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Study on Flow Characteristics of Cryogenic Hybrid Journal Bearings
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The flow visualization experiment in the clearance between the clear
floating-ring (CFR) and the rotating journal was carried out using liquid nitrogen as the working fluid
in order to clarify effect of the recess geometry on the flow characteristics of the cryogenic hybrid
journal bearings (HJB).

The dependence of the flow characteristics on the rotational speed was confirmed to be affected by the
sweepback angle of the recess leading edge. The results demonstrated that the pumping effect of the
recess with a negative sweepback angle is stronger than that of the positive angle. However, the strong
pumping effect may produce a large pressure fluctuation in the circumferential direction, which seems to
excite journal vibration for the HJB. Furthermore, comparison between the experiment and the calculation
indicates that the recess geometry strongly affects the cavitation area ratio, and weekly influences the
flow coefficient because of the choked flow at the clearance outlet.
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