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Abstract; Objective To analyze the influence of high flow nasal cannula (HFNC) on trespiratory mechanical
parameters of the patient with acute respiratory distress syndrome (ARDS) based on ventilation experiment, and
investigate the therapeutic and side effects of the HFNC. Methods The HFNC ventilation system model based
on MATLAB and the physical experiment platform based on active simulated lung ASL5000 were developed to
simulate the respiratory movement of ARDS patients with different lung compliance, and a series of the HFNC
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ventilation experiments were carried out. Both experimental results in MATLAB and physical platform were
compared and analyzed. Results The results from the Matlab model-based simulation experiment and physical
platform based-physical experiment uniformly showed that increasing the output flow of HFNC would decrease the
relevant respiratory mechanical parameters of respiratory flow and tidal volume, but increase the intrapulmonary
pressure and the functional residual capacity (FRC). Under the condition of small flow, the output flow from
HFNC might be smaller than the inspiratory flow required by the patient, and an inspiratory compensation flow
was necessary to make up for the inspiratory flow. Conclusions The necessary reliable compensation flow in
inspiration will promote the security of HFNC. Understanding the changes in respiratory mechanical parameters of
ARDS patient will be beneficial to pre-evaluate the HFNC, improve the ventilation effect and reduce the ventilation
risks.

Key words: high flow nasal cannula ( HFNC); ventilation experiment; acute respiratory distress syndrome
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Tab.2 Data from simulated ventilations for ARDS patients with different compliances

TR RO T/ - HFNC 4 8 St/ (L-min™")
(mL-emH,07") = 0 10 20 40 60 80
10 W A i/ (Lomin~" ) 24.6 24.5 24.3 23.4 22.0 18.6
SR/ (Lomin™") -30.7 -29.2 -28.7 -25.9 -21.8 -16.0
Jiti PRI/ emH, O 9.0 9.4 10.0 11.8 14.2 21.2
WA/ mL 199. 4 198.9 164.3 194.2 185.3 164.2
YIREsR A I/ mL 0.1 1.4 37.5 14.1 37.9 94.3
20 W/ (Lomin ") 40.0 39.8 39.3 37.4 33.2 25.4
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s P U ./ emH, O 12.0 12.3 12.7 14.0 16.3 20.7
S/ mlL 351.9 349. 4 20.5 326. 8 289.3 221.0
UIEEs S BB/ mL 6.1 9.6 15.6 42.5 102. 8 232.8
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