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Abstract; The performance failure of lubricating oil in the thrust bearing of a pumped storage power station
can lead to the burning of the pad surface and severely impact the safe operation of the unit. Based on the
VOF two-phase flow model and the SST k-w turbulence model, three-dimensional unsteady numerical simu-
lations of the oil-gas system inside the thrust bearing of a pumped storage unit were conducted. The three-
dimensional thermo-hydrodynamic lubrication characteristics of the lubricating oil under different oil film
thicknesses and inlet oil flow rates were obtained for the thrust bearing system under rated operating condi-
tions. The results show that during stable operation of unit, the superficial velocity and pressure of the lu-

bricating oil within the oil film exhibit a distinct spatially distribution, with flow velocities primarily ranging
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from 19.2 to 38.3 m/s. A small amount of air is present in the oil film, resulting in a pronounced non-uni-
formity in the lubricating oil volume fraction distribution. In terms of temperature, an increase in flow rate
raises the maximum pad temperature while reducing the overall average temperature ; moreover, the lubrica-
ting oil temperatures on the left and right ends of the pad exhibit a clear step-like distribution. In terms of
loading , the oil film shear stress increases rapidly at first and then shows a slower growth trend with increas-
ing flow rate, gradually approaching saturation, with the maximum value rising from 7. 08 to 7. 76 MPa.
An increase in lubricating on flow rate of 15% can improve the cooling performance of the pad and en-
hance the stability of oil film lubrication; however, an excessively high flow rate intensifies oil film dis-
turbances and induces flow structure instability, resulting in non-uniform oil film thickness distribution
and localized pressure fluctuations, thereby reducing the load-carrying capacity of the pad.

Key words: thrust bearing, numerical simulation, VOF two-phase flow model, thermo-hydrodynamic lu-

brication characteristics
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Fig. 1 Two-dimensional structure diagram of thrust bearing
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Fig.2 Three-dimensional physical model of thrust bearing
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Tab. 1 Structural parameters of thrust bearing
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Tab. 4 Comparison between monitoring temperature of power

station bearing shells and numerical simulation results
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