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Abstract: Studying how to improve the stability of the cylindrical gas film seal is crucial to ensure
the safe operation of such seals at a high speed and under high pressure working conditions. In
view of the fact that the diversion texture can effectively improve the stability of the system, this
paper design a certain number and shape of the diversion structure at the bottom of the cylindrical
gas film seal groove, with the effect of the diversion structure on the sealing performance of the
cylindrical gas film seal under different working conditions systematically studied. The results
show that the diversion texture has a good diversion effect on the micro scale flow field of cylin-
drical gas film seal, and that the maximum pressure and high pressure area are significantly in-
creased. Under certain working conditions and leakage conditions, the diversion texture can sig-

nificantly improve the opening force, cylindrical gas film seal with diversion textures can signifi-
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cantly reduce the variance of pressure fluctuation in micro scale flow field at a high speed and un-

der high pressure working conditions; the higher the speed, the more significant the disturbance

suppression effect.

Key words: cylindrical gas film seal; diversion texture; sealing performance; performance im-

provement; functional rule
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Fig. 1 Geometric structure of cylindrical gas film seal
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Tab. 1 Basic parameters of cylindrical gas film seal
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Fig. 2 Schematic diagram of diversion texture
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Tab. 2 Grid independence comparison
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380. 2 420. 80 625. 54 2. 99E-04
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Tab.3 Comparison between simulation and literature
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Fig.5 Sealing pressure nephogram with or without diversion texture at different speeds
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Fig. 6 Influence of rotation speed on opening

force and leakage rate
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