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Improvement of Pump Performance and Suppression of
Cavitation in a Centrifugal Pump
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ABSTRACT

Recent trends of a centrifugal pump are high speed in rotation and high pressure in head with high
efficiency to meet the demands of industries. However, the newly developed pumps make trouble of
pressure pulsation in the pumping system by performance instability of the pump. Moreover, cavitation,
which is a main obstacle of high rotational speed in the pump, occurring in an impeller gives serious
damages to the impeller and casing wall. The purpose of present study is not only to develop a simple
method to improve pump performance but also to suppress the occurrence of cavitation in the centrifugal
pump by use of J-Groove. J-Groove is a shallow groove installed on the casing wall in the meridional
direction. The application of J-Groove to a centrifugal pump with a new type impeller of “semi-closed
impeller” has proved its effectiveness as a useful countermeasure of the unstable pump performance and
cavitation. The results show that the combination of semi-closed impeller and J-Groove can be applied
successfully and improves both the pump performance and suction performance.
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Fig. 1 Test pump and experimental apparatus

Table 1 Specifications of test pump

Specific Speed ns=270[m,m3/min,min-1]
Flow rate Q=1.95[m3min-1], $=0.0946
Total Head H=114[m}, v=0.856

Rotational Speed n=1200{min-1]
Reynolds Number Re=2.12x106

¢ © flow rate coefficient , w : head coefficient
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Fig. 2 Closed type test impellers : (a) closed impeller 1.C and
(o) closed impeller I1.C
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Fig. 3 Semi—closed type test impeller with J-Groove : (a) semi
—closed impeller I.S with J-Groove A and (b) semi-
closed impeller II.S with J-Groove B
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Table 2 Specifications of test impellers
Impeller 1 it
Blade number Z 6 6

Inlet blade angle at shroud |Bls [deg.]
Inlet blade angle at hub Bih [degl| 27 32
Outlet blade angle B2 [deg]| 30 30
Outlet width b2 [mm] | 226 | 226
Inlet diameter DI [mm} | 1135 | 1538
Outlet diameter D2 imm] | 2600 | 260.0
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Fig. 4 Schematic view of J-Groove : (a) cross-sectional view,
(o) J-Groove A and (¢) J-Groove B

Table 3 Specifications of J-Grooves

J-Groove A B C D
Number 25 32 64 32
Width [mml] 7 7 56 12
Depth [mm] 12 15 15 15
Length [mm] 324 20.0 20.0 20.0
Ratio of
cross—sectional | 0.0150 0.0238 0.0381 0.0408
area
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Fig. 5 Comparison of pump performance : (a) by impelier |
and (b) by impeller Il
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(@) by closed impeller I.C, (b) Closed impelier IL.C and
(c) semi-closed impeller 11.S with J-Groove C
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