol TR A wy Sol7HA 7] A,
Fdol Hlate] W& Femz FdFHes
wety 7jEe] ARH e AFYaR ol AFHYa
2 ol%¥ 7IES HIZE olfstd Moz FAHF
t}.(Fig. 1, Fig. 2 &%)

Fael

3. &
31 4¥Ful ¥ AHol AIBH 24
w93y

AEHL FAAEWAA BR{ED e AL FRAAM #
gatglon AU o3 @ (Fig. 3 #=x)

AP
A4 22 AL
Brs HEE)

A gt MY S
3200 % 1500 % 600
(LXBxD : &9 mm)

N Y3 rd

Ay BYe 48579 1/2 ScaleZ dgod, YR
FA4E T F357 WRE Bo47k: 7B A% 31
e B&S 438 dolmgis 7 ELAS B

Sold ofadE ol &sAt. AAEE Fig. 13 ok
32 HMIA a2 Atg

N 33779 2794 FA

2 frEe7le A8 fFd Fe G dge M
g/% o) b e s AdAsolor dER f3¢ 2RV
st A7)k FAE Aste Re wHASA Rl
%, o) gold R &/F Y A 54 §& 183
o A7|st FAE ARk gt

€ FAF7Y Arle 27 HAR =9l gt
T RS, &3 Efoz vl shed AYE 7R <)
o]

2 &) A=k

&9

B 2g5357] ¢ 5+ 44

F2be= 7€ oldo] UBIEE MHiAlFolok v, 3}
Blade2] ¥34+& 33 Bladest 3ol ¥ Blade® F5
3 7 Aok B AFME Huygg vjEor dle] Azt
sdgen, deHlud s dHg Amz Ffo] 3
BladeZ #z3lg . 43 Blade % 4719 Blade® zti=
FaE 7IRoR 39, HxHFoR 3 Bladed TaE
F7A A olEAdF ol M £ BladerE A At

W 238357 ] 4 FEuE 44

e med gdd AFEHA Fid, wH FHAA,
ey, 44 RPMS 27 Fol el 3o} Fa
# AxEolth ¥ AFAMNE AW RHE Agae i
g 7)8%e) W JUEEE 24T 7 A%S sk

B 735714 A AYH 759 o]sHE

FAE g olePE V8 P AHY £F, 57
&8¢ wolvd 83 dAsT

o FHEE Zzte] RIFIA HAsA FAH 7EFE
o2 B Fx A, o] e Aue &4 8
F3le71e FF S7ks §4 Tanke) WY &
2, ¥ Ao 2o &g 2 E HAs)
7l et ddste WS A9

X
o

A
27

O

k32 L
fo & rx
o

o 2

=
o
4r

4. Ms HAE

B 239+ ¥5 AHYE

AR 85700 AoIA 34 A Hobe, 19979 12
Y 0URE ANPE AFLGPA AOE 2 L 5 A
B A= A 28] FA) AR F FAM L §

— 124~



N RERT

el w4l

-8 42 (ORR : Oil Recovery Rate):

* grol ALzt AlFdAel A A" V12 3a
dS e (Minute) 34 st At slygor abd g
Q

78 (RE(%) : Recovery Efficiency):
-zt gAY FAHE 7159 g5

&% FA%: 7)19_% F85&e g THe ojsiyo

WHE A
@ AP Fzo Adxic

@ Aol FA FANARZ AYAL A F

xRl enE AZed

@ #8478 FULh

© &l A% BAR Fastd 27] ®olE FHR
o,

® F3F77F dAHAIL B¢ A HFFE F9
g gy o]g st

@ FAREL HFE
o|ste] ati AlF gt

® FIFEL o)$HFTE Fitd HFHAAM FHF
g 71 &4 Samplingstel A& 3dtoh

7%l AN Fo %

B ¥+5 A5 HAE(MH 7|5 AL8)

93 485719 #3045 A AP Astel, 12
:“:

A% Aed Azl AQGe FAs

> AlY ] e
2A H8& s Tabletiol $2& HAdto {257]
of Xolzl 71E& FUNEE AnE wiANIFHRY, § 35
Frlf oY P& A gtk FUAFE 247
9lste] 8857l ol 7| &9 oo mE RPME 3}
A7 g i 7hE REE AAsdeh ol AAl el
"15 HEE Al Fgsiolol i V&R *1, FAE B83Ho
Fstzd B5HA ZlEold. F, {37 dA
o} !

?& el 71Ee] AUESR 3¥, Z2 71§ FY9T A,

HEw o]l F514 Fud (Fig. 3%#)
Agol AHg¥ Vel 5A
w37 Age HA 71E& Agsidh /la’». ,
Aot FOMHATE AHESPon, FARE: i A
f8ln, FAFE: B AL AHEstdrt

NEEH 9 & (kg/m?) at 15T ki
A& oF 83 10° 20 |
7] -AH °F 9.0x% 10 201

DoAEEd % AY We

FERELE 4T

F2at RPM. © 35v 10 Cycle/27sec (&

Ng =8|,
B4 235 mm (857 w0l
AlE 1 B 20018 FE

¥ s 327 e &34 HisAE

g ‘ﬁ% A 2. HA-AR 200

23§

© 245mm)
CEREATE

Txo gyl &
sleviel 3 e Adsrd

Ald Axg

Agol kM AbzE Fxo H& VIFe fF FA W
2 4mm7‘6]5‘§— AR E Qe Hoy v|ES F 4o
zou} olF L& AL FEFNE AE ANA A3
& A goh(Fe A Ve 44e derstsl A%
p;_ Abgolu g A Aasepyt st dadyt 3

& ARG ot} Rl WelMe &% #HFE bR
a7 9lall Wt shujehel AL il ol Bake] A
YA L BEs

Fig. 4% WA-AF 2003 S Yuli: FHoin,
Fig. 5% #8475 2847 $ 2080 A T19o]
b e 71?;—01 FAHNRE B 5 Atk Fig 62
AR 200 E FFo B AWl Fig. 72 AFE 5

Ast7] sl ‘IT§]T7]':T ZHg Al 7]

£ 57U QA 718 ARARF B

Awolth Fig. 8¢
o a7t 4

= agolth el M- uleh o] AR o4kel 7]
Zol YA AFaHF BaAshel AEsiol AR w9
RPME Zgslobt 85&o0] Fopzich ¥ 483 Fal4

2 oo, uE BEE(E)o]

2 ol WA Fa et
dutsate] RPMS %7

stol we el B FUa

g2 ol A7) Aol A83AYS & # aleiu}.

> HE An
AlY T8 AR TR &Y &
Alg 1. A 200 {171600 ml/ h{ 99%
ANE 2 | H7-AH 201 54,720 mi/ h| 98%

—125—



5. &8

0
o

é‘ﬁ‘\!’mrg:“—l‘

o

7lol g A PATE FH o,
99%, $AFYA BHAdE &
8 ®3449. °
A4 AA AT F3Y F
-;T—l‘— dygoz Addd. A
of2f ¢t rh

Ly
4

§-)

to o
R

Do
P B
L

& 3
£ N
2 P o m
i L
Z

oo orfr o oo
2
N
) ;!;-'
o ok
tlo
i+
2

4
to
oﬂ
= r
i

e

S} ghobs FA7} &olsti

SO A $HoR AR £
£ AAeiy] WEel Fgow z
7} A1 FAYAG ok, g &

T T

wo golaiet.

[
X

4r
2ol
Q

o

L
Ho
ton

zol%

Hog o
i
Ln

...-

Ho
ofjs
0 10wy oft

I
rm

N

Tt

1,

|

ﬁ -{n

[t

W~ yAE o] ggE FQlof
b ol #3571 E %
Aol AN

Fol ”WW— —'?'—Ei Holy

Ho

N

e
Lo

ok
N
g_:
1
i
il
o 2oy %
Ral
2
2
I e
e & N, o

FRF7IS g BRI Aol ¥ 253
A7 wol gtk o FABE HFo] FAL HFi:
857 WoR WEUL, vFo e 18 A4
o) A¥ol BolA @tk ol el HWoR &%

&

o1 A7
. 7, YA Al A Rk,
ujgo] Fhule JBWS YA AFAIE AL
==Y

Wy Mol H845 2% ¥ & AUk

T 5knot?] S Ho|AME: 3

T& 0% #3FE

Austoz @k ®w oohuet ¥ AL Wheel Type

JEER

27 35w 7hsd Ao

Bt 7ol 01 o3
2 ggyich

(1] &, %71
Ll ey

&, 9101y A4
s8] At ole)

w37l A
=23, pp.117-122, 1998,

ithe s ol g

(2] §RA, B2, AR FB547] L ol$PEZ AR,

o FE
1998

33| FAtEds =3,

pp.95-104,

(3] ¥, “F3lF71 FA982 537, Journal of Korea
Society for Marine Environmental Engineering Vol.1,

pp.66-82, 1998.
[4] 784, &e

1999.

&, “Vortex-Discd 37 1",
stk 33 EAted s =4,

pp.33-42,

[5] Joachim Schwarz, "Test of Oil Skimmer at Low

Temperatures”, MARIENV, 1995,

[6] Toshio Suzuki, Hidenmasa Takahama, “"Development of O

Skimming Devices” MARIENV, 1995,

{71 GF. Clauss & W.L. Kuhnlein, "Innovative Vessels of The
German Oil Spill Recovery Fleet”, MARIENV, 199%
(8] E. Muller, "Model Test with Oil Skimmer and Their Carr

MARIENV, 199%.

[9] Manfredd Hartel, "More Safety for The German Coast of
North Sea New Oil Recovery Vessel Ready for Duty”,

MARIENV, 199%5.
(10] GLel, “FR/38e] FAAIAE A"

?‘l%sﬂ%‘% o%"b—‘)‘ﬂ ‘r‘zﬂ —}Ecﬂﬁl =% ;é}, DD.255—260,
1999.
(11} o] 84, “SAejBLAd 712t g AL A A A

TEUL, SN EE e FAGEUS] =,

Pp.209-222, 199.

[12) #7384, “F729 g TARRAIAR AL,
st ges] FAtes] =23,
1999

(13] 34 ¢ 8%, “sddul #AY71& AE, 8
Atz 7le A, #Ebrle A ek

W AXR A, 1995,
(14] E=3 9 10%, “slFFEA At oA 3!
" BRA, FEA, AEed B
’\‘1 1993
[15] “shoke o A '92)", a7 &3, 1992,
[16) “sekfrFod WA Z", A, 1987,
(7] “HFQdLAY", HFZEH, 199.
(18] “HFedLAPAIFY", L2, 199.

—126—

pp.197-204,
SEET S
A7ie A

‘ﬂﬂl’e}il T

T HFTEL



Fig. 1 Concept View of Oil Skimmer
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Fig. 2 Principle of Oil Skimmer

Water Qil Separator

Oil Skimmer

Table

Pump O b il

Pipe Line —{g)]

Square Tank

\

m Oil Tank
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Fig 4. Before of Oil Recovery Fig 5. After Oil Recovery
(Heavy Oil) (Heavy Oi1)

Fig 6. Before of Oil Recovery Fig 7. Before of Oil Recovery
(Light Oil) (Light Oil)

Fig 8. Water QOil Separator
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