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Abstract

This article presents a dynamic parameter calibration method and device for a ventilator tester.
Temperature, humidity, pressure, and flow waveforms during a single human respiratory cycle are
acquired using sensors and a digital acquisition system. Corresponding mathematical models, in-
cluding respiratory flow, temperature, humidity, and pressure models, are established. Based on
these models, an active piston mechanism is adopted to accurately simulate the dynamic respira-
tory parameters of the human body, thereby calibrating the ventilator tester. The proposed method
effectively improves the reliability and accuracy of clinical ventilator calibration results.
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Figure 1. VT900A ventilator detector schematic diagram
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Figure 2. Working principle diagram of differential pressure flow sensor
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Table 1. Main technical parameters of ventilator tester
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Figure 3. General assembly drawing of dynamic respiratory simulation calibration device
[E 3. eSS RROE R B SR E

A

7S

-

R AL 00 (S A T 2 B IR AL 0 A A T2 B

Figure 4. Schematic diagram of connection for ventilator tester calibration system
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Table 2. Calibration results of RG811 ventilator tester

%% 2. RG811 MEMR AN MU ELE R

RAETH BE T2 B P38 BRI P 5 INB AR X 2
30 29.05 28.83 -0.76%
i & (L/min) 70 67.79 68.13 0.50%
110 106.50 107.82 1.24%
400 400 396 -1.00%
WA E(mL) 600 600 603 0.50%
800 800 802 0.25%
Table 3. Calibration results of VT900A ventilator tester
Fz 3. VTO00A FEIR AL MY AL HELE R
FHET H BT R T 2 S S 2 1 B RS ASCI & 354 TN E R R
30 29.06 29.09 0.10%
JiF(L/min) 70 67.82 68.13 0.46%
110 106.60 105.9 —0.66%
400 400 401 0.25%
W& (mL) 600 600 604 0.67%
800 800 799 —0.13%
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