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Abstract ; In order to clarify effects of wear-ring clearance on the performance of high-speed centrifugal
pump, a centrifugal pump with speed of 38 500 r/min is studied. Firstly, 16 cases are generated by
combining the clearances of the front and rear wear-rings with 0. 01 mm increment, then the perfor-
mance of the pumps with these wear-ring clearance are predicted by means of numerical simulation.
The results show that when the rear wear-ring clearance are smaller, the efficiency and shaft power are
more sensitive to the change in the front wear-ring clearance. Likewise, when the front wear-ring clea-
rance is kept smaller, the efficiency and shaft power are sensitive to the change in the rear wear-ring
clearance too. The head of pump decreases with increasing rear wear-ring clearance at a constant front
wear-ring clearance. However, the head rises slightly with increasing front wear-ring clearance at a
constant rear wear-ring clearance. Even though the leakage through the front and rear wear-ring gaps

decreases with increasing flow rate whatever both the clearances are, the efficiency and head are lo-
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wer, and the head varies more significantly against flow rate with two increasing clearances. The hydrau-

lic resistance in a wear-ring gap is mainly to generate a liquid static pressure drop because the velocity of

liquid does not change obviously at the wear-ring outlet. With the increase of wear-ring clearance, the

static pressure drop and dynamic pressure at an axial position rise in the wear-ring clearance.
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Fig. 1 Sketch of pump and wear-ring structure
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Fig.2 Head and efficiency comparison between

prediction and measurement
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Fig. 3 Effects of front wear-ring clearance on pump performance
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Tab.1 Total pressure in section 1 —1 and 2 -2
at different front wear-ring clearances

8/mm pi-1/Pa p2-o/Pa Pi-1-p2-2/Pa
0.05 5202 030 3770 000 1432 030
0.07 5271 420 3 831 590 1439 830
0.09 5330 210 3879 110 1451 100
0.11 5 408 380 3946 890 1461 490
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Fig.5 Effects of rear wear-ring clearance

on pump performance
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Fig.6 Static pressure distribution in side chambers
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Fig.7 Effects of front and rear wear-rings clearances on pump performance
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Tab.2 Maximal difference in performance

at different wear-ring clearances
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on performance under different conditions
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Tab.3 Leakage at different wear-ring clearances

Si/mm  Sy/mm g/ (L-s™!)  a; g/ (L s 1) [ ny/ %
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