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Experimental study on flow in the impeller-of low specific speed
pump using particle image vel ocimetry

SHAO Churrlei, GUBoqin, HUANG Xinglu, ZHOU Jiarr feng

(College-of M echanical and-Power Engineering,
Nanjing University of T-echnology, Nanjing 210009, China)

Abstract:~ Particle image veelocimetry-(PIV) system, pump experimental facility and test
scheme were introduced. An experimental-investigation of flow in the impeller was conducted
at three different flow rates on three'measurement planes by means of PIV. T he velocity vec
tor distribution was obtained. T he velocity distribution in circumferential and axial directions
and the influence of flow rate on the distribution were investigated. T he results indicate
that, the velocity near the suction surface decreases slightly, and that near the pressure sur-
face changes dramatically with decreasing flow rate. T he fluid flows back near the pressure
surface when the flow rate reaches 0. 6Qa. At the outlet of impeller, the flow rate has no sig-
nificant influence on the direction of relative velocity. The velocity in the impeller passage
distributes homogeneously in axial direction. The absolute velocity shows an increasing trend
in radial direction. The circumferential component of nondimensional absolute velocity de
creases from the pressure surface to the suction surface, and also increases with the decline
of flow rate. The results provide valuable information for the design of impeller and experi

mental study on flow in the centrifugal pump.

Key words: impeller; particle image velocimetry (PIV); internal flow;

centrifugal pump; low specific speed

12009 08 23; :201601-11
(39702008) ; (309007)

(1981- ),



2092

25
, pled device), SM-SYNC10
, MicroVec V2.0
, [10]
s 10 Mm ALOs,
. : .PIV
0.1%""
[25]
, ) 1.2
Qa= 25m’/ h,
[G8] Ha= 32m,  mi= 14501/ min
’ ( 2). 1S80-50-315
, 1.
, ( particle image ve
locimetry, PIV)"™,
1
1.1 PIV
PIV 1
PIV

AL

1 PIV

Fig.1 Schematic diagram of PIV measurement

PIV Solo200XT
1600 pixel %
1200pixel  ES2001 CCD (charge cour

Fig.2 Model pump
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Table 1 Main dimensions of the model pump
D/ mm 80 B/ (°) 27
D/ mm 50 By () 35
Di/mm 80 ¢y/ mm 5
D,/mm 315 !/mm 218
b/ mm 20 D3/ mm 324
b/ mm 20 A 6
@ (%) 120 ®/(%) 10
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