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GAS MEMBRANE FLOW FIELD APPROXIMATE CALCULATION AND
ANALYSIS OF SPIRAL GROOVE DRY GAS SEAL ON THE FORCE
DISTORTION

SU Hong, DING Xue-xing , ZHANG Hai-zhou, WU Hao, LIU Yong

(College of Petrochemical Engineering , Lanzhou University of Technology, Lanzhou, Gansu 730050, China)

Abstract: The pressure distributions function is obtained not considering the seal rings’ deformation, based on
the Reynolds equation under the slid boundary conditions. Changing with the revolving speeds and pressure of
fluid in the spiral groove, the corners and deformations of the sealing surface distributions are solved, and the
approximate analytic of the corresponding gas film thickness is obtained. Meanwhile, the theoretical leakage not
considering forced deformation is obtained by using the Generalized Reynolds Equation. The Maple software is
applied to solve the leakages with the forced deformation in the seal ring. The leakages are calculated out and
compared with the theoretical values under different pressures. The result shows that with an increasing of
pressure, the leakage is increased alone the radial from the outside to inside. In the same condition, the leakage
considering forced deformation is closer to the experimental values, compared with theoretical values. Thus it
affects the sealing performance.
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Fig.1 The mechanics model picture of the static ring
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Fig.2 The size of the static ring in the spiral groove dry gas seal
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Fig.4 The geometric structure of the gas film thickness
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Fig.5 The relationship with the leakage and pressure
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