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ABSTRACT 
There are many examples where a gas can enter a lubricated 

contact leading to two-phase lubrication. For example, some 

mechanical seals are equipped with spiral grooves that pump 

low-pressure air to push back the high-pressure fluid to be 

sealed to avoid leakage. An example of air ingestion in this type 

of seal, where the stator has been replaced by a sapphire disk, is 

shown in Figure 1. The limit between the liquid and the air is 

materialized by the blue dashed line. 

 

 

Fig.1 Air ingestion in a mechanical seal with spiral grooves [1] 

A meniscus will form at the interface between the liquid and 

the gas. Due to the curvature R of the meniscus and the surface 

tension  , a pressure difference will appear between the two 

phases. Using the configuration of Figure 2, the Laplace law 

gives: 

       
             

 
   

The pressure difference will increase when the surface 

distance h is decreased. For micrometric distance, the pressure 

difference can reach one MPa which is significant.  

 

 

Fig.2 Liquid – gas interface between two surfaces 

In a previous paper, the authors presented a numerical 

method based on the Reynolds equation coupled with a 

transport equation to analyze air ingestion and two-phase flow. 

In the present paper, the surface tension is considered using a 

continuous approach [3] 
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