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Abstract
Obijectives :
To develop a computational numerical formula model to simulate respiratory kinetics of proportional assist
ventilation (PAV), based on a series of lung/thorax system measurements and mechanical ventilation
considered functionally continuous.
Design and Setting :
Computational study in a laboratory of a medical university.
Methods :
A non-linear numerical formula model from the respiratory kinetics pattern diagrams of the lung/thorax
system was simplified to a linear numerical formula model, and then transformed into a block diagram. It was
further transformed into a computational simulation model in MATLAB/ SIMULINK. The reliability of this
model was investigated by examining the response curves of the linear model and the non-linear model and
the sensing failure phenomena in PAV and pressure support ventilation (PSV) .
Results :
The simulated response curve of spontaneous respiration in the linear model was identical to the non-linear
model, with minimally earlier appearance. The sensing failure phenomena were reproduced both in inspiratory
and expiratory phases in PSV, but not observed in PAV, as predicted theoretically.
Conclusions :
The derived linear numerical formula model is a highly reliable simulation tool, which is applicable for
research and development of PAV.
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