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Simultaneous 3D-PTV and UVP Measurements of Unsteady

Three-Dimensional Flow in a Suction Sump

Katsuya HIRATA*, Atsushi SHINTANI*, Ryo KAWAGUCHI*, Katsuhisa INAGAKI*, Takafumi NAGURA*
and Tsuyoshi MAEDA*

(Received August 22, 2016)

The authors attempt to understand the complicated flow inside a suction sump in the vertical-wet-pit-pump
configuration. A three-dimensional particle tracking velocimetry (3D-PTV) technique is appropriate for this kind of flow.
However, this technique includes more unknown factors in reliability and accuracy than other well-established measuring
techniques. So, the authors examine the simultaneous measurement using both of the 3D-PTV and an ultrasonic velocity
profiler with common tracer particles. As a result, the authors have successfully found out the suitable condition for the
simultaneous measurement with high accuracy. Then, under this condition, the authors have revealed the time-mean and

instantaneous velocity vectors of the flow inside the suction sump.
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Fig. 1. Model: suction sump and suction pipe in the

vertical-wet-pit-pump  configuration, together with

coordinate system.
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Fig. 2. Schematic view of a close-up experimental
apparatus near a suction pipe for simultaneous

measurement using both of 3D-PTV and UVP.
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Table 2. Conditions of tracer particle.
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Fig. 3. Schematic view of experimental apparatus in

preliminary test.
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Fig. 5. Sample stereo photographs: top and side views of

a container in preliminary test.
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Fig. 6. Time history of flow velocity by UVP at y = 0 mm in preliminary test.
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