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Abstract; Objective To realize the online estimation of airway resistance ( R) by applying positive airway
pressure in ventilation treatment. Methods At the end of expiration when the airflow was zero, with a negative
pulse pressure superposed upon the expiratory positive airway pressure (EPAP), a discharged airflow in the
airway was produced, and the R and C were calculated with the discharged airflow. Then, taking the simulated
normal adult, typical patients with acute respiratory distress syndrome (ARDS) and patient with chronic
obstructive pulmonary disease (COPD) as experimental subjects, a simulated platform was established and the
simulation experiments were conducted to calculate R and C. Results The errors in R and C were 3. 398% and
-3.288% for the simulated normal adult, 1.265% and —1.348% for the simulated patient with COPD, 3. 400% and
-3.286% for the simulated patient with ARDS, respectively. Conclusions The method with a negative pulse
pressure superposed upon the EPAP to conduct the R and C is well practicable. This study lays solid foundation
for the technology of intelligent and precision ventilation.
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Fig.1 Ventilation system and electronic model
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Fig.2 Negative pulse pressure superposed upon EPAP

to produce a discharged flow
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Tab.1 Parameters of simulation ventilation

24 E# A ARDS COPD
IPAP/cmH, 0 10 10 10
EPAP/cmH, 0 5 5 5

Ap/emH, 0 2 2 2

Ai/s 0.2 0.2 0.2

BPM/ (K - s7") 15 24 18
rine S 0.37 0.27T 0.35T
T retease” 0.17 0.20T 0.23T
R/(emH,0 - s+ L") 6 10 20
C¢/(L - emH,07") 0.05 0.03 0.05
Effort/cmH, 0 11 21 24
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Tab.2 Simulation flow collected during At 7L+ (min) ™!
E-DOE

t/s

1EH COPD ARDS
0 -19.40 -8.04 -11. 64
10 -18.76 -7.96 -11.26
20 -18. 14 -7.88 -10. 89
30 -17.55 =7.80 -10.53
40 -16.97 =7.72 -10.18
50 -16.42 -7.65 -9.85
60 —-15.88 -7.57 -9.52
70 -15.36 =7.50 -9.22
80 —-14. 86 =7.42 -8.91
90 -14.37 =7.35 -8.62
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Fig. 4 Output curve ofx and y in simulations
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Tab.3 Calculated R and C based on simulation experiments

e K=NED PRE/ %
R c R C
IEH# 6.20 0.048 4 3.398 -3.288
COPD 20.27 0.049 3 1.365 -1.348
ARDS 10. 34 0.029 0 3. 400 -3.286
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