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Abstract

In this paper, we utilized the human upper airway model, which extends from the mouth to the
fourth-generation asymmetric airways, as constructed by Huang and Zhang (2011). We simulated
the particle transport and deposition within the bronchial tubes of the lungs under three typical
inhalation modes using the ANSYS CFX 18.0 software. Considering the complex flow conditions in
the bronchioles of the human lung, this paper simulates particle transport and deposition within
laminar flow and various turbulence models. The results from these different models are then
compared and analyzed. Our findings indicate that under the k-w turbulence model, particles are
predominantly deposited on the ridges within the “left-two-right-three” bronchioles of the human
lung. Additionally, the larger the Stokes Number of the particles, the greater the deposition rate.
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Figure 1. Model diagram
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Figure 2. Velocity vector diagrams of the bronchial section under laminar, k-w, and k-¢ models at inlet flow velocities of 0.8
m/s, 1.6 m/s, and 3.2 m/s
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Figure 3. Streamline diagrams for the bronchial section under laminar, k-, and k-¢ models at inlet velocities
of 0.8 m/s, 1.6 m/s, and 3.2 m/s
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Figure 4. Comparison of particle deposition rates at specific locations within the bronchial lobes under laminar, k-, and k-¢
models at an inlet density of 1000 kg/m?® and velocities of 0.8 m/s, 1.6 m/s, and 3.2 m/s, corresponding to particle diameters
of 1.0e—6 m and Stokes Numbers of 5.93e—4, 1.19e—3, and 2.37e—3, respectively
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Figure 5. Comparison of particle deposition rates at specific locations within the bronchial lobes for laminar, k-w, and k-¢
models at inlet inhalation velocities of 0.8 m/s, 1.6 m/s, and 3.2 m/s, corresponding to a Stokes Number of 2.87e—1
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Figure 6. Particle deposition under laminar, k-¢, and k- models at inlet inhalation velocities of 0.8 m/s, 1.6 m/s,
and 3.2 m/s, corresponding to a Stokes Number of 2.87e—-1
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