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Measurement of the Velocity Field of Rotor-Stator in a
Centrifugal Turbine Pump by Using PIV
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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 by direct calculation of correlation coefficients. Fine optical

setup deeply concerned with PIV performance is arranged for 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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Photo1 View of Experimental Equipment

9 Hg A7E AAHNLE HESY PIVE ©]
& FAZIAS FrER AN AT BFL AF
a2 o olgt 22 HiFer & AFME &
A AHEER e GAENFELFe] ZdArdE
AAste] ddeiSsre Wge] d33ie
2271 E HEst 2&/52
Su7 gk o8 A% A2 Mo zA uHY
ol #FFd ddte FAGHLE £EAZ0] 7}
@ PIVAE N27 P Hase 4
oA ddeie] ArisiAel Aol wE &7
A7tE 7o £eWEE AP oT FJEY

£
#ol A

a9l & AEA HHd g FAEE
olth, Az HAF7 Hdl 3000rpm7tA F4
e By olgstden, AZFGAA A

iZE
—=

_12_



sxgol HEY + URT Aoysl oo £y
FaPFL A WA om, Wy 4ol F 3
£ ONCAWS w5y 29008 Agste 54
cFags A Adss AR REAE 0~ *
002mmolv HeAgel FUHS HFusdch 4
S AA RS A58 HEHE Dolq ONCHA
LEE R

M

sol 44 AFEHan dee oda

—_'11]9] PIV /rg_]z‘gzo;‘qg WA 8 HoFi
ZYFAZME SWEH
Argon Ion Eﬂ o] 4 Coherent*}) & o] &
6’}5’?\3“], A 2mmuiete] 22k HHzYo)
Fiber optic cable ¥ Cylindrical lens& E3A §
T A zalEoh APH2E Ao ALgR
dudlg el Ao T2 AZgA 93
% 2718 vegdla gtk AEgae mv)e ste
2 AZE 47 55x5dmmeltt. FEHARE e
TEFE ol&ddd #F “H o FAYA A
HE A 392 g4 PIVASAHLZY 2 o3
R B Aged e 8Fe] LedEesd 23
ol MFaE 2 PVC 9 3RS A
frEol 213 vdsld A4 1938 AZe) PVC
WA THAAE oF 140l AR ﬁ“’?"* s AAvE
a7} fek AW 2AAE 4% E3ele] AE Ko
ol T8It B9 H- & A4S ARsle] 7]
#3191 2m AOM(Acoustic Optical Modulator @ KanomaxAl,
10us)& ©]8% CDD7HEHSONY-XCT7RR) 8 1=
7lde} (Photronil, B&W, Rabbit-I1, 640x240pixels, 8bits), 37
CCD7|=Klimage Intensifier CCD Carera, HarmamatsuA},
CAZI3MODYE B33t A83}eich AuE dzae
Tablelst Z3 oAl 7hxe] dalle] &4 4 (120mpm,
500rpm, 1000rpm, 1500rpm, 2000rpm 28] 3L 2500rpm)
of tigte] £EWElZ Faignh n&vlvzle AL
7IEEEE 240fpsE A A3t 150mpmolste] A&AE
2E 71ERID, HEAS 29F qq) 41-&7}‘11]3}4
A Rl A A Q= AHFHES iz 30
Aol vl&Z AQMdste] NTSCHAe Hi'8mm7}“ﬂi‘r°ﬂ

e Ho

O W

o

e
uo
Pe
==

EE I I\,TSC\:IL/\I,] TVFEAP A 127 448 30
Lyele] dAsgdor TAH Y; 1ZHYAL 1/60
Z7kel NRAS *—:' Heaeest g4vgse g

Photo2 Centrifugal Turbine Pump

147mm

7mm l
80mm §
I = |
4 ]
£ |
§ —_——
55(mm) . ',
Fig.2 Definition of Measuring Region
Tablet Experimental Conditions
Tip | Pulse | Puise Input
rp.m |Velocity|Interval| Width De\[;ic SAR|CAS
{my/s) (#s) {us) e (pixel) | (pixel)
High-
120 092 | 4167 | 4167 | Speed | 10 | 40
Camera
AOM +
500 3.84 500 460 CCDh 9 40
Camera
AOM +
1000 | 7.67 170 130 CCD 9 40
Camera
AOM +
1500 | 1154} 130 110 CCD 8 40
Camera )
AOM +
2000 | 1539 | 110 90 CCD 8 40
Camera
LL
2500 | 19.23 80 60 Camera 9 40
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SAR (Searching Area Radius)
CAS (Correlation Area Size)
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Fig.6 Instantaneous Velocity Distribution
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Fig.8 Time—-mean Velocity Vectors and Profiles(120 RPM)
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Fig.9 Time-mean Velocity Vectors and Profies(1500 RPM)
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Fig.10 Time-mean Velocity Vectors and Profiles(2500 RPM)
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