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Study on lubrication characteristics of water lubricated
bearings under different inlet pressures

ZHENG Jianbo, YE Xiaoyan™ , HU Jingning, SHE Xunan
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: The variation of inlet pressure can affect the safety, reliability and stability of the water lu-
bricated bearing rotor system in a seawater desalination high — pressure pump. In this study, numerical
simulations were carried out on the shaft orbits of dry and wet rotors under different inlet pressures to
clarify the axial force and circumferential pressure distributions. Additionally, the shaft orbits and cir-
cumferential pressure fluctuation were measured when the water lubrication bearings were in operation
at different inlet pressures based on a water lubricated bearing test stand for seawater desalination high —
pressure pumps designed and developed in the first — phase of a project. The simulated and measured
results show that the influence of inlet pressure on the liquid film formation is more substantial in the
dry rotor. For the wet rotor system, however, due to the damping factor in the system, the influence of
the inlet pressure on the axis orbit is smaller, but the overall variation trend is similar to that of the dry
rotor. For the system as a whole, the operation of the rotor system is stable as the inlet pressure was at

0.2 MPa. This study has provided some research basis for improving the operational stability of the ro-
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tor system in a seawater desalination high — pressure pump further.

Key words: seawater desalination high pressure pump ; water lubricated bearing test bench ; axis locus;

pressure pulsation
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Tab.1 Mesh size independence analysis

v (NG
% MR R F/N Fy/N
1 158 384 6:200: 100 1.589 1 10.283 7
2 166 868 6:240: 100 1.590 7 10.285 1
3 197 074 7:240: 100 1.5915 10.284 5
4 214 540 8:240: 100 1.591 6 10.284 6
5 223 024 7:280: 100 1.591'5 10.284 6
6 255 344 7:320: 100 1.591 6 10.284 5
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Fig.4  Shaft orbits at different inlet pressures
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Tab.2 Experimental cases

R HFE HPRE pw/MPa n/(r-min-!) ¢/mm L/D
1 F 0.1 2500 0.1 1.0

2 T 0.2 2 500 0.1 1.0

3 F 0.3 2500 0.1 1.0

4 birs 0.1 2500 0.1 1.0

5 biA 0.2 2 500 0.1 1.0

6 biTA 0.3 2500 0.1 1.0
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Fig. 11 Pressure in time domain at different inlet pressures
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