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Coordination and optimization in spiral groove gas seal
based on the second order slip boundary

DING Xue-xing', PU Jun-jun', HAN Ming-jun?, ZHANG Wei-zheng', YU Shu-rong'

(1. College of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The modified generalized Reynolds equation was derived under the second order monlinear slip boundary condi-
tions. The nonlinear Reynolds equation was solved to obtain the approximate solution of gas film thrust by using the PH lin-
earization method and ilerative method. Then, the gas film stiffness approximate solution was obtained by derivativing gas
film thickness. And a trade-off function of rigidity-to-spillage ratio was derived and the optimized geometric parameters were
acquired by solving the objective function. Then the gas film stiffness values and leakage values were calculated under the
different media pressure and rotational speed by using Maple program according to an engineering instance, which were com-
pared with the experimental values. The results show that the testing values of dry gas seal prototype under the optimized geo-
metric parameters are closed to the theoretical numerical calculation. The theoretical numerical values calculated by using the
second order nonlinear slip boundary conditions have good precision.
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Fig.1 Velocity boundary model diagram of fluid
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