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PIV test on hump phenomenon of low specific speed centrifugal pumps

Ma Haochen', Ding Rong’, Yang Dongsheng’
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. Research Center of Fluid Machinery
Engineering and Technology, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 3. Shanghai Institute of Applied Physics, Chinese
Academy of Sciences, Shanghai 201800, China)

Abstract; The hump in performance curve of low specific speed centrifugal pumps affects the reliabili-
ty obviously, which is still not solved today. In order to study inner flow mechanism of the hump, two
hydraulic models are designed according to the same design requirements, in which scheme 1 has
hump phenomenon and scheme 2 has no hump phenomenon. The performance of the two models is
tested to validate the design. Then the internal flow of two model pumps are tested and analyzed by
particle image velocimetry (PIV) system. The results show when performance curve appears hump,
low speed area at the pressure side of the impeller blade increases rapidly, and vortex appeared at
blade pressure surface of several channels. In the gap between impeller outlet and volute base circle,
the flow rate of recirculation increases. The velocity difference between the impeller outlet and base
circle of the volute also increases significantly, which results in increase of the hydraulic loss in the
pump and causes hump phenomenon of the performance curve. The research results of the study can
provide theoretical references to control the hump phenomenon of low specific speed centrifugal pumps.
Key words: low specific speed centrifugal pump ; hump phenomenon ; particle image velocimetry ;

internal flow ; hydraulic model
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Fig.2  Experimental impeller and volute

1.2 PIVIli &%

FFHEE TSI A /MR =48 PIV R4 24
5 FECREE B oy BT R F- 6 Insight 3G, 25 0] [X f
/NATIE 4 x4 AL 3 YAG200 — NWL B Jik 8
52630059 POWERVIEW 4MP 5 i CCD A #L;
610035 78 [ 5 25 ; W [F) 25 fish K A5 5 A6 3 45 (R 26 28 1)
[ 2 fih 4 ol 45 AL EF A% 0 e 4 5610015 7Y
O FOL BB AE.
1.3 KA

I HL AL B 0 22 1) PIV iy T =0 6 45
P UL 3. 3 3= B B A A AR AR L A S

L



0 hoss

HEREDUAK T 741t

4531 %

AL BB T AR A A A K S A
(PWM) % AN AR 8 1 A i AR i HLdE AT
JCZRA T , LR A T R R, TR ) AR kA I
Vo, Ak 98 I 1) (PWMD) e 0 A3 ) e 25 .

B R AR AR K.
e
i
s N P
JE A%
FEJ % LS
T\ m NP
) i <
IR E g TKAH

K3 s EnER
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Fig.6  Schematic of impeller and volute sampling location
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