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Abstract : PIV measurements of the velocity field, pressure field, vorticity, and turbulent intensity in the rear of curved section of an
oil fence with current speed showed that the flow directions in the rear of flow boundary area were similar to those in the front of it.
As the current speed Iincreased, the patterns of pressure distribution were changed, and the turbulent flow became more Irregular.
CFD simulations under the same conditions as the PIV tests showed that the flow patterns of the wake were similar to those by PIV
tests in speed of 03 mv's and less, but were distinctively deviated from those in 04 m/s due to the flexibility of the oil fence, which
was not properly taken care of in CFD modeling.
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Table 1. Specifications of model oil fences used in the

PIV measurements

Skirt Float Ballast
L Dia. B w
Steel
15 0.045 Nylon| 15 0.03 30.06 EPS |14.41 chain

L : Length, H : Height, Dia. : Diameter, B : Buoyancy,
Mat. : Material, 1W: Weight in air

Float

Height

\—Ballasl Skirt

Fig. 1. Oil fence used in the experiments(Kim et al., 2008).
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Fig. 2. Experimental setup of PIV system((DWork platform @
Oil boom model @CCD camera @ Searching view &
Particle ®Laser sheet (@ Synchronizer @ Reflector @

Host computer and software @OWater space @
Neodym-YAG laser @ Cylindrical lens).
Table 2. Experimental conditions of PIV system
Articles Item Specification
Epix PIXCI D/D2X
o tmage board (22 k pixel)
Vlsughzatlon Light source 300m]J, Nd: YAG Laser
equipment
. Cylindrical lens
Light sheet (width : 3 mm)
Working fluid Water
Particle Silver coated glass
Measuring sphere(30 ¢m)
condition Inlet velocity 02, 03, 04m/s
Input device Kodak Es-4.0
(2x2 k pixel)
Host computer CPU speed : 2.0 GHz
Image | Nymber of time mean data 100 frames
processing Two-frame gray-level
Identification cross correction algorithm
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Fig. 3. The View of PIV measurements for oil fence.

TPW 10 ps
Trigger
oulse width P2 20 s l Upper 1 ms
100 ps LI
CCD camera ——8M8
3-5ns
Mechanical delay
175 ps
First laser }
0 3-5ns
Mechanical delay
175 ps 560 s
Second laser b

Fig. 4. Timing diagram for external triggering.
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Table 3. Processing conditions of CFD

Item Specification
Viscous Standard % —e¢ turbulence model
Wall treatment Standard Wall Functions
Medium Water(fluid)
Equations Flow/Turbulence
Reference pressure 101325 Pa
Fluid cells 226,644
Particle number 2,813
Flow speed 0.2, 0.3, 0.4m/s
Material Standard solid
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nvs(A: Velocity vector, B: Pressure distribution, C:
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Fig. 6. Distribution of rear wake around oil fence at 0.3

Fig. 7. Distribution of rear wake around oil fence at 04
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, B Pressure distribution

Turbulent kinetic intensity, D: Vorticity distribution).

Fig. 5. Distribution of rear wake around oil fence at 0.2
mv/s(A : Velocity vector,
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Fig. 11. Results observed in x-y plane of oil fence at 0.2m/s.
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(b) Distribution of velocity vector
Fig. 13. Results observed x-y plane of oil fence at 0.3 ny/s.
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Fig. 15. Results observed x-y plane of oil fence at 0.4 m/s.
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