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Performance Research on the Externally Pressurized Gas Journal Bearing
under Different Working Gas Based on Finite Difference Method

WANG Xuemin' DU Jianjun® LI Shanshan'
(1. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031;
2. Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen 518055)

Abstract: Based on finite difference method, an analytical program for the calculus of bearing’s performance are developed, which can
be used for hybrid gas bearing. The reliability of the results is validated by a classical case and the experiments. The change regularity of
gas consumption in relation to eccentricity ratio for externally pressurized gas journal bearing under different molecule working gas is
studied. The gas consumption is directly proportional to eccentricity ratio for small molecule working gas, on the contrary for large
molecule working gas, and this basic law has nothing to do with the restrictor type. The gas consumption is generally larger in the case of
a gas bearing with orifice restrictor as compared to gas bearing with inherent compensated restrictor. In the same supply pressure and
eccentricity ratio, for small molecule working gas, the load of journal bearing with orifice restrictor is smaller than journal bearing with
inherent compensated restrictor, while the bearing loads for large molecule working gas show a reverse trend. This research is a
fundamental stage for the further improvement of gas bearing end in Russian oil-gas hybrid cryogenic helium turbo-expander.
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