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A Lubrication Analysis of Gas Mechanical Face Seals
using a High-Order Shape Function
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Abstract
For the treatment of high compressibility number in the Reynolds equation, a new
class of exponential high-order shape functions has been recently introduced in the
literatures. In this paper a FE lubrication analysis method of high speed gas
mechanical face seals is developed, implementing these shape functions. Their validity
and usefulness are presented using 1-D gas bearing models. And a validation of
developed 2-D analysis code is shown with a gas flat and spiral groove face seal

models.
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Fig. 1 Geometry and design parameters
of a spiral groove face seal
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Table 1 Geometric parameters and operation conditions of a gas narrow flat face

seal
r;i=009 m Q=1 rpm C=10 pm
ro=01m p=112 kg/m® u=18x10"° Pa- s
160 elements Lubricant : Air p;=0101 MPa
R,=287.086 J/kg - K p, Varies
T=2933 K
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Fig. 9 Static axial stiffness versus

ridge clearance for a gas spiral groove
face seal
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operation conditions of a gas spiral

r;=0.05842 m Q=28600 rpm C=2.03~508 uym
rg=0.069 m p=112 kg/m® C,=5 um
r,=0.07778 m p=18%x10"% Pa- s p;=0.1013 M Pa
a=165° Lubricant : Air D ,=4.5852 M Pa
N,=10 A =16 ~ 103
a,=05
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