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Abstract

The dispersion of an aerosol bolus in acinus is analyzed numerically. Model geometry is a straight duct surrounded by an
axisymmetric semicircular annulus which is expanding or contracting with breathing. Unsteady Navier-Stokes equation is solved
by CFX-F3D, an FVM commercial code and the trajectory of massless particle is computed by Lagrangian method. For steady
flow with no wall motion, mean velocity of aerosol bolus in alveolated duct is a little smaller than that in straight duct and
dispersion in alveolated duct is comparable with the dispersion in straight tube. For expanding duct mean velocity of aerosol
bolus approaches half of that in straight tube and effective diffusivity is smaller than that of straight tube. For contracting duct
mean velocity of aerosol bolus becomes slightly larger than that in straight tube and effective diffusivity is comparable with the
case of straight tube.
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Figure 1 : Effective diffusivity for alveolated tube
which is expanding or contracting
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