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Calculation of Forced Vital Capacity Based on Turbine Air Flow Sensor
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Abstract: Currently, the turbine air flow sensors are widely used to record the human exhalation signals in
spirometry, but test results vary due to different expiratory flow for the same Forced Vital Capacity(FVC)
measurements, and the differences are usually not in an acceptable range. To address this issue, a FVC velocity
penalty model is proposed by introducing speed penalty items to the traditional mathematical model of turbine.
Moreover, an over-amplitude drop sampling approach is used to calculate the rotations of the turbine due to
the needs for the velocity penalty model to be able to accurately obtain the number of turbine rotations. The
performance of the proposed approach is evaluated by using a syringe dispenser of 3L capacity, and results
demonstrate that it can reduce the differences and meet the acceptable and accuracy criteria of the American
Thoracic Society(ATS) and the European Respiratory Society(ERS) to some extent.
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