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Improvement of Performance Instability and Miniaturization
of Very Low Specific Speed Centrifugal Pump
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ABSTRACT

w

The ratio of disk friction loss in a centrifugal pump is very large for the total pump loss in the range of very
low specific speed. Therefore, impeller radius should be shortened to increase the pump efficiency because the

disk friction loss is proportional to the fifth power of impeller radius. In order to compensate the decreased head

by the shortened impeller radius, vane angle at impeller outlet should be increased. However, as the vane ang

le

at impeller outlet becomes larger, performance instability occurs at low flow rate regions. In this study,

J-Groove is adopted to suppress the performance instability and detailed examination is performed for the

influence of the J-Groove on the pump performance. The results show that J-Groove gives good effect on the

suppression of performance instability. Moreover, as J-Groove increases pump head considerably, the pump size

can be smaller for head requirements.
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Fig. 2 Test J—Groove B and dimensions

Table 1 Dimensions of test J—Grooves

. { No.
J-Groove No. Location ‘[mm] [om] | [mm)] [XlO_(g]
Normal 0 0 0 0
A Front & Rear| 1 4 10 8.1
B Front & Rear| 5 4 10 362
C Front & Rear | 10 4 10 814
Exp.
D Front 25 4 5 6.4
E Front 25 4 10 9.0
F Front 25 4 20 127
G Front 10 4 10 40.7
Normal 0 0 0
CFD
H Front &Rear | 132 | 45 123.0
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(a)

Fig. 3 Computational grid of test pump :

(b)

(a) front view of internal passage and (b) configuration of test impeller outlet

with J—Groove H
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Fig. 4 (a) pump performance and (b) local specific speed vs. pump efficiency by the effect of J—Groove width w
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