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Abstract: As the blocking gas pressure of the outward pumping spiral-grooved gas film seal decreases, the sealed liquid en-
ters into the sealing clearance. In this paper, the fluid film between the seal interface was studied by using the VOF model of
the Fluent software. The unsteady gas-liquid two-phase flow process of the fluid film between the seal clearance was simulated
as the blocking gas pressure was back to normal. The phase distribution of the gas-liquid two-phase, pressure distribution in
the seal interface and sealing performance changing with the time were studied. The calculated results show that under the
postulated conditions, as the blocking gas pressure in the inner diameter returns to normal, the fluid film could restore to a
pure gas phase film. The hydrodynamic effect could be enhanced by the sealed liquid medium. The pumping rate was re-
duced as the flow resistance of gas medium increased. The mixing of the gas-liquid changed the sealing performances of pres-
sure distribution, pumping rate, phase distribution of the gas-liquid, and increased the difficulty of the fluid film to restore

the pure gas phase. When the sealed liquid medium entered into the spiral groove, a small amount of the sealed liquid leaked
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in the inner diameter during the flow process.

Keywords : outward pumping; mechanical seal; gas-liquid two-phase flow; numerical analysis
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Fig.1 Structure chart of spiral groove seal face
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