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Abstract

In this paper, we present a lattice Boltzmann model for simulating the respiration of two-dimen-
sional pulmonary airway. In order to simulate the dynamic process of respiration, we use the air-
way model which has fractal structure of bronchial tree. Numerical results indicate that the struc-
ture has a respiration phenomenon.
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Figure 1. Schematic diagram of lattice
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Figure 2. Schematic diagram of a unit of pulmonary
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Figure 3. Two-dimensional pulmonary with seven generations
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Figure 4. Pressure distribution displayed in bronchial tree at different time; (a) Pressure distribution after 3600th step; (b)
Pressure distribution after 3700th step; (c) Pressure distribution after 3800th step; (d) Pressure distribution after 3900th step;
(e) Pressure distribution after 4000th step; (Pressure increases from blue to red)
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Figure 5. A general flow field displayed in bronchial tree at different time; (a) Flow field displayed after 3600th step; (b)
Flow field displayed after 3700th step; (c) Flow field displayed after 3800th step; (d) Flow field displayed after 3900th step;
(e) Flow field displayed after 4000th step
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