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Calculation and analysis of end face pressure of gas-liquid two-
phase mechanical seals under variable operating conditions

Hongguo Xu' Jie Chen’

1. Sichuan Kehong Petroleum and Natural 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 theory of variable operating conditions mechanical seals, mechanical seals can be divided into three working states
according to the difference in phase transition radius during normal operation: liquid phase seal, vapor phase seal, and gas-liquid
mixed phase seal. This article presents a numerical simulation of the end face pressure distribution of mechanical seals under both
conventional and variable operating conditions, and explores in depth the influence of external pressure on the phase transition
radius. Research has shown that pressure fluctuations in the boiling zone are the key factor causing the sealing end face to open under
variable operating conditions, while the liquid film flash caused by changes in phase transition radius is the main cause of sealing
failure. When the pressure in the sealed chamber drops sharply, the pressure distribution on the end face changes, and the phase
transition radius changes accordingly, causing flash evaporation and pushing the moving ring to move axially. If the dynamic ring
fails to reset in time after the chamber pressure is restored, the seal will not be able to close, resulting in failure.
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