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Measurement of Flow Field in a Domestic
Hot-Water Pump by PIV
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ABSTRACT

The present experimental study is aimed to investigate the flow characteristics of the high-speed
flow field within hot-water pump by PIV(Particle Image Velocimetry). As multi-point simultaneous
velocity acquisition, 2-D PIV system based upon the two-frame gray-level cross correlation method
is adopted using PC frame-grabber and simple video system. Gated image intensifier CCD Camera to
cope with illumination problem is arranged for accurate PIV measurement of high-speed complex
flow. The velocity vector distribution, velocity profile, and kinetic energy are represented
quantitatively at the full-scale region for the deeper understanding of the unsteady flow

characteristics in a pump.
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Fig.1 Schematic Arrangement of PIV System
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Fig. 2 Definition of Measuring Region

Photo 1 View of Experimental Equipment
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Table 1 Experimental Condition

tem Specification
DT3155
Image Board
Visualization 9 {640 x 480pixel)
Equipment | tight Sorce SW Argon-lon-Laser
Sheet Light Fiber Optic Lens
Host Pentium PC(CPU
Computer speed:500MHz)
Calc_ulathn 0.3minfframe
Image Time
Processing denificati Two-frame Gray-level
enification Cross Correlation Algorithm
Ratio of Error Under 1.5%/frame
Vector Average:0.4
Ate
AT LI
1/60 Sec 1/60 Sec
N Odd N Even -
1/30 Sec{Frame)

A1) = Pulse Width
A t2 = Pulse Intervail

Fig.3 Video Signal and Pulse Arrangement
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Fig.4 Diagram of Cross Correlation Method

Photo 2 Background Image
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