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The purpose of this experiment was to investigate the 

effects of inhaled particle size and inhalation flow rate 

on particle deposition patterns and particle transport 

within two different subject-specific airway models us-

ing experimental analyses.  

 

Also, creating meshes for the airway was explored us-

ing ANSYSTM, a computer engineering software. The 

mesh consisted of dense hybrid tetrahedral/pentahedral 

elements. Methods for creating the mesh are expressed 

later in this poster.  

 

This study will provide new physical insights into com-

plex fluid-particle-wall interaction mechanisms. 
  

 

Theory 

Particles were generated using a Vibrating Orifice Aero-

sol Generator and into a steady air flow.  

0.5% solution generated particle size of about 7.0 mi-

cron and 0.1% solution generated particle size of about 

4.5 micron. 

Particle size was monitored using the wide range parti-

cle spectrometer. 

Particles that passed through the model were collected 

on filter paper. 

The concentration of particles of the different parts of 

the model were measured using a Flourmeter.  

Aerosol diameter (Dp ) generated from the VOAG was 

calculated by Eq. 1: 

 

 

 

 

Where Q is the flow rate [LPM], C is the concentration 

[%] of the solution, and f is the frequency [sec-1] of the 

vibration orifice.  

Each section of the model was dipped into deionized water for several seconds to dissolve the deposited flo-

rescent. The filters were placed into alcohol and deionized water to dissolve the deposited florescent. 

A Glomax Spectrometer was used to evaluate the suspended florescent solution to times in order to determine 

fluorescent concentration.  
 

Regional aerosol deposition fraction (%) were calculated by florescent deposition concentration Eq. 2.. 

 

 

Results  
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Figure 1 compares regional deposition      

fraction between the different models at the 

median flow rate, 45 LPM. It can be seen that 

there was a significant difference in regional 

deposition between the models.  

 

The overall trend is that model A and model 

C had more deposition in most regions than 

model B. The exceptions were the right lower 

and left branches in which model B had the 

most deposition in those regions. 

 

From the data it can be concluded that geom-

etry affects the deposition patterns within a 

human lung airway. 
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Figure 1: Difference in Deposition Between the Models 

Using ANSYSTM, a computer engineering software, 

computational meshes for the airway was generated 

with a hybrid tetrahedral/pentahedral elements. This 

type of mesh resolution is necessary to accurately cal-

culate near-wall derivative values, such as the deposi-

tion fluxes and, turbulent airflow.  The specific mesh 

generation process for subject-specific airway models 

includes the following steps:    
 
  

 Import stereo-lithograph (STL) file created from im-

age processing software (ScanIPTM) into ANSYSTM 

 Modify the last segment of each terminal airway 

branch to create outlet-extensions for proper compu-

tational fluid dynamics (CFD) simulation (ANSYS-

CFXTM) 

 Define wall boundary (i.e., naming process) for each 

airway generation with multiple exit boundaries;  

 Create prism mesh (stacked triangular prism mesh 

neat the wall) to 

maintain a consistent 

and uniform wall 

mesh thickness 

 Generate control vol-

umes, i.e., mixture of 

tetra-hadrons and tri-

angular prisms 

through the computa-

tional domain 

 Generate different 

mesh topologies with 

different sizes and 

save files for further 

mesh independence 

simulations. 

 

The figure above shows the mesh of a human lung air-

way model. The next step is to run computational 

analysis on this model. 


