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Abstract — The study was to review methods by which a ship can unfold and tow an oil boom by attaching
the opening apparatus to an oil boom through experiments. The shape and dimension of the opening apparatus
were designed with the measurement value of the towing tension load of the oil boom and the dimension of
winch drum of the oil boom installed in the ship considered. For the field experiment to identify the per-
formance of the opening apparatus, opening apparatuses were prepared to have the dimension of 3.0 m” and
6.0 m* which is 91% and 75% of the calculation value for type B and C respectively. As a result, T(kg), the
value of tension in type B oil boom according to the towing speed (v) change when two ships are towed together
were proved to be 7=920v"' and 7=500v*° in case the distance is 100 m and 50 m. Based on the result, the
dimension of the opening apparatus for type B and C oil boom was calculated as 3.3 m? and 8.0 m*respectively.
When unfolding and towing by attaching the opening apparatus and 200 m of towing line at both ends of type
B and type C oil boom, the maximum width of the opening apparatus was shown as 114 m and 95 m in aver-
age(width of opening/total length of oil boom: 33% and 57%) in the towing speed of 1.5 kt. It was evaluated
that the opening apparatus could concentrate the spilled oil in a good performance. However as far as the
increase rate of oil boom opening width according to the length of the towing line is debatable, the increase
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rate is remarkably reduced when it is lengthened from 100 m to 150 m and to 200 m although it showed extreme
increase of 31% and 40% when the length of the towing line was changed from 50 m to 100 m. Therefore, it
is inferred that the towing line should be maintained more or less 100 m to get good spread efficiency of the
opening apparatus. Additionally, if the towing speed is faster than 1.5 kt, the opening width was narrowed
because of the reduced spread efficiency ‘and the shape of the oil boom can be unstable because of the partial
sinking of the oil boom, run over waves, or flap of skirt. Thus the reasonable towing speed can be within 1.5

kt for the operation of the opening apparatus.

Keywords Oil boom(2- Y #*), Opening Apparatus( 7} 7&%]) Unfold and Tow(l21717%H), Run over Waves
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Fig. 1. The place of experiment at sea(l).
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Table 1. Dimensions of experimental ships

Name of ship Jeonnam 939 Hwankyung 2 Bangje 5 Chungjung 6
G/T 149 22 10 437
Length(m) 29.86 20.69 12.29 11.76
Breadth(m) 10.6 4.0 4.42 24
Draft(m) 3.4 1.9 1.17 1.15
Stern width(m) 10.0 4.0 4.40 2.4

HP 1440%2 315 350 300
Material Steel Steel Aluminium FRP

Fig. 2. Load cell for measured towing tension load of oil boom.

2R3 ogM M) A2 Fe ANHE Falgich 2 gAY
7 £4L Table 19] 373 2591 WA 53 T 229 AukS o]
31500, Fig. 29} o] 27| 7154 HLT-3TYE Alu) ¥]Eo]
1783k 01710 50 m Zo]2] @A IAE( ¢22, PP rope)y=

F2sle] ARIAAA] |l whalshe AEE 302 7HH o2 7]
EEHER “}031’4-

W, Aol ARES oY 9=
Table 2«] B?ﬁ LA~ 0]%7‘5]—313131, QolglA ATE Eo
50 m&F 100 m7} B oF Aukzke] ¢o) AalE 24 T o0l
S el mE 4 gk A =

BES 2502

Table 2. Dimensions of experimental oil booms
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Type of oil boom B Type (Air inflatable type) C Type (self expanded spring ype) Others
Total length(m) 200 300

Height(m) 1.00 1.50

Freeboard(m) 0.4 0.6

Draft(m) 0.6 0.9 )
Buoyancy(kg/m) 133 180 H ]S l(TlnXTc;tglolenzgth
Weight(kg/m) 7.0 127 o Tif)i 570
Material Thermo polyester urethane Poly-urethane
Ballast Galvanized chain Galvanized chain
Model TIGER 1500 HI SEAS 600

Manufacture co. TIGER Co. KEPNER(USA)
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Fig. 3.

Tension load, as the towing to B type oil boom by two ship.
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Fig. 4. Appearance of oil boom, run-over waves and flap of skirt.
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Fig. 7. The opening apparatus coiled on the winch reel for oil boom. (A): For B type oil boom, (B): For C type oil boom.

Table 3. The size of the opening apparatus for experiment at sea

51

QOil boom Calculation value(A) Manufacture value(B) B/A(ratio of reduced)
B type 33m? 3m?(H1.5xL2.0 m) 91%
C type 8.0 m? 6.0m*(H2.0xL.3.0 m) 75%
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