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Lung Models
The purpose of this project was to design and develop an 
experimental set-up for mechanical ventilation into lung 

models. The desired deliverables include the experimental 
set-up itself and a report to demonstrate the working 

principles of different selected experiments. Mechanical 
Ventilation (MV) is frequently administered for the purpose 

of helping to support breathing in patients under lung 
duress.  Accurate knowledge of airflow dynamics under MV 
is critically significant for understanding the health impacts 
in the human lung.Creating a control system for our setup 

was the first goal so the experiment was able to be 
controlled in a way that resembled human inhalation and 

exhalation. 

The ventilator that was built for the experimental setup 
was based off a manual bag valve mask (BVM) from the 

Rice University Apollo BVM ventilator. The device utilizes a 
controlled mechanical compression of a fixed volume BVM. 

In doing this, it allows the user to be able to control the 
respiration rate, I:E ratio, and tidal volume. 

The experimental setup was designed and developed along 
with preliminary testing. In continuation of this project, 

further testing needs to be completed on different models 
in order more closely simulate that of the human lungs. This 

will be necessary in order to produce any results with real 
life medical implications. Additionally, further development 
of the ventilator prototype to include an adjustable positive 

end-expiratory pressure (PEEP) valve will allow for more 
thorough investigation into ventilator induced lung injury.

Healthy Lung Model
The lung models were 3D printed, and made of an elastic resin. The 

bronchi were connected at a part modeling the bifurcation of the 
trachea, into which the ventilator air tube was also inserted.  Five 

balloons were attached to the segmental bronchi to model the lobes of 
the lungs. 

Asthmatic Lung Model
In order to model airway inflammation observed in asthmatic patients, 

the cross-sectional wall area % of the bronchi were increased. The 
healthy bronchial airways had 57% wall area, and the asthmatic airways 

had 68% wall area.

Pulmonary Edema Lung Model

To mimic the lung conditions of  Pulmonary Edema, the balloons were 
filled with water to represent the excess liquid in the alveolar sacs that 

inhibits the air intake into the lungs.

MV Setup
The MV setup designed included a 3D printed part that held 

the lung models in place, a pegboard grid system, and a 
digital camera used to record the lung models during 

testing.
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