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The thickness and velocity profiles of a wall oil film under air/oil two-phase flow conditions in an aeroengine bearing
chamber have a strong and direct influence on the performance of lubrication and heat transfer of the chamber. This
paper takes into consideration the deformation of primary oil droplets and the deposition of secondary oil droplets, and
then determines the mass and momentum transfers in the process of deposition of oil droplets. The analysis contains
droplet deformation and motion, mass and momentum transferred to the wall film with impingement of droplets/wall,
and motion and deposition of secondary oil droplets. Based on the knowledge so obtained, the wall film thickness and
velocity are subsequently calculated using a film flow model established by force balance and mass conservation. The
effect of deformation on droplet velocity and trajectory is analyzed, and the effects of deformation and secondary
droplet deposition on mass and momentum transfers and wall film thickness and velocity are discussed. The calculation
results show preliminarily that droplet velocities decrease and trajectories become more bent due to the effect of
deformation. When taking no account of secondary oil droplet deposition, the mass transfer of deformation droplets
increases and the momentum transfer decreases in relation to those of spherical droplets. The number of secondary oil
droplets is much larger, and the total mass and momentum transfers are mainly obtained from the secondary
deposition. Film thickness and velocity increase significantly due to the influence of droplet deformation and secondary
deposition, and lubrication oil is accelerated to exit the chamber through the seavenge port.
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