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ABSTRACT 

 

Nebulizer treatment has been used for nasal diseases such as paranasal sinusitis, hypertrophic rhinitis and 
inferior concha inflammation. The effectiveness of the nebulizer treatment has been confirmed from clinical 
view points until now. However there are a few researches that evaluate the effect of the nebulizer treatment 
quantitatively, i.e., how medicinal mist transports and deposits on inflammation areas of nasal wall. Some 
researchers calculated intranasal transport phenomena of medicinal droplets using Computed Fluid 
Dynamics (CFD). However these researches analyzed a few cases. The individual difference was left out of 
consideration even though there are different shapes of nasal cavities and different grade of med ical 
conditions. This study constructs three-dimensional geometry model of nasal cavity using an actual patient 's 
CT(Computed Tomography) data. Furthermore this study analyzes the characteristics of airflow and 
medicinal droplet, especially focusing on local deposition characteristics. 
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1 Nasal cavity/Sinus CT Data(Adult male). 
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2 Three dimensional nasal cavity model. 
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3 Schematic drawing of nebulizer angle. 
 

2.5   

2 18 3
4 R01-R04

R01U-R04U
L01-L04

L01U-L04U
 

 

 

4 Divided into 18 areas at 3D-Geometric model. 
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5 Relationship between deposition ratio and  
calculated by eq.12. 
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6 Trajectories of particle in the left nasal cavity  
(0.5m/s, 90°). 

 
7 Trajectories of particle in the right nasal cavity  

(0.5m/s, 90°). 

 

8 Contour plot of pressure and velocity in the nasal 
cavity. 
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9 The effect of nebulizer velocity on particle deposition 

ratio in the left nasal cavity. 

 
10 The effect of nebulizer velocity on particle deposition 

ratio in the right nasal cavity. 
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3.2.2  
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11 The effect of inlet angle on particle deposition ratio in 
the left nasal cavity. 

12 The effect of inlet angle on particle deposition ratio in 
the right nasal cavity. 
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13 Relationship between Stokes number and deposition 
ratio. 
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