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Abstract — To effectively remove oil suspended on the surface of water, we have developed a self-propelled, elec-
trically powered oil skimmer (KOSED-100), which can be wirelessly controlled. Previously widely used oil skimmers
adopted hydraulic driving and non-self-propelled methods, which carried disadvantages including heavy weight,
complex structure, and short working radius. The KOSED-100 uses aluminum to minimize weight (approximately
350 kg) and improve mobility in responding to an oil spill. Stabilizers are attached to both sides, and to the bottom
of the skimmer head to stabilize against fluctuations in the sea. For mechanical recovery of oil spilled over water, a
disc (30 sheets in total, 380 mm in diameter, 3T in thickness) collection mechanism was adopted. Recovered oil is
temporarily stored in a hopper inside the oil skimmer head. KOSED-100 has been designed to permit rapid oil
transfer to external storage through dual pumps installed on the bottom of the hopper. Thrusters have been installed
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on both sides of the lower part of the skimmer head so that it can be moved independently, and can be operated via
a wireless remote controller. The oil volume recovered per unit hour by KOSED-100 was measured using light oil
(Bunker-A) in a test tank. The maximum recovery rate was 112.17 m*/h. This newly developed oil skimmer offers
significantly reduced weight and enhanced user convenience compared to previously used hydraulic oil skimmers,
and is expected to enable rapid and efficient oil spill responses in the sea.
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Fig. 1. A detailed design diagram of rotary disk oil skimmer (KOSED-
100).
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Table 2. Each part name of oil skimmer (KOSED-100)

Fig. 2. The photograph of (a) the final production of rotary disk oil
skimmer (KOSED-100) and (b) the scenes of KOSED-100 being
tested in the field.
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Part No. Part name Part No. Part name
1 Buoyant body 10 Oil outlet
2 Power line code 11 Oil pump
3 Floating power cable 12 Pump motor
4 Safety guard 13 Motor shaft
5 Module box 14 Thruster
6 Disk 15 Stabilizer
7 Scrapper and bracket 16 Antenna
8 Hopper 17 Crane hook
9 Oil inlet 18 Indicating light
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Table 1. Major specifications and characteristics of oil skimmer (KOSED-100)

Classification Major specification
Size (L x W x H) 1,300 mm x 1,300 mm x 940 mm
Weight 312 kg
Skimmer head Material Aluminium, Stainless steel, Teflon

Operation power
Movement speed

Input: AC 220V / Output: DC 48V
1.5 knot

Working radius (Floating cable)

30 m

Quantity and capacity

2EA, 112 m’h

P
ump Motor (Manufacturer) TM Tech-I, Korea, BLDC motor 2 KW
o . Quantity and material 30 EA (380 @), Aluminium
Oil skimmer disk
Motor (Manufacturer) TM Tech-I, Korea, BLDC motor 500 W

Scraper material

Teflon

Self-propelling motor

(Manufacturer) Mercury Marine, USA, 450 W

Remote controller

(Manufacturer) Gross Funk, Germany
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glom 4354270 Wk Aglo] golatn® B s1o] ok Kinematic viscosity (cSt at 50 °C) 11.95
H 3 0,
242} 42185} 0719 FAFE AR 35, 1 3RoE 24 Density (kg/m at 15°C) 208.3
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This study

KS V 3986:2002

The test oil is poured into the test
tank so that the oil slick thickness
is 100 mm

Oil slick thickness in the test tank
select at least one of 1 mm, 5 mm,
and 25 mm

g

g

Stabilize the oil skimmer in the test
tank

Start the wave generator, test fluid
distribution system, tow mechanism,
and oil skimmer to begin a test run

g

g

Start recovering the test oil and
record the start time

Start recovering the test oil and
record the start time

.4

a4

Recover the test oil for about 5
seconds and record the end time

Collect the sprayed test oil for
about 30 seconds from the time it
meets oil skimmer and record the

end time

L g

Measure the volume of the mixture (oil and water) recovered in
the reservoir and calculate the amount of recovery (m’/h)

g

Repeat the above process three times
and calculate the average value as the result

Fig. 3. Test method procedure comparison for fluid recovery rate (m*/h) evaluation of oil skimmer performance (this study versus KS V

3986:2002).
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Table 4. Speed test result of self-propelling oil skimmer (measurement in 10 m travel time in an artificial bath)

Classification First test Second test Third test Average
Travel time (second) 13 13 13 13
Maximum linear velocity (knot) 1.5 1.5 1.5 1.5
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Table 5. The results (recovery rate, m’/h) of the oil skimmer test at maximum rotary disk speed

Air temp.: 26~27°C

Humidity : 56~57%

Classification - -
First test Second test Third test Average (SD)
Measurement time (second) 5 5 5 5
Height of recovered oil (cm) 20.9 16.6 20.2 19.2 (£2.23)
Capacity of recovered oil (m?/h) 121.89 96.81 117.81 112.17 (= 13.46)

Table 6. Comparison of oil skimmers with oil recovery capacity similar to KOSED-100

Classification KOSED-100

NorMar 200 TI

TransRec 100 Terminator 100 TransRec Hiwax

Picture

=)

Amount of recovered oil (kL/h) 112 (m/h) 100 100 100 100
Manufacturer (nation) SD Marine AllMaritim AS Framo DESMI Framo
(Korea) (Norway) (Norway) (Denmark) (Norway)
Power supply equipment type Electric Hydraulic Hydraulic Hydraulic Hydraulic
Oil skimmer type Disk Disk / Brush Disk Disk Shovel drum
Skimmer head weight (kg) 312 260 190 980
Power pack (engine) weight (kg) 26 7,900 800 1,100 800
Hydraulic hose weight (kg) - (All-in-one crane 225 225 225
Oil transfer hose weight (kg) 12 type) 50 50 50
Hose reel device weight (kg) - 100 100 100
Total weight (kg) 350 7,900 1,435 1,665 2,155
HPH(KS V 3986:2002)y 1= 53|57 o] &3t 7183} & &3  NorMar 200 TI(AllMaritim AS, Norway), TransRec 100(Framo,
>~ =9 l: 0

o 853 9 A5E B Reld 18§95 wE
S5P) 919 AP NBAE B FAE] TFAS] el
71%5o] Yk, B ANl l1a Zu} FFs e B el
A f8l47] A shes sk ok e B Aelae
A5 A )8 B el 85
of Ay AlgrzellM Ajeiglon, el fralr19] AEe
23 7|ZAAE2] g2 sHA R AR o e ZEA] 75 ESEh=
slrike SEsISItk(Fig. 3). ©12 Qlst] Algdte] eapt v
N 5 e Ao W), B 27 38) W AR
Az, 3153 ArBERAE o 12%3)

e 240 2L uk=

E|5=7(242] H|w
ol M= ok At W ke FALT TS 9]k
FAOE 127 AA AU -SAE S A x| 51
ZM ﬂ%ﬂ—% %—8}1 ATt T 782 <] WA
skar glom, f3]57] Bl =
AR oz fA-de)stal it alehd gdelld Bkl Q= 7]

O

S|
A2 A e] {357 ]= 21012 (weir), &-2H] (oleophilic), %1
2 (vacuum), EE(trawl) 5% 7 < St

©] & KOSED-1007} A 37835 7= 71412 3l
719} A& v m F-A81l K Table 6). 3387 kel BAsh
I Q= F3157] T AR oF 10029 353 7= Al

Norway), Terminator 100(DESMI, Denmark), TransRec Hiwax(Framo,
Norway)O]D]- NorMar 200 TR= AFFER|7F A2k F242] -84
712 Z FAI7F 9F 7,900 kgo|H, Atel] 12 02 251 °1E}
TransRec 100 AFd=]71 424 37| 2 a9 =H x5
HPAE 0] g3 T A2 AL 900, B A skimmer headH
FAZE <F 260 kg, o] oF 800 kgoll &3t} Terminator 100--
Sleiajh U WA Ag0= Abgol Jhsan, Rk TE
2] o]8-3}aL It} TransRec Hiwaxi AFPS=]7) A2k =g
4 RANZ R T WS Aeska glk. o] Aule] A T
7= 980 kg, H 22 ©F 800 kg® & 1G4 0% ¥ girt.
7150 Wol ARH I Sl a5 A ol 8e %
4 FEPAE AL o], Tl FAL 9IS 73 gk,
S o =e]ollM] Arke AlE O R 7HAo] HiRaL fARSTE
3=t o#d{2o] Utk KOSED-1002 & 7| <k 350 kgo 2 7]
& B §315712) 5 o] oF 4230 7407 o)54] gl
7¥estA 3151 0 (Table 6), =HiellA] Azt o] ¢hllEo] u]g- =
79 AR FARGTE FsE 48 /o e,




&30 §3157] el Beel Z7hshaL ik, B AT-E B
A Tl @A) A3 f-38]5771(KOSED-100)= 71 +9F
815719 W wekele] gulel A9, S g

: Boje el A A bt B
€ AR T2 AL e

oo

Holl F2715 A8} 131571 ixlu Z]-vi—‘?— o]
7FsstEs: sl on, sl del FlEE
347 BEAs B4 g|RE AEZR] 71ssleE AABITh A
fFC871A)E olg-8to] Al@Szel|A 543 KOSED-1002] )
35S 112,17 mYhlth. =) sl Whlle] £95 1 9l
O8] 3715 =elellA Al a7ke] 25
aL o} =] Iskell HA3ke {3lev]e] SAEE SR aEy
s 1A /ﬂ]a :[L;o] e Ao7 sk %l‘:]'

l

rE%

References

[1] ASTM, 2008, Standard guide for collecting skimmer perfor-
mance data in controlled environment. American Society for Test-
ing and Materials.

[2] Bourne, W.R.P., Parrack, J. and Potts, G., 1967, Birds killed in
the Torrey Canyon disaster, Nature, 215, 1123-1125.

[3] Burger, A.E. and Fry, D.M., 1993, Effects of oil pollution on
seabirds in the northeast Pacific. In: Vermeer, K., Briggs, K.T.,

- AEA

Ame] A

Morgan, D. (Eds.), The status, ecology, and conservation of marine
birds of the north Pacific, Canadian Wildlife Service Special
Publication, Ottawa, pp. 254-263.

[4] Corn, M.L. and Copeland, C., 2010, Deepwater Horizon oil spill:
Coastal wetland and wildlife impacts and response, DIANE
Publishing, Collingdale.

[5] KCG 2019, Statistics of marine pollution accidents (2009~2018),
Korea Coast Guard.

[6] Lee, YJ., Kang, SK. and Gu, J.Y., 2019, A study on marine
accident ontology development and data management: based on
a situation report analysis of southwest coast marine accidents in
Korea, J. Korean Soc. Mar. Environ. Saf., 25(4), 423-432.

[7] Lee, S.J., Kim, H.S., Long, Z.J. and Lee, S.K., 2011, A study on
the Korea marine accidents and the countermeasures, J. Navig.
Port Res., 35(3), 205-211.

[8] Song, D.E. and Yoon, K., 1997, An experimental study for the
effect of rotational direction on the recovery rate of spilled oil
using a belt skimmer, J. Mech. Sci. Technol., 22(5), 679-690.

[9] Wells, P.G,, Butler, JN. and Hughes, J.S., 1995, Exxon Valdez
oil spill: Fate and effects in Alaskan Waters, ASTM, Philadelphia.

Received 10 May 2021
Ist Revised 17 June 2021, 2nd Revised 21 July 2021
Accepted 27 July 2021



	전기구동 시스템을 이용한 디스크형의 자항식 유회수기 개발
	요약
	Abstract
	1. 서론
	2. 유회수 장비 개발
	3. 성능 시험 방법
	4. 결과 및 고찰
	5. 결론
	References


