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ABSTRACT

The head-capacity curves for pumps developed by the pump manufacturer are based on tests of a single
pump operating in a semi-infinite pool with no nearby walls or floors and with no stray currents. Hence,
flow into the pump suction is symmetrical with no vortices or swirling. Pump station designers rely on
these curves to define the operating conditions for the pump selected. However, various constraints such as
size, cost, and limitations on storage time require walls, floors, and pump intakes to be close proximity to
each other. From this background, the authors are carrying out a systematic study on the flow
characteristics of intakes within a sump found in pump stations. Model pump intake basin is designed and
PIV is adopted as a measuring tool to capture the instantaneous flow patterns. Special attention is paid to
investigate the flow patterns near the free surface, side-wall, and back-wall due to different clearances from
back~wall to vertical intake pipe. Moreover, the locations and patterns of the various types of vortices that

were found in the examinations are discussed.
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@® Experimental Device
® Argon-lon Laser
® Cylindrical Lens
@ Pump

® Flow Control Valve
® Flow Meter

@ CCD Camera

CCD Controller

® Hi-8mm Camera
@ Monitor

@ Host Computer

® Printer

Fig. 1 Schematic view of the PIV system
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Fig. 2 Dimensions and flow patterns in the sump

Table 1 Experimental conditions and devices

Item Sepcification
Intake Pipe -
Outer Diameter(D) Smm
Intake Pipe
Inner Diameter(Di) A0mm
Sump Width(Ws) 25D
Experimental | Intake Pipe to Back 125D, 10D
Conditions Wall Clearance(Cw) 075D, 05D
Intake Pipe
Submergence(Sh) LOD
Intake Pipe to Floor
Clearance(Fh) 10D
Sump Length(L.) 13D
Miro-Video
fmage Board DC30 plus
Visualization =
) . “ 5W Argon-lon
Equipments Light Source Laser
Sheet Light Cylindrical Lens
M ) Working Fluid Tap Water
easuring =
Conditions Temperature 15C
Particle Pine Pollen
Pentium III PC
Host Computer (500MTTz)
Calculation Time 30 s/frame
Frame number
for The Time-mean 200 Frames
Image
Processings . Two-Frame
Identification Method | 7Y level Cross
Correlation
Algorithm

Ratio of Error
Vectors

less 1%/frame
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(c) Back-wall

(b} Front side-wall
Fig. 3 Examples of the instantaneous original images (Ws:25D, Cw:1.25D, Shi1 D, Fhi1D)
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Fig. 4 Time—averaged velocity vectors around the free surface
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Fig. 10 Instantaneous image near bubble surface due to light
reflection
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