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ABSTRACT

The present experimental study is focused on the application of multi-point simultaneous measurement by
PIV(Particle Image Velocimetry) to rotor-stator region within centrifugal turbine pump. Six different kinds of
rpm(120, 500, 1000, 1500, 2000 and 2500) are selected as experimental condition. Optimized cross correlation
identification to obtain velocity vectors is implemented with direct calculation of correlation coefficients. Fine
optical setup concerned with PIV performance is arranged for the accurate PIV measurement of high-speed
complex flow. The instantaneous and time-mean velocity distribution and velocity profile are represented
quantitatively at the rotor and stator region.
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Fig. 1 Schematic Arrangement of PIV System
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Photo 1 View of Experimental Equipment
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Photo 2 Centrifugal Turbine Pump
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Table 1 Expetimental Conditions
Tip Pulse | Pulse Tput
r.p.m | Velocity | Interval | Width Device SAR | CAS
(m/s) | (us) (ps) | (pixel) | {pixel)
High-
120 0.92 4167 4167 Speed 10 40
Camera
i AOM -
500 384 500 460 CCD 9 40
Camera
AOM -+
1000 | 767 170 130 CCD 9 40
Camera
AOM +
1500 | 1154 130 110 CCD 8 40
Camera ]
AOM +
2000 | 1539 110 90 CCDh 8 40
Camera
T 11
2500\ 19.23 30 J 60 c N 9 40
amera

SAR (Searching Area Radius)
CAS (Correlation Area Size)
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Fig. 3 Video Signal and Pulse Arrangement
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Fig. 4 Instantaneous Flow Field
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Fig. 5 Diagram of Cross Correlation Method
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Fig. 10 Time-mean Velocity Vectors and Profiles(2500 RPM)
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