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Accuracy and Efficiency Analysis of Numerical
Calculation of Spiral Groove Dry Gas Seal

GUAN Wenging, MAO Wenyuan™ ,SUN Xuejian,XU Hengjie, DENG Qiangguo
(Faculty of Chemical Engineering, Kunming University of Science and Technology , Kunming 650500, China)

Abstract; In the numerical simulation of dry gas seals,the grid number and convergence accuracy are key pa-
rameters determining computational accuracy and efficiency. To systematically investigate the influence of these
two factors on calculation accuracy and efficiency ,this study focuses on spiral groove dry gas seals. The steady —
state gas film pressure equation accounting for real gas effects is solved using the finite difference method. The
impact of different grid numbers and convergence criteria ( relative convergence accuracies of 1 x 10,1 x10~°,
and 1 x 1077 ,and an absolute convergence accuracy of 1 x 10 ") on computational accuracy and efficiency is
examined under three film thicknesses: 2.03,3.05,and 5. 08 pwm. The findings indicate that when a relative con-
vergence criterion is adopted ,the grid number shows a positive correlation with the convergence accuracy, while
the film thickness exhibits a negative correlation with it. Under the same film thickness and relative convergence
accuracy , computational time increases approximately linearly with grid number. Within the grid range of 41 x79

to 151 x293 ,using an absolute convergence accuracy of 1 x 10 ™" can balance computational accuracy and effi-

WimE#E:2025 - 03 - 10. BEE T H: MK A AP 25T H (52105189) 5 = 1 & B 44T 5 A4l 6F 58 % I - 1 E 5T H
(202401ATO70404) ; = W1 B AT BT S 4 0 H (2024J0075) .

EBEB 30 (1999 - ), I WL DR A ERWFE7 ] AR EHOR. E - mail :981873679@ qq. com

BEIEE B30T (1984 ) 55 1t @ s s, 205807 ) AR % B HOR. E - mail: maowenyuanyn@ qq. com



192 BT RZ2R( BARFER) %51 %

ciency across different film thicknesses. Furthermore , within the grid range of 41 x79 to 71 x 137, the relative er-
rors in opening force and leakage rate remain below 5% for all four convergence accuracies. Considering both ac-
curacy and efficiency,a relative convergence accuracy of 1 x 10 ™ is recommended. This study provides a refer-
ence for configuring grid and convergence criteria in numerical simulations of such seal structures.

Keywords; dry gas seal; spiral groove; numerical calculation; computational accuracy; computational efficiency
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