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Abstract: Cilia on the surface of ciliated cells in the human lungs are organelles that beat
backward and forward to generate metachronal waves. The fluid layer containing cilia coating the
interior epithelial surface of the bronchi and bronchiolesis is called periciliary layer (PCL) and the
fluid in this layer is named PCL fluid which is considered as an incompressible viscous fluid in this
study. Above the PCL is the mucus layer. We seek for a free boundary at the tip of cilia while the
cilia make an angle 6, 40" <0 =90", with the horizontal plane. The Flux Line-Segment Model for
Advection and Interface Reconstruction (FLAIR) method is employed to find the shape of the free
boundary based on a mixed finite element method. We use Stokes-Brinkman equations in the PCL
the calculate the initial velocity of each angle 6 and then apply FLAIR method to determine the free
boundary at the tip of cilia so that it can be applied to be a boundary condition at the bottom of the

mucus layer to be able to calculate the velocity of mucus moving out the human lungs.
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