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Accuracy Evaluation of Respiratory Air Flow Transducer for Artificial
Ventilation
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Abstract

Measurement accuracy was evaluated for the respiratory air flow transducer developed for applications
under emergent situations. Pressure-Flow calibration equation was obtained by acquisition of air flow signals
from the transducer in response to 6 flow waveforms, similar to those of artificial ventilation, generated by the
standard flow generator system. Tidal volume and maximal flow rate were calculated on the flow signal then
compared with the error-free data obtaned by the linear displacement transducer of the flow generator
system. Mean relative emor of the tidal volume was within 3% and that of the maximal flow rate,
approximately 5%, demonstrating accurate enough measurements. Therefore, the transducer could be applied to
emergent situations to monitor the respiratory air flow signal as well as diagnostic parameters in real time.
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I. INTRODUCTION
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Fig. 1. A design drawing of the velocity type

respiratory air flow transducer.
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Fig. 2. Block diagram of the experimental set-up.
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Fig. 5. Comparison between (a) F(t) and (b) Fs(t).

Table 1. Comparison between the standard and the
measured volumes

waveform

o. VIRT Vet Valt1 Vet 1 Yeld  %ee[%]
#l 1.500 -1.149 1600  -1.181  -0.625 -2.710
% 1.621  -1.275  1.597  -1.278  1.503  -0.235
# 1.538  -0.978 1475  -1.070 4271  -8.508
# 1.504  -1.466 1530  -1.460  1.699  0.411
#5 1.582  -1.297 152  -1.34  -0.628 -1.294
# 1.49% -1.282 154  -1.206 -1.837 -1.080
Mean(|%e]) 1.761  2.388

D 1.338  3.166

Table 2. Comparison between the standard and the measured
maximal flow rate

waveform Fiu Few Fsi Fseu

no. /] [/ [/s] [ /s] el el
# 1758 -1.617  1.800 -1.716  -6.984  -5.769
# 1589  -1.518  1.681 -1.621  -5.473  -6.354
#3 1.327  -1.215  1.378 -1.283  -3.701  -5.300
# 273 -2.600 2.929 -2.885  -6.658  -6.759
# 2.447  -2.366  2.588 -2.49%  -5.M8  -5.208
# 3.388  -3.402  3.495  -3.504  -3.062  -2.911
Mean(|%e]) 5.221 5.384

) 1.566 1.352

IvV. DISCUSSION AND CONCLUSION
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