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Experimental Investigation of Cavitating Flow of Liquid Nitrogen in
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Abstract: To address the issue that structural discontinuities within the micro-clearance of spiral-
grooved liquid self-lubricating bearings readily induce cavitation and consequently affect the flow
characteristics of the self-lubricating fluid, a visualized experimental system for the cavitating
flow of a cryogenic thermosensitive medium in a sudden expansion micro-clearance was established to
reveal the influence mechanism of the sudden expansion structure on cryogenic cavitating flow.
Through experimental investigations, the effects of back pressure, inlet pressure, and clearance
height on the morphological evolution and temperature and pressure characteristics of liquid
nitrogen cavitation in the sudden expansion micro-clearance were analyzed. The results indicate

that the cavitation effect is enhanced by a decrease in dimensionless back pressure, an increase in
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dimensionless inlet pressure, and a reduction in dimensionless clearance height. Specifically,
when the dimensionless back pressure is reduced from 0.758 to 0.694, the cavitation area,
pressure drop, and temperature drop in the cavitation area are increased by 39%, 14%, and
17%, respectively. When the dimensionless inlet pressure is increased from 1. 048 to 1. 371, the
cavitation area, pressure drop, and temperature drop are increased by 135%, 77%, and 61%,
respectively. Furthermore, when the dimensionless clearance height is decreased from 3. 0 to
1. 8, the pressure drop and temperature drop in the cavitation area are increased by 96% and
22% s respectively. Additionally, the pressure drop, temperature drop, and cavitation length are
decreased with an increase in the inlet cavitation number. A theoretical basis for the optimal
design of cryogenic fluid self-lubricating hydrodynamic bearings is provided by the cavitating flow
laws in the sudden expansion micro-clearance obtained in this study.

Keywords: liquid nitrogen; cavitating flow; hydrodynamic bearing; sudden expansion micro-

clearance
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Fig. 1 Structure of spiral-grooved thrust bearings and stepped micro-clearance
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Fig. 2 Experimental visualization system for cavitating flow of cryogenic liquid in a stepped micro-clearance
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Table 1 Main equipment and parameters of the experimental system
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Fig. 3 Image processing procedure of cavitating flow of

liquid nitrogen in the stepped micro-clearance
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Fig. 10 Pressure variations in the cavitating flow region of

liquid nitrogen in the stepped micro-clearance under

different clearance heights
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