©
2020 2023

Numerical Simulator for Hydrodynamic Lubrication by Particle-based Method

Kentaro, Tanaka

3,000,000

This research aimed to anal¥ze hydrodynamic lubrication using the
particle-based method, which is considered to be able to numerically analyze violent flow with large
deformations of the gas-liquid interface. A method for calculating surface tension was proposed and
a calculation code was developed to verify its action by comparison with theory and conventional
experiments. Hydrodynamic lubrication analysis was carried out using the code, and it was confirmed
that the results were the same as those obtained by conventional experimental and numerical
analysis. Furthermore, we analyzed the case where the inlet side oil film was not full-filled with
oil, which was difficult to analyze with conventional methods, and confirmed that the shape of the
inlet oil film could affect the pressure profile. The flow field in the oil film, which is difficult
to observe experimentally, was visualized.
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Fig.1 Capillary bridge breakup method
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Fig. 6 Enlarged view of oil film profile with streamline in vase with zero gravity
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