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Comparative Analysis on Film Pressure of Mechanical Seal
Face in Changing Conditions

Hongguo Xu' Wen Luo’

1. Sichuan Kehong Oil and Gas Engineering Co., Ltd., Chongqing, 404100, China
2. Southwest Oil and gas Field Cost Center Luzhou cost station Luzhou, Sichuan, 646000, China

Abstract

Based on the motion characteristics of mechanical seal faces under variable operating conditions, this study conducted comparative
analysis of membrane pressure displacement under two scenarios: identical temperature/rotation speed with different medium
pressures, and identical temperature/medium pressure with different rotation speeds. Results demonstrate that changes in medium
pressure during operational variations significantly affect seal stability. The expanded boiling zone and intensified evaporation under
variable conditions lead to greater fluctuations in membrane pressure. Both sealing fluid pressure and rotational speed are critical
factors influencing face opening during variable operating modes. Medium pressure directly impacts the intensity of evaporation
during pressure changes. Higher sealing medium pressure results in larger boiling zones, more intense evaporation, and greater
membrane pressure variations. The combined effects of face opening/closing and dry friction induce seal tilting, which causes
dynamic ring oscillation under dynamic pressure influence.
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