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Numerical Simulation of the Influence of the Angle of End Face Gap on the Performance of Dry Gas Seal
CHEN Zhi, ZHAO Peng, WANG Jinhong, JI Hua
(College of Chemical Eng.,Sichuan Univ.,Chengdu 610065,China)

Abstract: The flow field analysis of most dry gas seal end faces is carried out on the assumption of parallel gap for end faces.But because of the
force deformation and thermal deformation working together,the gap between the end faces of two sealing rings is almost linearly convergent.The
gas film flow fields for parallel gap and convergent wedge gaps with different angles were simulated and analyzed. ANSYS is used to pretreat the
gas film flow field model.For the changes of gas density and viscosity in the flow field,the user-defined function (UDF) was used to define the
density and viscosity of sealing medium as pressure functions.Fluent software was used for numerical simulation of the flow field of gas film.It
was found that the variable density viscosity method used is feasible for the simulation of wedge flow field for a dry gas seal.The change of the
convergent angle 8 of gas film alteres the radial pressure profile.The pressure profile was a continuous and smooth convex curve.The peak pres-
sure at the spiral groove root decreases obviously comparing with that for the parallel film gap.With the increase of gas film taper angle,the de-
creasing speed of peak pressure became slower and slower.Under the same working conditions,with the increase of 3, the total film thickness in-
creases,the film thickness at the inner end of the face first decreases and then increases and the film thickness at the outside diameter and leakage
increases. The leakage increases obviously when [ is greater than the given value.When 0<5<0.000 50 rad,the relationships between film thick-
ness and leakage rate with 8 were given,respectively.It was suggested that 0<6<0.000 30 rad. With the increase of 3,the dynamic pressure effect
of the gas in the helical groove is weakened and the radial wedge effect between the end faces is enhances,which causes both end faces to open.
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Fig.1 Schematic drawing of dry gas seal
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Fig.2 Rotational ring end face schematic drawing of a dry

gas seal
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Tab.l Geometric parameters and operating parameters of spiral groove dry gas seal
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Fig.3 Seal ring and wedge gap diagram
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Fig.4 Parallel gap model( axial magnification 1 000 times)
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Fig.5 Wedge gap model( axial magnification 1 000 times)
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Fig.13 Contrast of pressure distribution under two conditions of different film angles
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