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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of seal, where the stator has been replaced by a sapphire disk, is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.
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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 y, a pressure difference will appear between the two
phases. Using the configuration of Figure 2, the Laplace law
gives:
cosB; + cosb,

Po—P1 =Y

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.
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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]

ACKNOWLEDGMENTS

This work pertains to the French government program
"France 2030" (LABEX INTERACTIFS, reference ANR-11-
LABX-0017-01 and EUR INTREE, reference ANR-18-EURE-
0010).

REFERENCES

[1] Medjahed, A. S., “Transient study of a mechanical seal in
a diphasic environment” (in French), PhD Université de
Poitiers, December 2023.

[2] Medjahed, A. S., Blouin A., Pap, B. and Brunetiére, N.,
“Simulation of Air Ingestion in a Mechanical Seal with
Inward Pumping Spiral Grooves,” ASME J. Tribology,
145, 11, 2023, 114401, doi: 10.1115/1.4062899.

[3] Brackbill, J. U, Kothe D. B. and Zemck C., “A
Continuum Method for Modeling Surface tension,” J.
Computational Physics, 100, 1992, 335-354.



