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CALIBRATION

Calibration of spirometers has become a much misunderstood procedure. In the strict technical definition of calibration an instrument needs to perform against a constant exact measured input, recording 100% of the input signal or energy over the required time frame.

Volume measuring spirometers

Spirometers that are volume-measuring devises are subject to Boyles Law describing the effect of atmospheric pressure, temperature and humidity on gas volume. ATPS corrections to BTPS are required for volume measuring devises so calibration procedures need to be regularly carried out on these types of devices as barometric pressure, temperature and humidity are changing continually. This change effects the air volumes measured on these systems. Calibration is carried out using a very accurate fixed volume injected into the spirometer via a syringe, and the volume measured is recorded, a correction factor is then applied to the result according to the barometric pressure, temperature and humidity at the time of calibration. 

Calibration on volume measuring devises is carried our regularly and at least once a day or at the beginning of a testing period.

Flow Measuring Devices – Turbine type

Flow measuring devices are measuring flow and not volume. For expired flow rates the BTPS factor is constant and equal to 1.026 (ERS Standardised Lung Function Testing V6, March 1993). This constant is applied automatically to flow measuring devices.

For inspired flows, where ambient temperature varies, spirometers have an internal thermometer to measure ambient temperature.

Calibration of the turbine need not be carried out on a daily basis as the correction factor for flow is automatically applied. However it is good practice to check the accuracy via a calibration procedure from time to time. This requires a calibration syringe of at least 3 ltr and is usually carried out annually. If necessary a correction can be carried out for any drift in accuracy for up to 20% variation.

Biological validation for operating accuracy can be carried out prior to a test period.

This is done by using a staff member who’s FVC is fairly constant to act as a test check. The result should be within 10% of the staff members average FVC. Once the result become progressively greater than 10% it should be reported to the agent. 

Flow measuring devices Ultrasonic type 
Spirometers using an ultrasonic method of flow measurement do not require calibration of the flow measuring system. The spirometer can be checked for accuracy using a 3 ltr syringe but cannot be calibrated by the user.   
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