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An Experimental Study for the Effect of Rotational Direction on the Recovery
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Rate of Spilled Oil Using a Belt Skimmer

Dong-Eub Song and Kyunghwan Yoon

71), Skimmer ($3}47]), Two-Fluid Problem(¢]& $x-54])
Abstract

Qil spill over the sea and the river become a serious problem in these days. Two different
approaches are used to clean up the spilled oil by means of chemical dispersion and mechanical
devices. If it is possible, removing spilled oil using mechanical devices are highiy desirable in
order not to worry about the secondary contamination from chemical treatment. One of the major
unsolved problems using mechanical devices has been the recovery of highly viscous oil spill. So,
the systematic experimental data for treating very viscous oil are still wanting. In the present
study a series of experiments were carried out to study the effect of the rotational direction of the
belt skimmer on the rate of oil recovery using Bunker C oil. Three different situations, namely,
upward, downward and up-and-downward pickup rate have been investigated for variable belt
speed. The results showed that the rate of oil recovery for downward pickup was much higher
than that for upward pickup. The major mechanism to recover the oil using a belt skimmer has
been confirmed that oil sticks to the belt surface while moving to the water rather than moving
upward. For the removal of spilled oil the optimal belt speed under the present experimental
conditions was found to be about 200 ~ 270 mm/s just before the starvation started. The pres-
ent experimental results would provide the basis for understanding the performance characteris-
tics and physics of various types of skimmers.
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1. Voltage regulator
3. Bed

S. Drive belt

7. Thermocouple

9. Electric heater

11. Downward pickup
13. Divider

2. Lead screw
4. Drive motor
6. Rubber wiper (stripper)
8. Slick (Bunker C oil)
10. Heating Element
12. Upward pickup

Fig. 1 A schematic diagram of the experimental apparatus
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Table 1 Properties of experimental Bunker C oil

~ D.ynan?ic Ki'nema'tic Density Surfzfce
Material Viscosity Viscosity (kg/m) Tension
(Pa sec) (m?/sec) (N/m)
Bunker C*(20C) 4.600 3.746x107° 1228 5.06x1072
Bunker C* (30°C) 1.556 1.648x1073 944 3.67x107?
Water** (20C) 1.00x107° 1.00x10°® 998 7.30x10°2
Water** (30°C) 7.97%x107* 8.00x1077 996 7.30x107?

* Tested by Korea Machinery-Meter and Petrochemical Testing & Research Institute.
** Bolt, R. E. and Tuve, G. L., 1973, “Handbook of Tables for Applied Engineering Science”, CRC Press,

Inc., Cleveland
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Fig. 2 Three different types of oil pickup configurations using a belt skimmer; upward pickup
(a), downward pickup(b) and up and down ward pickup(c)
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(Q) and 15 mm(A); downward pickup, the

dotted line is the same as in Fig. 9
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5 mm

(Q)) and 15 mm (4 ); up-and-downward pick-
up, the dotted line is the same as in Fig. 9

Fig. 14 Mass pickup rate of bunker C oil vs belt speed
for the slick thickness of 10 mm (@),
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