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The plan of depreciation vortex developing a Pump
suction pipes through Sump model test
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ABSTRACT
In general, the function of intake structure, whether it be a open channel, a fully wetted tunnel, a sump or a tank, is

to supply an evenly distributed flow to a pump station. An even distribution of flow, characterized by strong local flow,
can result in formation of surface or submerged vortices, and with certain low values of submergence, may introduce
air into pump, causing a reduction of capacity and efficiency, an increase in vibration and additional noise. This study
investigated experimentally the formation of the vortex to understand the mechanism of vortex formation and to prevent
the formation of vortex in the sump model using by the model test and PIV tool. Sump model was manufactured to 1/8
scale with the drawing of W intake pumping station. From the results of model test and PIV, the vortex were occurred
the in the whole section. Thus, sump model tests with the anti-vortex device might be considered to prevent the
formation of vortex in the sump model.
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Fig. 1 Schematic diagram of the structure of sump station

(8) P intake pump station
Fig. 2 Occurred vortices in the sump at the several intake
pump stations

(b) BP intake pump station
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Fig. 3 Schematic diagram of the experimental model
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Table 2 Judgment criteria for the vortex
( O : 0K X: Reject)

VORTEX Judgment | Velocity
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Table 3 Operation conditions for the water level, flow rate and
similanty criteria with combinations of operating pumps

Water lever Flow rate
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Fig. 6 Occurred submerged vortex in the sump model

{b) side view
Fig. 7 Occurred surface vortices in the sump model
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