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Spreading of Qil Spilled on the Surface of Water Streaming

Kesayoshi HADANO, Hideaki NOGUCHI, Takashi SAITOU
and Muneo HIRANO

Abstract
This paper deals with the steady state spreading of slicks of oil continuously spilled on the surface of
the water streaming. Laboratory experiments were performed in a recirculaing water channel by
injecting the oil at various velocity ratios. In the experiments, variations of the width of oil slick in the
downstream direction were measured . Theory is developed by means of the two-layered model which

takes into account the lateral spread of oil slick whose spreading rate is assumed to be proportional to
the advancing velocity of the one-dimensional density front in equilibrium state. Thus the governing
equations of the meanthickness, mean velocity and the width of oil slick are derived. Calculated results

of slick width show similar tendency with experimental data.
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Close-up of outlet

Experimental Apparatus

Table 1 Experimental condition
Run Oil gf;g " gg) ; C[n{;ls C[“Jl?s Uo/Ua Fo
3 Noll 0.857 13.0 19.3 21,1 1.09 1.179
9  Noll 0.857 13.0 19.3 9.0 0.51 0.560
10 Nel0 0.857 13.0  19.3 29.6 1.53 1.680
14 Nol0 0.857 13.0 19.3 78.6  4.07 4.459
15 Light 0.833 6.0 19.3 21.0 1.09 1.101
19 Light 0.833 6.0 19.3 29.2  1.51 1.533
20 Light 0.833 6.0 19.3 79.3  4.09 4.418
22 Nol 0.874 23.0 19.3 91.3 4.73 5.518
24 No.l 0.874 23.0  19.3 139.0 7.20 8.402
25 No.l 0.874 23.0 31.7 4.5 1.31 2.508
29 Nol0 0.857 13.0 31.7 22.2 0.70 1.259
30 Noll 0.857 13.0 31.7 31.6 1.00 1.794
Run 10
T T T T T T T T
X

U0=29.6
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Ua=19.3cm/s
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Fig.2 Pattern of the spread of oil slick
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Fig.3 Definition sketch
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Fig.6 comparison between the measured and cal-
culated width of oil slick
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