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Measurement of Flow Field in a Domestic Boiler Circulation
Pump by PIV
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Velocity Distribution(£ =8 ¥)

The purpose of the present experimental study is to apply multi-point simultaneous

measurement by PIV(Particle Image Velocimetry) to high-speed flow region within a domestic boiler
circulation pump. Two diffrent kinds of flow rate(27 £ /min, 19 £ /min)are selected as experimental

condition. A volute casing and impeller made of transparent Polycarbonate were made for the easy

access of the illumination laser via fiber optical line and cylinder lens assembly to the measuring

region. A CCD camera is syncronized with AOM to acquire clear original particle images. Optimized

cross correlation identification to obtain velocity vectors is implemented by direct calculation of

correlation coefficients. The instantaneous and time-mean velocity 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 commercial circulation pump.
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. Circulation Pump
. Digital Flow Meter
Fiber Optic Lens
. Differential Manometer
Digital Manometer
. Argon-lon Laser
AOM Head

. AOM Controller

. CCD Controlier

. CCD Camera

. Sync Controller
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. Monitor
. Hi-8 Camera
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. Host Computer
. Printer
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Schematic arrangement of PIV system

Photo. 1 View of experimental equipment
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Fig. 2 Dimensions of circulation pump : Time
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Table 1 Specification of circulation pump Host Pentium PC(CPU
Computer speed:200MHz)
Power Supply AC220V 60Hz Calculation '
Ti 0.8min/frame
Power Consumption 50W Image 1me
Pr : Two-frame Gray-level
Total Head 4.5m ocessing Idenification Cross Correlation
Maximum Capacity 35 ¢ /min(H=0.5) Algorithm
- Ratio of Error Under 1.5%/frame
Liquid Temperature 0~85T Vector Average:0.4
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Fig. 4 Video signal and pulse arrangement
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Fig. 6 Diagram of cross correlation method
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Fig. 11 Time-mean velocity profiles
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