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Influence of ring clearance on the performance of two-stage

high-speed centrifugal pumps
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Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract In order to explore the impacts of ring clearance on the performance of centrifugal pumps, a
two-stage low specific speed centrifugal pump with high speed is chosen as the research object. The hy-
draulic performance of the prototype and improved scheme with decreased ring clearance are measured at
multiple operation points, the test results of these two schemes are compared, and the influences of wear
ring clearance on the leakage loss and friction loss are analyzed by experiments and empirical formula cal-
culations. As a result, the reduction of ring clearance can effectively enhance the head and efficiency of
centrifugal pumps, and the pump efficiency of the improved scheme is increased by 5%. In the range of
measurement conditions at the designed speed, with the increase of the flow, the head coefficient of the
prototype gradually decreases, while the change of the improved scheme is not obvious. The decrease in
the head coefficient makes the change in the calculated leakage loss ratio more obvious. Although the
friction loss is higher with a smaller ring clearance, reducing the ring clearance is an available approach
to improve the pump performance which reduces the leakage loss remarkably.
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Fig.1 Integrated test schematic for high-speed electric pumps
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Fig.2 Schematic of power supply and parameters

measurement of the electric pump
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Fig.3 Schematic of high speed centrifugal pumps
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Tab.1 Decrements of ring clearances for test schemes
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Fig.4 Relationship between pump head, efficiency

and rotating speed of the prototype scheme
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Fig.5 Characteristic of the pump with variable

rotate speed

5 KRB RIFG Y &-v I & d-n A E
o HTRACKHT A, T N n 19—
K P RE e n (8 R R A ML A D R e
n B =PRI, I T LA AN RIS i @-w
M @-n fHER R

IR, A5 - T ERIA] B AU o 8 B O IR 1 RE 2 69

2.2 MRIEAMRMHER

X LG EACHE R e, 7 R T IF EERAR I, BGOSR Y
PR BRSO FR . B 6 TR ISE FE Y vl
/NIRRT S PRI, B4 B FRCR TR S A
AW Hh RRCR TR 2 5 %, AR SR TH e
BTG, F AT D 3k B RN

o ERGFLH/H, - R, —e— IR PP,
o UM FEH/H, —o- MRy —o- MU PP,

1.0 40 1.5
EI/|:|":'\|:|—|:|—|:|—|:|7I:I:l1]:|:|:,:|:l 135 11.4
L yal ]
0.8 /D o 130 7112
d I’./ | 11.0
_0.6r / ¥ o 25 R a°
T " R 1205708 3
T o = a,
04r //9}& 115 106
/Q/Q/ ~ 410 q0.4
0.2 /<{/¢/
:/ﬁwﬁwﬂg 1° 1™
0.0 L L L L L L 0 0.0
0.0 0.1 0.2 0.30.40.50.60.70.809T1.0
n/n,

El6 RESH#HATRMERESILL
Fig. 6 Comparison of performance between the

prototype and improved schemes
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Fig.7 Comparison of pump characteristic curves

between the prototype and improved schemes
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Fig.8 Comparison of relative leakage mass flow,
leakage loss ratio and friction loss ratio of

the pump at various speeds
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Fig.9 Relative leakage mass flow, leakage loss
ratio and friction loss ratio of the pump at

various flow coefficients
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