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Design and fundamental test on the cargo pump sump scaled model of tankers
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Abstract: The internal flow of a pump system that is installed in the interior of large vessels such as tankers is largely affected by
the water level and flow conditions of the pump sump. However, the performance of the pump is generally evaluated with the
consideration of only the performance of the pump itself, without considering the pumping station operating environment. Therefore,
if the pump is affected by the incoming flow that exhibits vortex and swirl, the occurrence of vortex and swirl accompanied with
air may cause problems with the pump sump. This effect of flow condition can lead to a decrease in efficiency, increase in vi-
bration, and noise generation in the pump. In this study, to investigate the internal flow of the pump sump according to several
water levels, a pump sump scale-model was designed and constructed. The frequency of vortex occurrence and the shape of the
vortex were investigated according to the different water levels of a fundamental test. The Class C vortex type, which has a larger
volume of air intake to the pump, was confirmed by the higher occurrence frequency at a relatively lower water level.
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(a) Hydraulic submerged cargo pumping system [1]

(b) Submerged ballast pumping system [2]
Figure 1: Schematic views of the cargo and ballast pump

sump systems layout for tankers

Figure 2: Shape and size of water tank flow passage model

Figure 3: Schematic of pump sump experimental set-up
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Figure 4: Experimental equipments of pump sump model test

for tankers
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Table 1: Experimental condition

Water Levels form bottom

Flow rate
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Standard for vortex classification
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Figure 5: Vortex classification by TSJ S 002:2005
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Figure 6: Shapes of vortex occurrence by pump sump model
test
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Figure 7: Vortex occurrence frequency by water level varia-
tion of pump sump model
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Figure 8: Synchronicity of vortex occurrence in the pump

sump
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