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ABSTRACT

During the recent decade various types of the Lattice Boltzmann Method (LBM) for the multiphase �ow
were developed. They were tested for the thermodynamic consistency (for eq. [6]) and it was show, that the
Single Component Multiphase (SCMP) LBM is capable of simulation of the droplet impact on surface (for eq.
[4]), droplets collisions, single and multiple bubble rise (for eq. [5]) and the bubble evolution in shear �ow (for
eq. [1]). As there is no direct interface tracking involved in the computations, these methods are straightforward
to implement.

Detailed analysis of the cavitating �ow properties inside the tribological devices such as face seals is needed
in development and optimisation process of those devices. Ease of usage in such cases renders the Lattice
Boltzmann method particularly interesting. Scheme used in this work is a variant of the one proposed by
Kupershtokh [3]. The orginal scheme is modi�ed, by incorporation of MRT collision operator, according to the
suggestion of the original author.

Main goal of presented work was to evaluate accuracy of the multiphase LBM method in tribological cases.
The main test case is a Bretherton or Taylor bubble �ow, which is well established test problem for multiphase
�ows. It was also used (by Coyne[2]) to develop widely used cavitation boundary conditions for Reynolds
lubrication equation. In every discrete interface method, in multiphase LBM phase change occurs on few grid
cells, therefore in�uence of this thickness on simulation results was also analyzed, along with other parameters.
We present comparison of obtained results with experimental data, analytical correlations, together witch grid
independence study.
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