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Effect of tip configuration of an oil fence on wake structure behind the fence

Min-Seok Koh, Sang-Joon Lee, Choung-Mook Lee and Sang-Kook Chung

Key Words :

Oil Fence(F-2), Tip Configuration(E 23 4}), Shear Layer( &%), Velocity Field(% =

Zh, PIV(Y A9 41754, 0il Spill(71 & &)

Abstract

The flow structures of turbulent shear layer behind oil fences with different tip configurations were
investigated experimentally using flow visualization and PIV velocity field measurement. An oil fence was
installed in a circulating water channel and the flow structure around the fence tip was mainly analyzed in this
experiment. The four tip configurations tested in this experiment are knife edge; semi-circle edge, circular
edge and rectangular edge. The 300 instantaneous velocity fields were measured using the single-frame PIV
system and they were ensemble averaged to give the mean velocity field and spatial distribution of turbulent
statistics, Free stream velocity was fixed at 10ms/sec and the corresponding Reynolds number based on the
fence height was Re=4000.As a result, for the oil fence with rectangular edge, the streamwise velocity
component was decreased. On the other hand it was increased for the oil fence with circular edge. For all four
fences tested in this study, general flow pattern of the lower shear layer is analogous but the upper layer shows
difference depending on the tip configurations. The oil fence with circular edge has more diffusive upper
shear layer than that of the others. The shear layer of the oil fence with rectangular edge has relatively thin
thickness. The oil fence with circular edge was found to be proper shape for tandem fence.
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Fig. 1 Schematic diagram of experimental setup
and coordinate system

Smm
>
l | l | 40mm

Fig. 2 Configuration of four fences

Table 1 Comparison between actual condition
and experimental condition

Actual Experimental
condition condition
Froude number 0.164
Free stream velocity 0.514m/s 10cm/s
Fence height 1m 4cm
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Fig. 3 Schematic diagram of the single-frame PIV
velocity field measurement system.
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(d) Fence with rectangular edge

Fig. 8 Flow visualization around oil fences
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