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A PIV Measurement on Flow Characteristics inner Diffuser Pump
Using High Resolution CCD Camera

S. Y. Kim, B. S. Kim, J. H. Kim, Y. T. Kim, and Y. H. Lee

Key Words: PIV(4A943F%4), Diffuser Pump(tFAEE)  Guide Vane(HhA)
Impeller(9 & 2]), Rotor-Stator(F 34 2)

Abstract

The present experimental study is focused on the application of multi-point simultaneous measurement by PIV
(Particle Image Velocimetry) to guide vane region within diffuser pump. Various different kinds of rotational velo
city and changing clearance between Guide Vane and Impeller were selected as experimental condition. Optimized
cross correlation identification to obtain velocity vectors is implemented with direct calculation of correlation coeffi
cients. Fine optical setup concerned with PIV performance is arranged for the accurate PIV measurement of high
-speed complex flow. Variable flow pattern are represented quantitatively at the stator region.
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Fig. 1 Schematic Arrangement of PIV System
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Table 1 Experimental Conditions
Pulse
m Clearance | Interv Input SAR | CAS
D (rrm) al Device (pixel) | (pixel)
(us)
CCD(1K X 1K)
1000 9 12,15 | 250 Camera 9 | 4
150 [ 9,12, 15 | 200 |CCDUKXION g |y
200 912,15 | 150 [CCDUARXIK)) g 1
CCDUK X 1K)
20| 9 12 15 | 100 Carmera 9 | 4

. Digital CCD Camera
. Host Computer

Table 2 Measurement Conditions

Item

Specification

CCD camera

1008x 1018

Visualization

Light Source

Nd-Yag Laser

Equipment - —
Sheet Light | Cylindrical Lens
) Working Fluid Tap Water
Measuring .
. Temperature 7C
Condition -
Particle PVC
Host computer | PentiumIV1.7GHz
Calculation
] 20 sec/frame
Time
Number Data
Image ~ for 200 Frames
Processing Time-averaged

Identification

Cross Correlation
{Flowinside3.0)

Ratio of Error
Vector

Less 1%/frame
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Table 3 Pump Specification of Diffuser

Item Specification
Rotational speed 2000rpm
Suction diameter 80 mm
Flow rate 58m°/hr
Discharge diameter 98 mm
Impeller outlet radius 150 mm
Impeller outer passage width 12.6 mm
Impeller discharge angle 325°
Impeller inlet angle 25°
Guide vanes inlet radius 160 mm
Guide vanes passage width 12 mm
Guide vanes outlet radius 255 mm
Number of guide vanes 10
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(b) Background Image for Noise Reduction
Fig. 3 Separated Background Image
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Fig. 4 Time-Averaged Velocity Distribution
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Fig. 5 Time-Averaged Distribution of Kinetic Energy
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