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Design of wireless sensor and system for respiratory monitoring of
patients with mechanical ventilation

Wang Xiaohan Ren Shuai Wang Tao
(School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to achieve accurate respiratory treatment for patients with mechanical ventilation, it is necessary to
monitor the status parameters of the patients’ breathing and expiratory bodies in real time. At present, the state
parameters of patients’ breathing and expiratory bodies are mainly measured by respirators, which have problems such as
insufficient parameters, circuit leakage, and are also limited by distance and obstacles. In view of the above problems,
this paper designs a wireless sensor and system that can simultaneously monitor the temperature, humidity, carbon
dioxide concentration, pressure and flow of breathing gas. It has the characteristics of low power consumption and small
size, and can transmit the measured data to the data receiver in real time through the blue tooth for low power wireless
transmission, so as to realize the comprehensive monitoring and remote monitoring and evaluation of the respiratory
status of patients with mechanical ventilation, improve the therapeutic effect of medical equipment. At the same time,
the sensor does not need external power supply, and can continue to work for about 60 days. covering the entire time of
most patients with mechanical ventilation in the ICU and implementing real-time wireless monitoring throughout the
whole process.

Keywords: mechanical ventilation; respiratory monitoring; BLE; respiratory parameters
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Table 1 Measurement range and accuracy
Z 8 ) 4k 3 i B2
&7 0~5 kPa 0.01
Ui 0~100 L/min 0.01

i3 —20 ‘C~85C 1

R 0% ~100% 1
CO, B 0% ~25% 0.01
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Fig. 7 Respiratory monitoring system schematic
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Table 2 Comparison of measurement results between

T-30TH ventilator and the system  (cm-<H,0)
W E T W5 % H

3L T-30TH FiNS'd T-30TH
% A WP 0 HIL % A W B B
15. 15 15.0 3. 97 4.0

20. 35 20.0 8.15 8.0
25.30 25.0 12. 20 12.0

29. 96 30.0 16. 26 16. 0
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Table 3 Comparison of measurement results between gas detectors and the system

WA/ C R/ Y% RH CO, B/ %
ARCERAE  AirNow KM ASCEESE  AirNow SMRKIIMY  ASCEEEE 0K CO, MBI
25 25.5 64 65. 8 3.6 3.56
26 26. 4 78 78. 6 3.4 3.42
27 27.7 85 86. 1 3.3 3.29
27 27.5 87 87.5 3.2 3.16
27 27.7 90 89. 6 3.1 3.16
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Table 4 Comparison of measurement results between SFC5500 mass flow controller and the system

%A Wi/(Lemin )
AR 10 20 30 40 50 60 70 80 90 110 120 130 140 150 160 170 180 190 200

SFC5500 9.01 18.3 28.9 39.0 50.4 59.6 69.5 79.6 89.4 99.3 108.6 117.9 127.3 138.1 146.4 158.1 168. 8 179. 7 188.1 197.3
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Table 5 System errors
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